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THE QUANTITATIVE AIR QUALITY, REPORT

INTRODUCTION

Concern over the apparent deteriorating quality of the
environment has resulted in the adoption of numerous new
programs and requirements. In particﬁlar, the "environmental
impact statement" requirements of the National Environmental
Policy Act of 1969 are now familiar to those connected with
the‘highway'program. Further, in December 1970, Congress
adopted the Federal Aid Highway Act of 1970, Public Law 91-605
which directed that guidelines be prepared thatlwill assure
that possible adverse economic, social, and environmental

effects be considered on Federal-aid highway projects.

Amongst other things, the Act stated that, "air, noise and
water pollﬁtidn be considered, and further, that all highways
constructed under terms of the Acﬁ are consistent with
implementation plans to attain ambient air quality standards

for any air quality control region."

In order to properly evﬁluate the effects of air pollution
from highways, one must perform necessary field studies, and
analyses leading to a Quantitative Air Quality Report. It is
the purpose of this report to present an outline of the
studies of the California Division of Highways in connection

with the preparation of a Quantitative Air Quality Report.
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' AIR QUALITY PHENOMENA

Emissions éontributing to air pollution are produced from sta-
tidhary and mobile sources. The mbsf significant primary
pollutanté from such sqﬁrces are Carbon Monoxide.(co), Hydro-
ca#bons (Hé), Oxides of Nitrogen (NOyx), Sulphur Oxides (S0z)
and:Particulates. Table. A shoﬁs the estimated nationwide

sources of the five major pollutants for 1968.

'In the eastern United States, the most pervasive form of air

-poilution is a combination of sulfur dioxide and particulates

derived from stationary sources of industry. Also significant
amdunts of carbon monoxide, hydrocarbons and oxides of nitrogen
are emitted by mobile sources powered by internal combustion

engines.

Infthe western United States most large population centers do
noﬁ have high sulfur dioxide levels, but may be subjected to
soéalled photochemical smog, which is composed of a large
series of compounds derived from reactions of atmospheric
oxygen with oxides of nitrogen and hydrocarbons in the

presence of ultraviolet light. California, with its cities
built on flat lands surrounded by mountain ranges, a persistent
inYersion aloft, a large amount of sunlight (source of ultra-
vi@let radiation), and a.high concentration of automobiles

in- the principal urban areas,is an ideal breeding ground for

photochemical smog.
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The principal factors affecting pollutant concentration are:
the downwind distance between the teceptor and the source,
the wind speed and associated turbulence, the source strength,

andfthe mixing depth;

The greater the dlstance between the source and receptor, the
more chance there is for dlsper51on to occur and hence lessen
theﬂconcentratlon. Higher wind speeds have the effect of
inC£easing the amount of air into which the emitted pollutants
areldispersed. In effeét, this causes a greater dilution. |
Ve:tical tufbulence, of coursé, promotes the dispersion of
poiiﬁtants from a"continuous‘line source such as a highway.
The mixing depth directly affects the volume of clean air

available to diluté the pollutants.

To‘properlf define an &ir guality study for a highway line
source, a look must be taken at the manner in which the
récéptors perceive changes in-air quality. It is convenient
to look at these effects on two levels, microscale and meso-

scale.

'The"receptor liVing immediately adjacent to the line source

is affected when localized_pollutant concentrations reach
leﬁéls injurious to his health. This is the microscale effect
and it must be analyzed and quantified in terms of pollutant
conéentration. The mesoscale_éffect, as the term would imply,

1ddks at the effect of the project over a much wider area than
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in the immediate highway corridor. A study of this level is
quéntified in terms of pollutant burden, that is, tons of
pollutant per day per unit area of land surface. Pbllutant
burden, during episodical conditions, is directly related‘td
ambient pollutant concentrations and, while these concentra-
tions never reach the levels of those found in the microscale
situation, they may endure over a sufficiently long period to

cause health problems in shsceptibie individuals.,

The effects of the various pollutants on man have been inves-
tigated and delineated by epidemiologists. As a result of

these investigations, ambient air gquality standards have been
published by the California Air Resources Board and the
Environmental Protection Agency. These standards are shown in
Table B. It should be noted that these standards were developed
to protect those people who are especially susceptibie to the
effects of air pollutants. These susceptible ihdividuals are
primarily the very old, the very young, those with cardiac

insufficiencies and anemia, and respiratory cripples.

COMPONENT PARTS OF AN AIR QUALITY STUDY

Air quality'prediétions resulting from an air quality study

should cover a time period which begins with the present situation
and covers approximately 20 years subsequent to the estimated time
of completion (ETC)} of the improvement. For this period, air
quality predictions must be made for two conditions; The first

condition assumes the transportation project is built, and the

second assumes the project is not built.
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AMBIENT AIR QUALITY STANDARDS
- APPLICABLE IN CALIFORNIA

.| celifornia stendéras Federsl Standards®
Avereging IR ; :
Pollutant - Time Concéntration? |+ ° Method 1 Primayy®s? Secondary?s? Method®
FROTOCHAmIcAT , . - X
Cxidents 0,10 prm Neuwtral 160 yg/md @ Seme a5 Chemiluminescent
(Corrected for NO,)| 1 hour (200 yg/m?) Buffered {0.08 ppm} Primary Std. Method
Carbon Monoxide 12 hours 10 ppm . ——
(11 ng/m®) Non-Dispersive |- Seme as Non-Dispersive
8 hours R—— Tnfrared 10 mg/m" Primery Infrared
- . {9 ppm)
- Bpectroscopy Standards Spectroscopy
1 hour - H0 ppm‘ ) 4o mg/md
(46 ma/m?) (35 ppm}
Nitrogen ]Jibxide Annual -hverage L) 100 ug/m"’
Sdltzmen {0.05 ppm) Gome as Colorimetric
- . Primaxry Method Using
L hour . 0,25 ppn Method, Standard NaOH
(70 ug/rP ) -
Antiunl Average | +am- : 80 yg/m> 60 yg/m?
- Bulfur Dioxid;a'_. ‘ , : (-Og,BIJPN) ' (0.02 ppm}
' < |2b hours 0.0k 85 va/m? 260 yg/mt
° . (105 ﬁ?}m&) Conductimetric %O? 1";;_3 épm) (O.I.ggénprm) Pararoseniline
Hours N e s
3 : Method Be gn/,) Hethod
077 A nour 0.5 ppm ‘ '
3 (1310 pg/m®) | N -
Suspended | Annus) Geometrie {60 ug/m® | 75 ne/me g0 pe/n? -
Particulate < | Meen . High Volume ifigh Volume
o Sampling Sampling
Hatter r 24 hours 100 yg/md 260 pg/m? 150 g/m®
R tead (Ferticulate) | 30 pay 1.5 pg/m? Tigh Voluma - “—- ———
' RN ~ " . Average Sompling,
: " Dithizone
Method
Eydrogen Sulfide | I hour ©.03 ppm Cadmtum — — —
. . (42 pg/m®) Hydroxide
_— . : . * STRectan
. ' Method
Hydrocarbens 3 hotirs - e 160 g/mt Some as Flome Ionization
(Corrected for (6-9 a.m.) : . {0.24 ppm) Primary Detection Using
Methane} o : Standerd Gag Chromatography
Visibility 1 observation In sufficient smount to re~ ——— - waw
Reducing . duce the prevalling visibilitys
Particles .. . to 10 miles when the relative
. humidity is less then 70%
. . K -
HCTES: i

1. Any equivalent procedure which can ba' ghewn fo t;t:a getipfaction of the Air Resources Board to give equivelent
results at or near the level of the alr quallty stenderd may be used,

2. N‘ational'?rimary Standerds: - The levels of air quallty necessary, with an edequate mergin of safety, to
protect the public hemlth. Each stete muet atbtain the primary standerds ng' later than three yeers efter that
state's implementation plan le approved by the Environmentsl Proteetion Agency (EPA).

3. National Secondary Standards: The levels of air quatity necessary %o protect the public welfave from auy
known or anticipeted adverse effects of a pollutant, Each state mush ‘,-p.tiu‘.’n the secondsry standerds within a
"reasoneble time" after implementation plen is approved by the HPA. ‘¢

4, Federal éfandards, other than those besed on annusl averages or annual geomeirie means, are not to be exceeded
+  more than;once per year. '

5. Reference method as described by the EPA. An "eq}uivalent method" of measurement may ba used but must have a
"conslstgr_xt ralationship to the reference method" to be mpproved by the EPA.

6. Praveiling visibility is defined as the greatest visibility which is atteined or surpassed around at least half
of the horizon cirele, but not necessarily in continuwous sectors.

7. Concentretion expressed first in unite in which it wes gromulgated-. Equivaient units given in parentheses
are based upon a reference tempsraturs of 25°C and a reference pressure of 760 mm of mercury, -

‘8, . cori-eeted_ for S0, in eddition to NO,.

-
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Determination of poilutant concentrations in the microscale
area will be confined, initially, to carbon monbxide, lead, and
tbtal pérticulates. Hydrocarbon concentration will not be pre-
dictéd since it is not considered by epidemiologists to6 consti-
tute alhealth hazard. The primary reéson for the inclusion of
hydrocarbons in the ambient air quality standards was to effect
a control on the formation of secondary pollutants. Oxides of
nitrogen will not be predicted in the microscale analysis due
to the lack of sﬁitable emission factors showingfthe variation

of these emissions with respect to speed.

Secondary pollutants will not be considered in the microscale
analysis since even low wind speeds are usually sufficient to
move the reacting pollutant out of the microscale‘area before
sizable quantities of secondary pollutant can be formed. Indéed,
recent stﬁdy has shown that ambient ozone within the microscale
area is involved in the oxidation of nitric oxide £6 nitrogen
dioxide thereby reducing the ambient ievels of ozone in the
immediate wvicinity. In the future, as suitable emission factors
become available, determination of NOy concentrations within the

microscale area will be made.

For the mesoscale, or total burden, analysis, predictions will
be confined, initially, to the two gaseous pollutants, carbon
monoxide and hydrocarbons. Again, oxides of nitrogen will not
be estimated due to the lack of suitable emission factors
relating emission of NOy to speed. Effects of lead and other

particulates are usually limited to the microscale area since

www . fastio.com
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: theséﬁpollutants, except for some amount in the submicron size

rangg& are acted upon by'gravitatioﬁal forces and are also
femov;d by impaction with surroundi#g objects. Hence, they
willihot be considered in the mesoscale analysis. Initially,
éeCoﬁaary pollutants resulting from photochemical reactions
will not be guantified in the mesoscale analysis. This is due

to the lack of a fully validated mathematical model to predict

the photochemical reactions. Sophisticated models are now becoming

available and, as soon as the validation reguirements are satis-

fie¢;ﬂthis capability will be added to our procedures.

In the future, we should gradually proceed towards a systems

approach 51nce the amblent air quality is a function of the inter-

acthq between all the various freeways and the surface traffic

network. This is the subject of scheduled research.

It s@buld be reqognized at the outset that air quality predictions
are QOmewhat tenuous at best. The predictions resulting from an
air Quélity study are based on statistical analysis of meteorol-
ogidéi conditions, statistical analysis of ambient air quality,
and %tatistical analysis of traffic data. These data are then
eXt?%polated perhaps twenty=-five years into the future and are
uééd;to make air quality predictions. It should be obviocus that
the feliability of.these predictions is not precise. However,
the‘éredictions are made using recognized methods and the best
data;availablé to_ahybne. For this reason, no apology need he

made?doncerniﬁg the adequacy of the predictions.

R
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The

anal

URES FOR ANALYZING HIGHWAY

following outline and Figure 1 describe a procedure for

yzing highway impact on air quality. Each item will be

discussed in subsequent portions of this paper.

1.

Project description. This should be a short narrative

statement of not more than a few paragraphs describing

the proposed improvement in sufficient detail to allow

‘a reviewer to obtain a mental picture of the work to

www . fastio.com

be done.

Conclusions. The conéluéions are presented early in
the report fo enable a cursory review by the persbn'
who does not desire to dig through the details. In

the conclusions, the first thing to be discussed:_
should be the answers to the questions for the‘environ-
mental impact statement. Secondly, the written and
tabular data summaries should be presented. The final
portibn of the conclusions, the graphic data presenta-
tions, can be interspersed with the written and tabular
data summaries if desired.

Background discussion. This section should provide a

resume of all the hiétorical data that were researched
for the stﬁdy. These data should be presented under
the following general topics:
a) Topography. This should include a copy of the

mab discussed later in this paper.

b) Historical Meteorology.
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c) Historical Air Quality.

d) Principal existing‘point and line sources.
e) Existing and future land use.

f) Existing and future sensitive receptors.
g) Research -'previouSIStudies.

Description of Field Studies. The field studies should

be fully described including thé instrumentation used,
calibration of that instrumentation, dates and locations
where observations were made, and a discussion of the
setups at the various points. This section should be
divided into two subsections:

a) Meteorology, including data reduction and results.

' b) Ambient air gquality, including data reduction and

www . fastio.com

results.

Traffic Estimates. The source of these estimates should

also be given if data sources other than the Division of
Highways were used. These estimates should also be tied
in with the discussion of the existing and future land
use, under 3e above.

Emigsion Factors. A brief discussion of the derivation

of the emission factors should be presented in this
section. | |

Mathematical Analysis. This section should cover the

use of the mathematical model to estimate microscale
concentrations and the various mesoscale analyses that

were made.
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8.  Bib1iograph¥. Iﬁ this section,the sources of historical
:data used in the report and sources for statements that
may have been made should.be listed for the benefit of
;the reviewers.

9. “Appendices. If desired, the reduced meteorclogical and

“ambient air quality data from the field studies may be
‘attached to the report'in appendix form. The appendices
" should be attached only to those reports going to
finterested agencies such as the Air Resources Board and
" the Department of Public Health. The average reviewer

‘will be interested only in the data summary.

CHARACTERIZATION OF SOURCE STRENGTH

A highway represents a continuous line source of pollutant
emissions. The strength‘of'this line source is dependent upon
two factors, the first being the volume of pollutants coming
from each individual’vehicle,'and the second being the number

of these vehicles on the highway at any given time. (1) (2)

Thg‘emission factofs ﬁsed in this approach vary with: (Figure 2)
1. Vehicle model year mix.
2. The percentage of heavy duty vehicles in the
. traffic stream.
.‘3. Séeed of the traffic.
“4. Vehicle operating mode (this is, in the simplest
.. séhse,'whether the vehicle is on the freeway

system or on the surface network).

www.fastio.com


http://www.fastio.com/

13

S13341S ALID NO
033dS 31N0Y FIVHIAV

SA SHOLOV4 NOISSING

s

HdW 961 LY ‘SL33YLS ALID
SY0LJIV4 NOISSING

SAVMIIHd NO
(33dS 3LN0Y 39VYIAY
SA SHOLOVA NOISSINI

t

| HdN 922 LV ‘SAVYMI N4

S401JIVd4 NOISSING

) — 4
4y3IA 43d XIN J1DIHIA |
"NV TIAVHL AGH %
| | K.
37940 1S3L SLI3IULS ALID B AVMITYS 31049 1531
LYVLS @109 ST19IHIA GITIOULNOINN HO4 le— JCOW L ‘LHVLS LOH
vd3 SHOLOV4 NOILYHOIN3LIC ayv
¥ | [
SOHVANYLS SQYVANYLS
T04LNOD NOISSIN3 104.LNO9 NOISSIN3
vd3 ayv
} ]
 SL3FYLS AL SAVM 3344
(¥d3) AONIOV (84V)q¥Yo8
13104d NONIAN3 SyOLovd NOISSING  [S30un0S3d uIv vy

Figure 2

ClibhPDF -

www . fastio.com


http://www.fastio.com/

ChhPD

14

Traffic data for source strength calculations in the microscale
area‘ﬁonsist of speed and volume information at the point where
the analysis is being made, Figure 3. 'This information must be
suppiied‘fo: the ‘critical hours of the day. The cfitical hours
may bé detérmined by peak hour traffié or adverse meteorological
conditions. For the .mesoscale, or pollutant burden analysis,

:toﬁal‘daily mileage and associated average speeds are needed for

‘both freeway traffic and surface traffic, Figure 3.

. TRANSPORT AND DISPERSION OF POLLUTANTS

The éransport and dispérsion of air pollutants depends upon
topography and meteorologf. The very importaht first step in
any study of tranSporﬁ_and.dispersion.is that of laying out and
exainihi;ng, on a toppg?aph'ical map, all the features which might
affegt the air quality-stﬁdy. o .
1. Plot the location of all air quality data sources.
2, Plot the location of all meteorological data sources.
3. ﬁelineate natural and man-made'features which might

;ffect windflow. |
4. Plot the location of the mést'éeﬁsitive receptors

such as hospitals, schools, and rest homes as well

és the features of medium sensitivity such as

' ;esidehtial areas.

5. fflot the location of existing and future point sources

éf pollution such as factories and power plants.
6. Plot the location of areas with susceptible agricultural

¢rops which are downwind of the project in the area

ﬁhere.secondary pollutants might be expected to form.

www.fastio.com
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Figure 3 TRAFFIC INFORMATION MATRIX FOR
AIR QUALITY PREDICTIONS

*gurface traffic for the mesoscale analysis is that traffic from
all streets in the feeder area -~ This represents a grid source
of pollutants which affect the burden in the air basin.

(DAttracted Traffic (use for new facility) = )
@Existing Traffic (use for improved facility)
(®Diminished Traffic (use for surface streets) | AASHO
(4Normal Traffic Growth —
(3)Generated Traffic Definitions *paily
ODevelopment Traffic (based on existing land
use plane} Vehicle
(?Change in Trafflc Due to Future Land Use Changes '
®Change in Traffic Due to Urban Mass Transit Facility Miles
@Percentage of Heavy Duty Vehicles (HDV) —
(DAverage Trip Speed
(DAverage Peak Hour Trip Speed '}Speed
DAverage Trip Speed for Free-Running Facility

1@Hourly % of Daily Volume

®rhis information is not usually available - It would define
surface traffic from arterials parallel and immediately
adjacent to the proposed facility which would be strongly
influenced by that improvement. These represent a line
source of pollutants which has an effect on nearby receptors.
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7. If sufficient data are available from the plotted
meteorological stations, prepare wind rose plots

and superimpose these on the topographic map.

- 8. If sufficient data are available, prepare overlays

showing wind streamliﬁes for the typical meteoro-
iogical regimes. |

9. Examine the plotted data and locate the areas where
field studies will be required to obtain additional

desired meteorological and air quality data.

A meteorologicai study is an essenﬁial element of any air quality
analﬁsis, (3) and Figure 4, Only in this manner can the trans-
port and dispersion of pollutants be estimated. The first step
is to locate all existing data for the ared under study. These
data should be analyzed and wind roses developed. The desirable
paraﬁeters for this analysis are wind direction, wind speed,
stability for various fegimes, inversion heights or mixing depths,

and, if data are available, wind streamlines.

There will be a few cases where the existing data fully satisfy
the data requirements for the project. Normally, data will have
to bé developed for each individual project. These data will be
developed in distinct phases. The first step will be to obtain
data, using mechanical weather stations at desirable locations,
to characterize wind SPeea and direction. Collection of these
data might take as long as a year. Where possible, inversion
heights for the various meteorological regimes should be taken

simultaneouély with the other measurements. If instrumentation
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is available, twice daily flights from a nearby airport would

satisfy this requirement. Calibration of any instrumentation

used is essential.

Theisecohd phase for developed data involves an examination of
the:temperature structure énd turbulerce in the lower atmosphere.
This can be—accomplished byllocating a meteorological tower on
previously sélected-sités.for short periods under the various

meteorological regimes. The towers to be used by the Division

'ofrﬁighwéys carry two sets of wind speed and direction instruments

separated by an interval of 10 meters to examine wind shear. They

also carry instrumentation for measuring temperature change over

tﬁéisamé inter#al. This instrumentation is self-contained and

7'céb5ble of opefating without support for more than a week at a

time.

Iﬂiény areas where wind flow patterns vary considerably due to
topégraphical influences, it is desirable to obtain meteorological
data whicﬁ will allow construction of wind streamlines. For the
miéidscalé:;sitﬁation, these streamlines can be constructed with

the* use of hand-held anembmeter and direction indicators. For

thEi'mesoscale‘situation, the use of balloons and theodolites is

recommended.

Evaluation of metéoroloéical information will involve the "most
probable" meteorological conditions and the "worst case" mete-
orological conditions. The probabilities of occurrence of these

conditions must be estimated. For each of these conditions, a
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wind rose and stability analysis must be made. These analees
must be correlated with hours of peak traffic flow and any
anomalous traffic situation which may give rise to an increase
in source strength. COnversely, traffic data must be collected
for the "worst case" meteoroldgical conditions. Analyses made

in this manner enable the evaluation of the most critical

conditions.

MATHEMAT ICAL ANATYSIS

Aﬁalysis of pollutant concentration in the microscale area is
made using a mathematical model (4), FPigure 5. Inputs to this
model consist of traffic data, meteorological data, and emission
factors. The output from this model is presented in terms of
concentration of the pollutant being analyzed for a particular
meteorological regime and a certain traffic éondiﬁion. To these
predictions must be added the ambient concentration of the

pollutant in question.

The mesoscale analysis, Figure 6, is primarily.concerned with
the total pollutant burden resulting from changes in the traffic
network which accompanies the initiation of a new traffic facility.
The item of greatest importance in this analysis is the change in
the total amount of daily vehicle mileage in the affected traffic
. network and the average operating speeds at which that mileage is
o generated. Another aspect of mesoscale analysis is the import
of primary and secondary pollutants from distant upwind sources
into the study area and the export of primary and secohdary pollu-

tants generated within the study area to distant downwind receptors.
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The final aspect of a complete mesoscale analysis is the
examination of the time history of oxidant concentration and
the prediction of future trends based on correlation with

future pollutant burden estimates.

Refe:ence 4 describes in detail the various aspects of the

microscale and mesoscale calculations.

i

AMBIENT AIR QUALITY

A sﬁudy of ambient air quality serves.to define the background
levels of pollutant concentrations in the project area (5). Like
:thgémeteorologiqal‘study, an ambient air quality study must
bégin with the collection and analysis of the existing or histor-

ical data, Figure 7.

Sinéé it is highly unlikely that sufficient data exist to define
ambient air quality along a proposed route, particularly in areas
aloﬁg the route containing sensitive receptors, it is mandatory

to perform an on-site sur&ey. The first level of sophistication

in such a survéy is to obtain bag samples of air for later analysis.
The only gaseous pollutant for which values can be obtained without
someé degree of degradation is carbon monoxide. The necessary
equipment for this survey is a number of 12 in. x 18 in. Scotchpak
bagé, a béttery powered air pump, and a well calibrated, sensitive
nondispersive infrared carbon monoxide analyzer. ILead and partic-
ula%es éan be sampled with a high volume sampler and subsequent

analysis for lead performed with atomic absorption equipment.
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Figure 7 FLOW CHART FOR AN A‘ﬁB‘IENT AIR QUALITY SURVEY
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Continuous meteorological observations must be taken on-site

duriﬂg the gatherihg of any air samples.

The second stage of sophistication_fbr an air guality survey
invbives the use of an instrumehﬁed van. The vans used by the
Diviéion of Highways contain a long path nondispersive infrared
anaiézer for carbon monoxide, an ultraviolet absorption analyzer
for ozone, a chémiiuminescent analyzer for nitric oxide and
nitrégen dioxide, and'a high volume sampler for lead and particu-
late.samples. These minivans dontain onboard power with a
capagility for connectiﬁg to house current. FEach minivan has an
onboard anemometer and wihd direction indicator. Data are acqguired

" graphically and onboard capability fok calibration is maintained.

Datafgathered during an ambient air quality study serves several
puxpéses.' The main purpose, naturally, is that of providing
backérbuhd'air qualiﬁy data. Secondary purposes involve the
ﬂuilaing'gfgé'data'bank'(thié applies particularly to NO, and
'03 d;fa), mathematicl model validation, and analysis of source
St;éﬁééhﬁprediqtions. Where NOy and 03 are traceable to upwind

highWays, traffic data should be obtained during sampling.

‘The éériods‘during which ambient air quality data are gathered
muét;be closely tied with the periods for the meteorological
éurvgf andlthéiperiddé for which traffic data are estimated.
Again, the objéct is to acquire data for the "most probable"
conditions and:the”"wOrst case" conditions. Air quality data
mustJbe taken for periods correspoﬁding with the various

averﬁging times listed in the ambient air quality standards.
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-Tha final phaée of the ambient air quality study is the pre-
diction of future ambient air qﬁality. This prediction can be-
_bésed in part on an extrapolation of the correlation between
historical-pollﬁtant burdén and historical ambient air quality.

. To this extrapolation must be added the effects of future changes

in land use and probable future point sources.

DATA PRESENTATION

One of the most difficult aspects of any report lies in the
communication of the significant findings to other people.

In the case of the air quality report, the findings will be
incorporated into an environmental impact statement by another
person. This statement will then be used as a basis for
debision'making by still other people. It is very probable
that the findings from the air quality study, in addition to
being used in the envirbnmental impact statement, will be
used as a basis for discussions in a public hearing. It is,
therefore, doﬁbly important that the findings be communicated
in a manner which promotes understanding and enables analysis

by a reasonable layman.

. It is entirely possible to address a report to two or three
levels of understanding. The needs of the techﬁically oriented
ﬁerson may be satisfied by presenting detail in the body of the
report while the reasonable layman, with the aid of written,
tabular, and graphic data summaries, should be able to arrive

at a full understanding of the findings.
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.Ehe.ﬁumber of variables tdlbe discussed in an air quality report
taxe;’the ingenuity of the report writer who is attempting to
commﬁhicate his findiﬁgs;_ Air quaiity_must be discussed in terms
of'tﬂe'proposéd‘préject and without it. The "most probable" and
the "worst caée" pollﬁtant concentrations must be presented and
the probabiiities of their occurrence discussed. The time period
for ;he study must begin with the existing situation and continue
throﬁgh the-completidh'of'thé improvement and for twenty years
theréaftér. The effects of the pollutants must be discussed

in térms‘of the distancé-between the receptor and the source.

The pol;utant concentrations must be discussed in terms of
health standards, that is, the one;hour, eight-hour, twelve-
hour, yearly, and other averages as required must be presented
forrthé pollutants to which they apply. To compound the above

variables, each‘pollutaht requires a separate discussion.

WRITTEN AND TABULAR DATA SUMMARY

The‘:li.‘fdllowing:'item's should be presented in tabular form with
sﬁfficient.wiiétEn discussion for each item to fully explain
"the data (6).
1. 'gmbient air quality'éata should be shown in a form
:fhat‘will clearly indicate the existing air quality,
'ithe air quality af the end of the design life of
the project, and the intervening trends. If the
férends indicate a peak or a valléy, both the poorest

~

‘and the best air'quality should also be indicated.
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The pollutant burden and its variations over
the same time period should be presented. A
short discussion should covér the probability
of episodical conditions and the effects of

those conditions on the pollutant burden.

The import and export of pollutants, where
applicable, should be discussed. The relative

effect of thse phenomena should be presented.

The oxidant trends with respect to time should
be presented in terms of the number of adverse
days, which might exceed the health standards,

on a yearly basis over the period of the study.

Microscale pollutant_concentrations should be
shown for the "most probable" and "worst case"
conditions. The respective probabilities of
occurrence of these conditions should be
indicated. Some detail should be presented
with regard to areas where sensitive receptors
are located. The data should also be presented
in a manner which will indicate the variation
in concentration with respect to the distance

from the source.
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VISUAL AIDS

One of the best avenues of communlcatlon between the engineer and
the layman is that Wthh utilizes visual aids such as charts,

. graphs, and sketches. This approach, however, is often abused
and falls to achleve ltS purpose due to the amount of detail
on any one chart which the eye is required to assimilate. Simple
visual aids,lwith mihimal detail and the bold use of color, are
the epltome of good communlcatlon. The principal use of the
v15ual aid should be to present trends and comparisons. The
tabular and wrltten summaries, discussed previously, are slightly
more sophlstlcated and present some detail. The body of the
report prov1des even flner detail and technical discussion for

those who are=1nterested1

Graphic presentation of trends} with time as the horizontal axis,
can:efficiently demonstrate changes in mesoscale pollutant burden,

oxidant trends, and“ambient air quality.

The mesoscale pollutant burden trends could be indicated with one
'color for the situation including the improvement and one color

for the situation without-the.improvement. Horizontal limit lines
cou}d then be drawn with one line indicating the maximum acceptable
poliutant burden under the most probable meteorological conditions
and another limit line ihdicating the maximum acceptable burden

under episodical conditions.

A
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The trends in average ambient air quality can be ;ndicated with
a single line for each pollutant; HoWévér, éince'a comparison
must be made with the'éveraging times called out by the health
standardé, several charts for each'pollutant may be required. |
The applicable air quality standard should be indicated by a

horizontal line on the appropriate charts.

Oxidant trends with respect to time can be appropriately visu-

‘alized by two different colored lines on a chart representing

- the situation with the improvement and the situation without the

&mprovement.

Contour maps may be an eifective way of visualizing microscale

pollutant concentrations. This could be done using a plan view

of the project and the surrounding community with.perhaps,three

colors representing ranges of pollutant concentrations. One chart
could thus indicate spatial variations in pollutant concentrations

for the combination of a particular meteorological regime and

- source strength. The color RED could be used to indicate those

concentrations which exceed the health standards.

The guestion of pollutant transgport may be dealt with by a two~-
color presentation which indicates the relative amounts of

transported oxidant and oxidant formed from pollutants generated

. within the area.
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RESPONSE TO QUESTIONS FOR THE ENVIRONMENTAL IMPACT STATEMENT

Response to the questions to which the environmental impact state-
ment must éddress itself should be made in the air gquality study.
The statements must be guantified insofar as possible. This may

be done by listing the changes in air quality in terms of tons per

day?or parts per million.

Theiﬁltimate effect of air-poliution, however, as it applies to
human ﬁealth, agricultural losses, wear and soiling of clothing
and other fabrics in the home, corrosion and wear of metals,
paints, and susceptible matérials, extra industrial maintenance,
aéSéhetié losses, degradation in work performance, decline in
pioﬁe;ty values, and'visibility réduction is very complex and
pradtically incépablé of'estimatioh. if the changes in guantities

and concentrations of air.pollutants are very small, it should be

'pointEd out that the effects on the air environment would be

sméll‘also. If, however, the changes are substantial, it is
best to leave the evaluation of the effects of the change up to
competent epidémiologists; plant pathologists, and other such

experts.
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SUMMARY

The Quanﬁitative Air Quality Report consists of a series of
field.observations and mathematical analyées in order to |
answer certain_reqaired guestions posed in the writing of

an Environmental Impact Statement. Detailed micrometeoroi—
ogical and ambient air quality field observations over
relatively long periods of time must be obtained. The anal-
ysis of the information must be coupled with traffic data
and vehicle emission factors in order to estimate emission

concentrations and dispersion.

It should be stressed that the subject is in a continuing
state of flux and a great deal of research is still required

to properly quantify the various required factors.
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