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PURPOOE

The alm of this methodology is to indicate the expected change in ambient
air quality in the vicinity of a highway improvement and in the total background
level of urban air pollution resulting from the highway improvement. Both the
jurisdiction in which it is located and groups living adjacent to the proposed improve
ment should be made aware of the total and relative change to be expected. This
change should be related to levels of air pollution which have known effects on
human, animal, and crop health, property values, and activity operating costs
such as cleaning and air filtering in urban areas. If the construction of a highway
network will itself lend to air pollution exceediag established air qualtty standards,
or in conj unction with the land uses it encourages wtll exceed such standards, the
local. jurisdictions should be aware of tho trade offs between highway and other types
of pollution needed to stay below the standards set for the area. In addition the
procedure for estimating vehicle emission levels and concentrations on the improve
ment right-of-way can also be used to estimate the effects of air pollution on driver
behavtor and highway safety.

USAGE

Estimates of change in air pollution levels should be documented for each
Dorridor or line under consideration where changes in traffic volume or atmospheric
ponditions warrant.



Ests rnatos can be prepared for D single Improvcmont , or for an entire planned
network including analyses of (a) the total po llution change, and (b) the timing of thi s

change or bui ldup to be expected I'rorn the devo lopmcnt of the nctwo rk in a given 10c'.p.1
COll1111Uni1j' and at an urban wide scale. 'I'h! s estimatton of tho change in tho background
in air pollution related to the highway should be c01111Jincd wit h estimatcs of tho change
tn air pollution resulting Irom actlv iti os on the new Iaud use patterns projected for the
network to sel~VC. Ideal ly these est imatcs should lie provided by the local jurisdiction
or air quality control agencies. Howcve r , such Information on changed emisstons f'rom
new land uses is not likely to be available Irorn these sources in tho near future and
should be cst.irnatcd roughly f rorn the Department of Highways or other urban land
use plans for each area. With this estimate of total expected air pcllution levels and
known air quality standards , C01111)lcte evaluation of tho highway network or individual
improvemcnt impact can be undertaken by the Metropolitan Transportation Planning
and Location and Design Divis ions. Because the state of the art is changing rapidly,
the environmcntal study group wi ll have to constantly monitor changes in modeling and
projection capabilities, and the air pollution standards set for health and oconomtc
impacts by the National Air Pollution Control Admtntstratton (NAIJCA) and b~y local
air quality control regions. In addition the literature 011 minimiz ing air pollution
through design and urban planning must be constantly evaluated. With this information
the environmental study can indicate the basic state of analysis ancl the feas ible range
of trade offs between air pollution, noise, safety and other values both to the public
and to Department designers.

DETAIL

The detail of each esttmate will depend on the detail available concerning the
design and traffic flow characteristics of the improvement, the quality of data available
concerning local meteorological characteristics surrounding the improvement and
affecting the entire urban area, and the quality of models used to estimate vehicle
emissions and simulate air flows and emission diffusion patterns. The state of the
art in such estimation is in rapid flux with significant developments anticipated in the
next 12 months. This methodology is predicated upon the use of existing technology
and the incorporation of better technology as it becomes available.

This study provides considerable detail at a very early stage of planning based
on Department designs for traffic mix, speed, volume , and pattern change for an
improvement or network. Once these design characteristics are outlined, emissions
from the facility can be estimated. As adjacent land uses and urban land usc plans
are more clearly specified the specific impact of the emissions can be estimated with
increastng precision.
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~onl the point of v iew of tho local j urisdictton and State Ail' Pollution. Control
Fhat is needed at the network planning stage is an esttrnatc of when and how
te network wil l contribute to the total al lowable air pollution. This total
~by air qua li ty st.andardaal rcady established or about to be establtshed.

~
·.,'..•.•.•...•.........•••'I.'nlatioll is needed by the jurisdiction so it ,can. evaluate trade offs between

e ation and industrial or othe r Investment programs each contr-Ibuting to
;pollution.

! the corridor and location planning stage detail on property and health
tf local residents are of concern so that zoning, welfare and health,
~ase evaluations can be undertaken. At the final design and operating
pal concern should shift to local building code standards and to vegetation
;tlg maintenance standards along and adjacent to the r ight-of-wa..y.

PI~OCEDURE

prepare the esttmates of highway induced change in air pollution the
tnformatton is needed. This information should be summartzcd ill the
documentation outlined in Appendix I for each alternative considered.

ippendlx I sections I and II, title and stage of consideration, are self
rYe Section III is to be provided by the scheduling decisions of the
mt.

emblc Data on Existing Local and Urban Wide Physical and Social Conditions.

Local meteorological conditions affecting the RO\V.

(1) Air stability ,speed and directionality.

(2) Periods .of calm, relation of these to peal\: traffic periods.
These data can be collected from the local \Veather Bureau and
from Interviews and impressions of local residents by the
envlronmental study group. They are needed for micro diffusion
models.

(3) Specific physical conditions along ~O\V conducive to air mixing 
topography, building and vegetation heights, alignments and
proximity to RO\V.

- 3 -
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These data can be collected by the environmental study group or
by the Right-of- Way Division Irorn on site inspection and aerial
photos. They are needed for modifying mic ro diffusion models
due to roughness of tIle cnvi ronmcnt. A discuss lon of the literature
on mic rocl imatology and urban planning is contained in Ryde ll ,
R. P. and Schwa rtz , G'., "Air Pollution and Urban Forrn: A Review
of Current I ...iterature", Journal of Arne r ican Institute of Planllcrs,
March 1968 and in Pelle, ¥l~ T. , Jr., Bil)liogra~llY on the PlannIng
A~cts of Air Pollut!_on Cont rolv Summary and Evaluation. HEW
PHS - Washington, D. C., 1964. Certain effects of vegetation on air
pollution' are discussed in HRB-NCl-II~P Report 75. A basic urban
wide air diffusion model. The Air: Quality Display Model, (AQDl\l),
dealing with urban roughness at a city wide scale as a possible
Improvement to topgraphic information now used in the AQDl\1
model is being developed by-Professor Hans Letteau at the
University of Wisconstn,

(4) Stability and anamoltes of urban wide meterological condittons.
These data can be collected fr~m the local Weathe r Bureau Office
and from the Environmental Sciences Services Admintstration,
(ESSA)-Asheville, N. C.

(B) Local Social and Property Characteristics to be Affected by Air Pollution.

(1) Age and health characteristics of adjacent dweller's and of total urban
population related to vehicle emissions.

Data to be collect ed by the ROW Division or environmental study group
community survey from community and local health officials. (It is
possible that the majority of improvements in a network plan go through
areas with highest or lowest susceptibility to air pollution health hazards. )

(2) Construction of adjacent structures, materials, porosity and usage of
adjacent structures, Rough estimates for larger zones in urban areas.

Data to be compiled from field' inspection by environmental study
group for estimating changed levels of pollution inside buildings, and
on degradation of building materials. (See (a) Yocum, Clink, and Cote,
"Indoor/Outdoor Air Quality· Relationships", APCA 70-119 Paper
presented at Air Pollution Control Association June J.970; (b) City of
New York Envi ronrnental Protection Admtntstration, Dept. of Air
Resources, "Study of Air Pollution Potential of Va rious Roadway
Configurations" (in Progress N.:\PCA and BPR Contract, fall 1970
completion date), which measures penetration of pollutants into
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adjacent structures by type of structure. Tho pcr.ct.ratton of
air' pollutants into structures is closely related to tile typo of
const.ruction and the strength of source outside the structure.
The little which has been done 011 degradation of building
materIats is summartzed by Brian Peckman in "Odors,
Visibility, and Art: Some Aspects of Ai r' Pollution Damage" ,
NAPeA Division of Economic Effects Research, Du rham , .
North Carolina, April 1969, and ill "Recent Literature 011 the
Economi CS of.Air Pollutioll." NAl-""CA, Raleigh, North Carolina,
October 1969. The effects of vehicle associated air pollution
on specific adjacent uses such as rest hornes , parks, bustnesses
and industrial processes wil l have to be evaluated from published
health standards, and estimates concerning filtering, cleaning
costs, and manufactur-ing processes effects. Full city estimates
can be used to estimate the total'. impact of change in cleaning ,
filtering and other urban activities and on health related concerns
as vehicle emtsston buildups are projected.

(3) In coordination with the noise pollution study it is possible that
both air and noise pollution may be mtnlmlzed through air
conditioning.

.*blish Existing Ambient Levels of Air Pollution Related to Vehicle Emission 
l NO

x
' ,8°

2,
He particles. lead by weight.

\\'ithin the Right- of-Way.

Emission levels by weight produced by a given stream of traffic at a
given speed can be estimated using the formulae developed by Stanford
Research Institute in Methods of Evaluati.!!K-tlle Effects of Transportatio~_

Systenls on Com"nlunity Values, Volul11e 4 Air and Noise Pollution, Report
to Department of Houstng and Urban Development Research and Technical
Group. (Draft Under Review, Dr. George E. Klein, author J . expected to be
available from BPR, Ali Sevin, shortly). These formulae estimate the
total wetght of various emtsaions produced by a given mix of traffic at a
given speed over a given distance.

An alternative set of formulae wi ll be provided by the City of New York
. Environmental Protection Administration) Department of Air Resources,

"Study of the Air Pollution Potential of Various Roadway Configurations"
mentioned earlier under review by Mr. Harter Rupert of the BPR. This
study deals with speed) mix and emission levels of CO) NO , SO , fIe;
particles and lead. x 2

-5-
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A third p.rocr-durc , again based on daily vchicle m i lcs traveled and
speed, is avai lablc to csttmatc carbon monoxide only and is available
illIIE\V, Public IIealth Service, DOCU1TICnt No. 999-Al~-41 Ca~~llatif!.g

!utur~_Qarbo~ l\1~!.<?~!-~c _.~~nlission~ .. al~s!.. Concent.rattons f~"o!!!.J:!~~~n
Traffic ~)a.ta, J·.lne 19G7, pp.2-3•.

A final alternative is to acquire or contract for measur-ing devices that
are to be installed in vehicles in the stream of traffic under differing
traffic conditions. The document "The Exposure to Carbon Monoxide
of Occupants of Vehicles Mov ingIn Heavy Traffic, " by Brice, and
Roesler, AIlCA P~lpcr fi~-lO.HE\V. Publlc IIealth Service, Annual Mcettng
Air Pollution Control Association, June 1966, describes such a procedure
for carbon monoxide measurement. Other measur-ing devices for nitrogen,
sulfur, hydrocarbons and particles could also be installed and basic data
gathered for Virginia c ircumstances; This is the most expensive approach.
The three procedures using DV~lT, speed, volume and mix conversions can
be calculated s imply by the environmental study- staff from existing traffic
data. What is of concern is the average and peak levels produced.

(B); Adj aeon t to the Right- of-·Way .

Concentrations of vehicle produced' emissions adjacent to the rtght-of-way
and their rate of decay outward can again be estimated. Carbon monoxide
can be estimated using the procedures described in IIE\V PIlS 999-AP-41
cited above, or in the work of Dr. Robert Funkhouser, NAPeA - Cincinatti,
Ohio. Another study' alrned at the rapid estimating of carbon monoxide
concentrations adjacent to the RO\\' is being developed by' the Stanford
Research Institute. "Development of a Practical, Multi-Purpose, Urban
Diffusion Model for Carbon Monoxlde't.Paper by Johnson, Ludwig and
Moon at Symposium on Multi-Source Urban Diffusion Models, Chapel HiIl,
North Carolina, October 1969 t and "Proposals for Refinement and
Validation of an Urban Diffusion Model Part I, Technical Proposal -
for Coordinating Research Council, Inc. by Johnson and Ludwig, SRI,
Decernbe r 1969. This study may provide a highly useful model of air
diffus ion in the future. However, like the HE\V - PHS-999-AP-41
procedure it will have to be modified to successfully model other gaseous
and particulate pollutants. At present such modifications for these
procedures are not underway. In tile near future more precise estimates
for the range of vehicle pollutants can be provided by a program to be
written as part of the City of New York study cited above. This study is
sampling the decline and mtxing of pollutants outwa rd from ·the highways
under differing traffic flow and pollutant concentration levels producede
by the flow. A model describing decay functions should be available in
the late fall of 1970 for the fol lcwing highway configurations.
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a. Open cut scctlous v-> deep trench

b. Open cut section - shal low trench

c. 'Partially covered - cantilevered 0- (relate to noise pollution)

.d. Partially covered - Inte rmlttent spans

e. OPOll at side covered on top (related to multiple usc of Ro\\r)

f. Short tunnel

g. Long tunnel

h. Grade tunnel

I. Viaduct

j. Typical city street systern

This model (s) should provide rapid esttmation techniques of the decay of
pollutants outward to background urban levels. With suitable estimates
of meteorological and traffic flow characteristics a second modcl , the
TRC model, which wtll be available in November 1970, is being developed
by Dr. Glen Hilst for The Research Corporation of New England, (Dr.
Norman E. Bowne.Director of Environmental Sc iences , 210 Washington
St., Hartford, Connecticut 06106). This model purports to predict
concentration buildups of specific pollutants over short periods of time
up to two hours from specific sources such as streams of traffic. It
could provide useful estimates of rush hour or average period pollutant
buildups from traffic flows.

The estimation of a broad spectrum of traffic related' pollutants adjacent
to the RO\V using models of air diffusion is just becoming operational, ..
and can be undertaken by the environmental study group given existing
traffic flow data. In addition it would be desirable to check these estimates
against actual levels produced in order to calibrate the esttmating
procedures. The range of measuring devices utilized in the New York or
advised in the other studies is estimated to cost approximately $100,000
to completely 'outfit a mobile sampling unit. Such units are apparently not
readily available from consultants in the Virginia region and are not
available from the Virginia State Air Pollution Control Board. Given

.experience elsewhere, estimates based on air diffusion models appear to
to be reasonable bases for evaluation of air pollution levels. Again the
average and peak concentration levels. and the periodicity of .each are of
primary concern.

- 7-
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(C) Through the Urban Area.

Under most atrn osphe rtc conditions prevailing over or near the right-of--
way , air pollution concentrations generated by traffic Ilows 111ix rapidly
with and become part of the general ambient air preva iling over the
urban area. This mixing occurs over short horiz ontal and vcrttcal
distances. Thus, knowledge of the urban area's total background air
pollution level related to vehicle emiss lons is necessary to evaluate the
contribution of new or changed emissions to this background level.
Ideally the background level of vehicle related air pollutants should lJe.
known. However , in Virginia only two areas, Northe rn Virginia and the
Peninsula Planning District No. 21, have effectively been evaluated. The
State Air Pollution Control Board has monitortng stations for suspended
particles, dust, and sulfation pollutants for a small number of sites, usually
one to a community (sec SAPeB's Annual Report and its trf-monthly reports
Compilation of Virginia Air 9uality Data. l\1r. James ""atson is SAPeS's
Technical Director. ) The Board currently does not measure levels of
many pollutants needed by this study.

To estimate the background level for an entire urban area a set of techniques
are avatlable which can be used by the environmental study group. Two
volumes: Ozolins, Guntis, and Rajmond Smtth.i'A Rapid Survey Technique
for Estimating Community Air Pollution Emissions'~.,lIEW- PHS-999-AP-29,
October 1966 and Duprey, R. L., "Compilatton of Air Pollutant Emission
Factors" ,HEW-PHS-999-AP-42, 1968 outline procedures for compiling an
emissions inventory, With inputs from the SRI or NY Study of vehicle
emissions from line sources by traffic flow characteristics, these
rapid techniques can be greatly improved.

With these data and data on generalized urban atmospheric conditions
available from the local \\'eather Bureau and Environmental Science
Service Administration (ESSA)Ashevill~,N. C. t and the use of the long
term atmospheric diffusion model "Ai-r Quality Display Model (AQD~I)
HEW-PHS-NAPCA November, 1969 (Clearing House Number - PB
189 194), the background concentration of air pollutants generated by
vehicle emissions annually through hourly can be estimated for the entire
urban area or subareas. The quality of these esttmates depends on the
quality of input data and the ttme period for which estimation is desired.
To validate these estimates again a mobile unit to s arnple background air
pollution is extremely desirable.
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Informat i on on Exi st ing and ACCC1)t;.d.::lc J.Jin1iL~: of lIigh\yay Rcl atcd Air Pol lutants
\Yiih Respect to Hcalth and Ot hor Ec onom i c r~[iects.

A) St al cmcnt conco rning health st:;:.n(1~j rdsc::,tabJ i shcd aud existing kuowledg«

concerning air pollution effects On prolJU1'ty values and activity opcral ing
costs such as cleaning and air filt(~ring.

This information is to be used to compn ro existing anel projected levels of
highway related air pollution with established or anttc ipatcd health and
economic effects standards.

These data call be as sembled by the euv ironrncnt al study group f rorn (a)
NAI)CA~s Ai..!~_~ucVJ!y_~~itc_~.~_docuruents , which surmna rtze what is known

about the health and economic effects of specific air pol lutants ,

In addition each state, based on the t~.t\I)Cr\ criteria, 11111st establ ish
legal standards for upper Limits and timc periods for concentrati.ons
of air pollutants and a program for controlling or achieving these
standards. (IIE\V-PlfS-NJ~PCA-- QL0!J_~line~lor_!hcI2~~~~J2~11e~~~.

~.Air Qual~~_Stanclardsof I'!!plen1.ent~"!.!l~!!B~~, Washington, D. C.,
May 1969.) 1·hoS8 standards include vehicle cont.ribution to tile total
level and thus trade offs between tl"ansport and other activities may be
requi rcd to meet the standards. These criteria and standards are
revised periodically and provide the most useful base for evaluating
air pollution impacts. The State Air Pol lution Control Boa rd is cur
rently establishing st.atewidc air quality standards and certain Virginia
localities have cstablished their own standards.

Estirnatcs of the health and economic cost of air pollution produced by
highways are also discussed, but not rigorously specified, in Brian
Peckman, "Recent Literature on the Effects of Air Pollution", cited
above.

Air pollution effects on property values are discussed ill two papers 
Rtdker ; R. G., and Henning, J. A., "The Determinants of Residential
Property Value wiu, Special Reference to Air Pollution", "Revie\~_of
Economic and Statistics, May 1966, and Anderson, R. J. ,and Crocker,
I. D., "Air Pollution and Housing - Some Findings, tv Paper 264, January
1970 Kraunert Graduate School of Industrial Administ rat ion , Purdue,
University, Lafayette, Indiana.
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(B) Staccment concc rn lng contribution of existing highway related air pollution
to total urban air quality and relation of total urban air quality to standards
set or advised.

The documents relat.ed to part VI (A) provide a basis for the onvironmcutal
study group to evaluate the Ii mits which highway network related air pollution
may approach in any urban area, and S0111C idea of the economic effects to be
anticipated Iocal ly ncar the RO\\! and at an urban wide level. In general
air pollution appears to have a significant. affect on property values only
when it is very intense or absent (Anderson and Crocker) and on health
only when it is intense and continuous. Because most existing traffic
flow and land use characteristics in Virginia are characte rtzed by short
peak hours and low population densities in surrounding areas, these" conditions
seldom obtain. Howeve r as the size and density of Virginia urbanization
increases traffic related air pollution wil l potentially' become a much more
important environmental factor.

VII. Estimation of Change in Air Quality Related to Highway Impr-ovement.

(A) Based on improvement design capacity estimate total weight of emiss ions
by type, created by design traffic mix, volume , and speed for peak, ex
tended peak, and average f low periods under alternative emission control
standards.

(1) From design standards estimate DVMT and its timing on new facility.

(2) From traffic reallocation study estimate changed traffic on highways
surrounding improvement.

(3) From SRI or New York City study formulae estimate weight of
new pollutants to be added under differing emisston control
standards from the new facility and changes on other arteries.

(B) Compare estimated new totals with those estimated to exist currently in
the ROW using existing traffic flow data and formulae from VII (A) (3)
above.

(C) Sum existing and projected totals from VII (A) or compute new total
from VII (A).

(D) Using data f rom VII (C) and the New York City formulae, or the TRC
model cited earlier, (for CO, mode ls developed by SRI or HEW-PHS
999-AP-41 may be used) along with Information on micrometeorlogic
and physical configuratton adjacent to RO\V from IV (A), project new
concentrations by type, time and emission control standards outward
from RO\V.
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(E) Compa ro estimatcd totals with projection outwa rd of existing totals
based on figures f'rorn V (13).

(F) Use AQDIVI model with est imated total pollutant data from VII (A), or
VII (C), (2) urban wide meteorological data from lV (.1.\) (4), and (3)
the procedures outlined in .IIE\"-PIIS-999-AP-29 and 42 to estirnate
changed erntastons from new land uses and populati on patterns
estimated from data supplied by other portions of the environmental
study'. Prepare an estimate of total urban wide diffusion and concentration
patterns by type, time, and erntss ion control standards ..

'(0) Compare projected values from VII (F) with existing values Irom V (C).
These values can all be computed by the env i ronmental study group using
models of air Ilow and land use' under development, along with expected
emission control and facility design standards for a given target pe rIod,
This can be done for a facility or all facilities in a network plan, given
knowledge of the staging of the plan and associated land uses it is designed
to service. With this procedure the timing of buildup Irom traffic and
other land uses can be evaluated.

Expected Jmpact of Projected Change in Air Quality Related to Improvement.

(A) From data collected in IV, VI, and Vll, evaluate health and economic
impacts adjacent to RO\V and urban wide with respect to air quality
criteria and local standards. Statement of anticipated impacts under
differing assumptions to be prepared by environmental study group.
This statement can be prepared for one improvement or full network
at each stage of development to evaluate the total highway related buildup
over time.

~) Statements to be sought from state and local officials through revtewing
with them the findings of part VIII (A).

D) If agreement on impacts or standards cannot be achieved in step VIII
(B) and (C) the steps from redesi~ of the improvement through VIII (C)
should be retraced.

Ixpected Impact of Improvement Construction on Air Quality.

l) Statement of total we ight of dust and other pollutants emitted as a result
of Improvement construction on and off the RO\V.

No estimates are readily available for dust and fume pollution per stage,
or length of improvement construction by type of terrain and geologic
condittons , Estimates based on standard sampltng techniques can be

- 11 -
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made by the envi ronmental study gronp or by all air pollution consultant.
Simila r est imates of air pollutants f rorn construction associated activities
such as rock crusher or asphalt plants can be made,

(D) The estimates from micro and .macro diffus ion models such as the New,
York City and AQDl\l models carl be used to estimate diffusion of
construction related air pollution.

(C) The pc rccntagc cont r ibutton to RO\V adjacent and urban wide pollution
levels can be calculated from the base figure estimates 111 V (B) and (C).

(D) Statement by envi ronrnental group based 011 data collected in IV, VI and
VII as to levels of pollution and relationship to health andeconomic impact.

(E) Response of local and state officials sought, based 011 (D) above. Adjustment
of construction procedures to be suggested by local and envtronmental
study group if air quality standards not met.

NECESSA·RY INPUTS TO METIIODOLOGY

This' methodology requires the Iollowing informational inputs.

(1)

(2)

(3)

(4)

(5)

Estimates of population, land use, and building characteristics adjacent
to the completed trnprovement, which can be provided by the relocation,
business change, services and land value portions of the environmental
study.

Estimates of traffic patterns including volume, mix, and timing following
completion, which can be provided Irom traffic allocation and design
studies.

Urban area land use patterns, current and projected, which can be
provided by the study area traffic plan or local city or county plans of
the area.

Meteorological characteristics for local and total urban area from weather
bureau and local resident sources.

Models to project local and total urban area air flow effects, and local
and total urban area land use and location change used by the land value
or land use parts of the entire study.
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(6) Air flow 1110de~s for equipment to sample vehicle emi s s l ons and
construction emiss ions arc needed.

(7) To evaluate different emis s ion control standards and different air
quality standards these standards 111USL- be specified by law or a priori.

ESTlr,lATES OI~" S'TlJDY COSTS----------------------

tost wi ll be incurred in:

1) Acquiring the basic data to support the use of micro and macro air diffusion
models. These costs should be common with other parts of the envi ronmental
study using projective land usc and population models.

2) Models should be free to the Department Irom BPR and NAIJCA but
programming and running costs wil l be incurred.

(8) Monitoring equipment to calibrate the models will be needed aud can
either be purchased by the Department or contracted from air pollution
consultants.

(4) Calculation and preparation costs wlll be incurred by the environmental
study group.

5) Meteor-ological consultants and other air pollution consultants will be
needed. Once the start up costs of opcrationalizing the ..basic models
and data have been assessed from existing transportation plans and the
Weathe r Bureau the per study costs should decrease rapidly.

DISCUSSION

lis methodology is designed to utilize technology and information anticipated
ear future. It wi ll probably take up to a year to ope rattonaltze the full
re for the first study. As a fall back before this time, the SRI formulae can
to estimate local conditions for dtscussion with the local community of the

tions of total and percentage' change locally in Iight of known health, economic,
er effects.
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AI)PENDIX I

[lOR SU1\1l\IARIZING S'IUl)Y OF IIIGI-I\\rAY Il\IJ).c\Crr ON AIIl QlJl\l.JITY

1. 49

cation Ilea ring

Transport Planr.ing

Desi.gn Hea rIng

A-95 Intent

Construction

A-H5 Application

peered construction period

achieved

_____..__ Expected elate design capacity will

lsttng local and urban wtde physical and social conditlons

Statement on local meteorological conditions affecting RO\~{

(1) Air speed and directionality stability conditions

(2) Periods of calm, relation to peak traffic periods

(3) Specific phys ical conditions, along RO\V

(4) Urban wide meteorological conditions, stability, anamoltcs ,

Statement on local social and property characteristics to be affected by
air pollut ion adjacent to RO\V .

(1) Age. and health characteristics of adjacent dwellers , and of total
urban population related to vehicle emission

(2) Construction of adjacent structures, materials, porosity and usage
of adjacent structures. Rough estimate for longer zones in urban
areas activities or processes affected by vehicle emissions.

(3) I.valuatton of usage of air conditioning and filtering of air to
alleviate air and noise pollution problems,

A.-:-" 1



V'. Estuhlrsh oxi st ing ambient 1evc ls of .at r pollution related to vehtcl e emtsstons 
CO, NO

x
' SO2' JIC particles, and lead by weight

(A) ,~ri.L}lin the r ight.-of-way

(B) Adjacent. to the r lght-of'-way

(C) Throughout the urban area

VI. Infor-mation on existing and acceptable Iimits of highway related air pollutants
with respect to health, operational characteristics, and property values ,

(A) Statement concerning health standards establir.hed, and existing knowledge
concerning effect of air pollution on property" values and activity operating
costs such as cleaning and air filtering.

(B) Statement concerning contribution of existing highway related air pollution
to total urban air quality and r'elation of total urban air qua lity to standards
set or advised.

VII. . Estimation of change in air quality related to highway irnprovcments.

(A) Based on improvement design capacity, estimate additional total weight
of crnissions by type created by new design traffic mix, volume and speed
for peak flow, extended peak, and average flow periods under alte rnative
emission control standards.

(B) Estimated pe rcentage change over existing ROW level by type of emtaston
for peak, extended peak, and average flow periods by differing emission
control standards.

(~) Estimated total of existing and new pollution in ROW by' t)~pe of emissions
for peak, extended peak, and average flow conditions by alternative
type of emission control standards.

(D) Projected new, level of emission concentration by type outward from improve
ment adjacent to RO\V for peak, extended peak, and average flow periods,
by type of emission control standards.

(E) Percentage change over existing levels adjacent to the RO'W by type of
emisston for peak, extended peak and average flow periods IJy type of
emtss ion control standards.
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F) Projected new level of urban w tde background pollution by type of
em tss ion peak, extended peak and average flow per-iods by type of
emission control standards.

3) Pe rcentage change in urban wide background pollution level by type of
ernias ion for peak, extended peak and average flow periods by
emission control standards.

lxpected impac~ of projected change in air quality related to improvement.

A) Estimation of contribution of projected highway improvement and of
other land uses to air pollutant concentrations adjacent to ROV/ and
urban wide. Evaluation of the impact of air pollution component related
to highway emissions and component related to other urban land uses on
knO\V11 health and economic considerations. Identification of conditions
due to construction of network and full development of land use plan
where upper bounds of air quality standards would be approached,

(B) Statement of health problems foreseen by State Air Pollution Control
Board and by local health officials.

(C) Statement by local jurisdiction con~erningpriorities for trade off
between highway related or other land use related emissions if it is
estimated that the Iimits of air quality standards will be exceeded by
planned land use and traffic patterns.

(D) If standards will be exceeded according to projection, then new land use,
traffic patterns, and local emission control standards should be proposed
both by the jurisdiction and the Department of Highways and steps VII.
and VIII A through C should be repeated, to achieve results within the
standards set.

E~pected impact of improvement construction on air quality.

(A) Statement of total weight of dust and gaseous pollutants from construction
equipment produced by construction on RO\V or associated with construction.

(B) Statement of expected diffusion of pollutants outward adjacent to ROW
and at urban wide scale.

(C) Statement of percentage contribution to total pollution level adjacent
to RO\V and urban wide..

iD) Statement of relationship of pollution levels to air quality standards.

(E) Statement of response of air quality control officials and jurisdiction
__h cials to estimated construction impact on air quality.
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