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INTRODUCTION

This report prescnts the results of an emission inveﬁtory
of air pollutant sources in the Pittsburgh metropolitan area. A
modificd version of the wopid Su”‘QV techniquol was cmployed in
this survey. The objectives of this study were to determine the
total quantities of the various air pollutants emitted and tc
estimate their seasonal and geographical variation. To accomplish
this task, the study area was divided into a grid coordinate system,
and the cmission quantities were reported in terms of tons of
pollutant per grid for a summer, winter, and average day.
The pollutants cons idered in the survey werce sulfur oxides,
and hvdrocarbons.

for the most hart
!

ocal agencies. All major sourcc categaries except solvent

evaporation were included in .the survey.
STUDY AREA

The emission survey of the Pittsburgh area was confined to
the Pittsburgh Standard tMetropolitan Statistical Area (SMSA).

This area consists of four counties: Allegheny, Beaver, Washington,
and Westmoreland. The four county area is located in the southwest
corner of the'state: west of the Appalachian mountains (Figure 1).
The Stcubenville SMSA is locatod directly west of the Pittsburgh
Study‘Area.andtborders Baa\c 1d lWashington counties.

Figure 2 represents a more detailed drawing of the Pittsburgh
Study Area.. The urbanized portion of Pittsburgh is located at the
confluence of the Allegheny and the Monungahela Rivers, which form
the Chio River. The Study Arca Qccﬁpies 5,054 square miles and

contains .an estimated 1967 population of 2,522,000 which is




Figure 1. Map of the State of Pemnsylvania Showing Pittsburgh Study Area.
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approximatcly a 5 percent increasc since 1960 (Table 1).2 The

population density map (Figure 3) shows that the heaviest population

is concentrated along the rivers.

' TOPOGRAPHY

Thew;ﬁdustry and population of the Study Area have developed
along the fiver valleys of the Monongahela, Allegheny, and Ohio
Rivers. The flatlands of the river valleys have provided ideal
lo&ations for steel mills and other heavy industry. The rivers
themselves are used extensively for the franspdrt of raw materials

and finished products. Away from the river .wvalleys the land rises

steeply. The topography 1s rugged and hilly. The elevation increascs

toward the eastern cdge of the Study Area, forming the foothills
off the Appalachian mountains.

The hilly terrain and deep river valle&s in the Study Area
provide a sort of "air cdrainage" systéms. Cool air follows the
topographical "sinks'" in the region. These sinks are often capped
byAlocal tomperature inversions, which cause air pollutants to

build up. Air pbllution problems are intensified by the fact that

industry hds concentrated in the deep river basins, hindering

lateral dispersion of pollutants.

GRID COORDINATE SYSTEM

The grad reference system used in the emission survey of
Pittsburgh is based on the Universal Transverse Mercator Projection
(UTM). Using a basic unit grid square - 5,000 feet on a side -

81 grid squares of several sizes were defined for the Study Area.

The ¢grids defined for the reference system are of three sizes -

5,000, 10,000, and 20,000 mcters‘squared. The smaller grids were

used on the densest areas of population and industry in order to
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Tablé . | ‘_éITT%BURGH 57UDY AREA CHARACTERISTICS, 1967 o
Political Jurisdiction Land Area Population Population
: (sg. mi.) 1960 . 1967 ; Density (1967)
Allegheny County 731 1,629,000 1,629,000 : 2,324
Beaver County 441 267,000 225,000 i 510
Washington County 857 217,000 '221,060 K 258
Westmoreland County 1,025 353,000 377,000 368
Total Study Area | -3,054 2,405,000 2,522,000 .826
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more accurately depict these aveas. Thus at the confluence of the
Monongahela and the Allegheny Rivers in central Allegheny county
and along the Ohio River Valley in the Southeast corner of Beaver
county, 5,000 meter squares were used. In Areas low in population
such as e#stcrn Westroreland and southern Washington counties,
20,000 mcters squarcs were used. In those cases where scctions
of outlying counties arc omitted, the air pollutant emissions are
considered negligible,

Figure 4 shows the grid reference system utilized for the

Pittsburgh emission survey.

SUMMARY OF RESULTS
The following is a brief.summary of polliutant emissions and
sources in the Stﬁdy Area:
1. Sulfur oxides (over 930,000 tons per year) arc cmitted
primarily from fuel combusticn in stationary sources
(77 percent). The combustion of coal by industrial
sources contributed 46 percent and steam electric
utilities accounted for 25 percent of the total sulfur
oxides emitted. Industrial process losses accounted
for another 21 percent and transportation sources 2
percent.
2. Stationary fuel combustion sources contributed 73 percent
of the total particulate emissions of about 386,000
tons per year. Transportation soﬁrces contributed 2 .
percent; industrial processecs 24 percent; and refuse
burning 1 percent.
3. The major source of carbon monoxide (915,000 tons per
year) was the operation of-gﬂsoline poﬁercd moter
vehicles which emitted 91 percent of the totsl. Diescl

powércd vehicles and air traffic emit 1 percent

4
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of the total emissicns. Of the remaining g percent, 6

‘percent comes from stationary fuel combustion and 2

percent from refuse burning. - Information was not available

on carbon moucxide emiésions from industrial p}ocesses.

4. Oxides of nitrogen (400,000 tons per ycar) were discharged

prjnﬂrily fyom coal combustion in stecam clectric utilities
T (29 percent) and in industrial plants (4l percent).
Natural gas consumption accounted for 7 percent of the
total emissions; and transportation sources 12 percent,
Sources such as residential and institutional fuel con-
surption, refuse burning and industrial process losses
accounted for the remaining 4 percent.

v fl

Motor vehicles emit approximately 84 percent and stationar)y

(52 ]

fuel combuxticn ¢ peveent =8 the total hydrocarbons in-
cluded in this survev. Total hydrecarbon cmissions were
approximately 85,000 tons per year (excluding solvent
evaporation and industrial ﬁrocess losses).

~

The emissions of

poliutants discharged to the air in the Study
Area are sumparized in Table 2. The breakdown of all emissions

on a county basis are summarized in Tables.3—6. The validity of
these results are dependent on the accuracy and applicability of
the emission factors uscd;4 These factors, for the most part,
represent the. average emission rates for a particular industry or
fuel group; Because of the inherent differences in type of equip-
ment, operating rates, and efficicncy of operation among the plaﬁts
or fuel users within a given category, the.application of the
emission factors to any individual plant or even a smaller number
of similar plants or processes may reéult in a discrepancy between
the actual and the estimated emissions. However,. the estimates

of total pollutants from all sources in the study arca should be

fairly accurate since the emission fdctors are based on average

-conditions.



Table 2 SUMMARY OF AIR POLLUTANT EMISSTONS
IN PITTSBURGH STUDY AREA, 1967 (TONS/YEAR)

Source

Caicoory

Sulfur

VNI LLE

Parti.c-

vuisies

Carbon
Monoxide

Nitrogcen
Ox3 des

Hvdro-

carhons

Transportaticn

Road Vehicles

4,300

7,000

833,200

46,400 ~75,700

Other 650 2,300 16,000 4,570 5,100
Total 4,950 9,300 | 848,700 51,000 79,900

Combustion of Fuels
Stationary Scurces

industry 435, 100 126,400 15,700 119,600 6,00, :

[}

Steam-Lloctric Util. 235,000 130,300 1,000 76,500 ann !

i

Residential 25,800 16,400 15,800 9,200 3,200 i
Commarcial § Institutionsl 29,600 3,70 YL, TE0 5,200 LIRS

Total 726,100 281,600 58,100 210,500 14,9640 !

’ 2 3 L b ;

Refuse Disposal ;

%ncineration 478 2,010 259 4850 £ i

R IS 1oy - '

pen surning 186 1,578 5,38 1,060 455 i

Total 675 3,580 8,630 1,560 575
" Industrial Process Emissions 202,200 91,900 NA 3,500 NA
. Totals 935,900 | 386,600 915,400 | 266,600 | 95,400 :

~

NA = Informaticn mot available or not reported

e
P O



Scurce
Category

Sulfur

Oxides

PPartic-
ulates

Carbon
sionoxide

Nitrogen

Oxides

n\.. -0-

ca A.;.OI:_

Transportation
Road Vehicles
Aircraft

futlirea

25,400
1,040
, 800

td

Vessels 138 380 200 730 tas f
ot 3.200 6.700 | 325,300 50.000 | s1aao
Conbusticn of Fuels ' :
Stationury Sources
Industry 49,300 22,0600 1,520 16,600 1,200 '
1]
l
Stean-ilcetric iil. 137,150 23,000 0an 36,030 3
i .
Residenti 4,200 3,180 2,520 4,910 515

u"

Comacrcial § Institutional

Total 199,900 112,360 10,700 60,000 3,220
Refuse Disposal

- Incincrati 4350 1,C0 230 450 75

Open Burnin , 160 790 4,190 545 LR

Total 530 2,620 4,420 1,000 R

Industrial

Process Inmissions

179,06

3,500

Totals

382,600

190,100

- 540,400

»

N o= A\‘C ali

pde
[*N

6o



Tabie

4 gy OF PHISSIONS IN
BEAVER COUNTY, 1967 (TGRS/YEAR)

Source
Cateszory

Sulfur
- Oxides

Partic-
ulates

Carbon
Monoxide

MNitrogen
Oxides

Hydro-
carbhons

Transportation
Road Vehicles

Other

620
40

2,400
20

4,300
70

7,000
45

Total

77,400

4,400

7,000

Contrustion ¢f Fucls

e rmres
Souroes

O LI PO VN
P

Tov D e
it A

Steam-Electric Util.

!
Residential 4,330 2,660 2,650 230 540
i .
Coomareial § Inatitutional 7,450 1,840 4,650 5,120 S50
S ! :
{ i l |
Tetal 176,702 50,500 13,000 15,000 | 3,400

Refuse Disposal
. Incineration

Open Burning

1,160

Total

1,170

Industrial Process Emissions

NA

NA

Totals

91,600

50,000

10,500

I\

NA =-Information not availzble or not reported



Table

5 SUAMARY OF EMISSTONS IN

VASHINGTON COUNTY, 1967 (TONS/YEAR)

Source Sulfory Partic- Caxbon Yitreoen R !
Category Uxides ulates Honoxide Oxides cartoTns
Transportation
Road Vehicles 500 1,900 100,700 5,600 9,2¢0
. ‘ i
Other N : N N N N i
Total 500 1,900 | 100,700 5,600 9,200
Conbustion of Fucls i '
Svoticnoare Seoros ! ! ‘
; | :
Trdastyy 163,400 eLend L e 41,000 1 20107
i ; :
Strem-iicctyice Utild 76,400 LIS : a0 34,800 I o
i .
Residential 7,260 4,433 14,500 1,060 | I
. . » - I By e T R {
Cemnercial & Imstitutional 8,600 2,170 1G,400 1,81¢C 2 '
; !
Tutal 235, 740 §7,100 21,600 79,600 1 5, -
{ |
Resuse Disposal :
Incineration 5 30 -5 ‘5 N !
. . _ i
Open Burning 25 195 1,050 135 €0 !
. - - . o
Fotal 30 225 1,055 140 0o '
!
Industrial Process Emissions NA NA NA NA RS f

Totals

256,200 123,700

85,300

N = Negligible

NA = Informaticn not available

er not reported
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WESTH
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o 6 cy

N TRITCreS:
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e Pt T
Fryssrons Ins

ELAND COURTY, 1967 (TORS/YEAR)

Source
Catcgory

Sulfur
Oxides

Partic-
ulates

Carbon
tMonoxide

Nitrogen
Oxides

liydro-
carbons

Transportation
Road Vehicles

Oshoer

145,500

8,100
N

13,200
N

Totel 800 1,200 | 145,500 §.100 13,200
e ——e 4 4
Combustion of IFu
Stationur Scursos
Industry P 03,500 i 16,000 2,0 13,000 T
. c s i P - o .
Stcam-Llectric Util. 22,100 6,560 130 3,530 55
Residential 16,000 6,100 6,150 1,700 1,250
3 3 b 3
. . . ! N v an -
Cgpamercicl & Institutional 3,700 1,180 3,870 | G50 73
a - - ;
x7 - -
Total 00,300 | 51,800 12,500 | 25,000 2,000

lefuse Disposal

Incineration
Open Burning

50

1,970

Total

50

1,970

115

: Industrial Process [missions 9,000 2,050 NA NA NA
Totals 109,100 | 35,400 160,000 34,300 16,2090
NA = Information not available or not reported



B ettt o L TN

e 8 b e s

EMISSINNS BY CATEGORY

For the purposes of compiling the basic data and emission
estimates, the air pollutant sources were classified into the
following four categorics:

1. Fuel combustion in stationary sources

2. Transportation
3. Solid-waste disposal
4

. Industrial process losscs

Fuel Combustion in Stationary Sources

Although 211 of the three major fuels are consumed within

the Study Area, coal is the most significant. As shown in Table

7 approximately 35 million tons of coal (15 million tons for coke

o~

production), 17¢ wmillion «<nllons of fuel oil, and 225 hillion
cuﬁic feet of natural gas were consumed in the Study Avea. The
breakdown of fuel consumption by user category and by jurisdiction
is shown in this same table. 4

The seven steam-clectric generating plants within the Study
Avea consumed 22 porcent of the total coal utilized by all socurces.
Industry is the other prime user of coal consuming 74 percent of
the total. | '

Fuel oil is consumed mainly in industrial operations (75
percent) and for residential heating purposes (18 percent).

Industrial sources consume 40 percent bf the natural gas in’
the Study Area; residential heating 45 percent; and commercial-
and institutional 15 percent.A Natural gas is not utilizZed in the
stecam-electric gencrating plants.

‘Approximately 85 percent of the dwelling units in the Study
Arca use cas as the heating fucl (Table 8). Coal was used in 11
percent and fuel oil 4 percent of the total dwelling units. Close

to 100 peorcent of the residences in the urbanized portion of the




Table 7  ANHUAL FUEL €O 5U2P7ION Ll
°"”IWIC\l SHLDIVISIGI, QF THE
PITTSBURGH STUDY AR[/

017

20

Comvores

Pesidantial |Instituciona™ Totals

ve Jurisdiction Industry

kN .

GCoal, tons/year Ailegheny County. 16,400,0007 3,730,090 926,00 - | 232,000 20, f/‘.ﬂi*
Roaver Councy 3,710,000 B O TR0 4,607 007
Mashincton County 4,750,020 3,000,000 211 3,001,000
vestosreland County 1,655,600 AR 85,1 ,EQC,C
TOTALS | 25,800,008 7,750,600 709,070 35,QJJ,UUU

Funi il

T8 enT year Adiegheny County 32, 170 10,920 £7,302
Beavar County 73 ~—- 6,109 87,800
Mashiraton County 3 3,230, 20,400
vWestimoraland County 3, 12,100 ¢ 25,300
TOTALS 1234 33,040 78,500

N

y County 40,300 - 76,700 26,00 143,060

Alleghen

Reaver County 27, O“” --- 7,590 ,90 ; 37,400
dashington County -—- 5.1? 37 lf,iuﬁ
Vestuoreiand County --- 11,220 20,300
TOTALS --- 100,8V 25,000

# 15,070,000 Tons/yeer consuined for coke. production



Table 8 SUMMARY OF DOMESTIC HEATING BY NUMBER OF
DWELLING UNITS IN PITTSUURGH STUDY AREA, 1967
;
. !
A Allcgheny Beaver : Washingston Hestmoraeland Study Percent
Type Fuel County County , County - County Arca of total
Coal 13,400 . 14,400 13,700 37,600 79,100 10.7
Fuel Cil 9,620 - 5,490 3,500 . 10,700 29,310 4.0
Uéility Ga$ 474,500 47,200 45,200 64,704 631,060C 85.3
Totals 497,520 67,090 62,400 © 113,009 740,010 100.0
'lfable ) ] SULFUR AND-ASH CONI'ENT OF

 FUELS, 1967

FUEL ' % Sulfur % Ash
" Coal 2.1 9.7
Residual_Fuel.Oil 1.25 =~
Distillate Fuel 01l 0.23 , -

Natural Gas .' 0.0008 -




el

Study- Arca are served by natural gas. The outlying areas are

partially heated by distillate fuel oil and coal-as well as natural

gas.
Average values for the sulfuw and ash contcxvs of the fue
- . ,6

used in the Study Avca are summar1hvd in Table 9

Emissions from Fuel Combustion

Air pollutant emissions resulting from fuel combustion in
stationary sources are listed in Table 10. The emissions are pre-
sented for industrial, steam-electric utility, residential, and
commercial and institutional sources.

Coal accounts for &pproximatcly 9 percent of the sulfur-cxidoﬁ
ion in stationary sources; 99 percent of
the particulates, 100 percent of the carben menoxide, 9) percent
sen oxidus, vin 100 poveent of tho hvdrecnrbons.

The emissions resuiting from the combustion of fuel 0il and

1

natural gas arc minor compared to that from coal combustion.

Data Sources

Fusl consumy stion data for the Study Aveca were obtained from
diverse sources. Natural gas numbers were obtained from the gas
companies in the area and are the most accurate. They were pro-
vided on a county basis with a breakdown by industry, residential,
commercial and institutional source categorics.

Residual fuel oil figures were obtained from the Bureau of
Census for7 1963 and were updated by the increase in manufacturing
employment. k051dua1 fucl oil was dl%trlbu; od on a county basis
by manufacturing employment and on a grld basis by means of land
use maps.

Of the total distillate fuel oil consumed, approximatcly 45
pbrcent was used for residential purposes and 45 percent for
industrial purposes. Distillate fucl oil totals were-also obtained

{from the Bureau of Census.



i
‘[ .
. Table 10 ATR POLLUTANT EXISSTIONS FROM
| COMBUSTIG! QF TUELS IN STATIONARY SOULRCES
i IN PITTSBURGH STUDY AREA, 1967 (TGHNS/YELAR)
Sulfur Partic- Carbon Nitropen Hhvdro-
Fuel User Category Oxides ulates Monoxide Oxides carbors
Coal Industrial 433,400 125,400 15,700 109,300 6,000
Steam-llectric | 235,500 130,200 1,900 76,400 8no
-{. Residential 25,200 15,300 15,800 3,150 3,127
Commercial §& _
Institutionad 28,300 $,200 24,790 2,840 4,01
S — i
Total . 722,400 279,100 58,100 191,700 }a,860 !
- Fuel Cil| Tndustrial 1,670 170 10 750 | 17 !
Sresm-llectric 125 10 75 1w :
Residential 600 130 3¢ 195 5% |
i
Copmercial & [
Institutional 1,340 220 N 330 N 1
] { Total 5,700 530 40 1,300 6o ‘
3
Gas Incdustrial. 10 310 10 ¢,0620 N
Steam-Electric 0 0 0 0 &)
Residential 20 955 20 5,850 K
| ‘ Commercial §
Institutional 5 330 5 1,990 N
Total To3g 2,005 35 17,460 N
Grand Totals 726,100 291,800 58,100 210,500 14,00
N = Negligible
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Coal consumption data in the four county area was obtained
through personal contact with the National Coal Association.
Residential coal by county was found from the number of dwelling
units wains coal ond the total nuwher of dcgfee davs for the area.
This.method is described in detail in the Rapid Survey Technique

9

publication.

Transportation

Fovr types of itransportation sources of alr pollution are
considered in this survey - road veﬁicles, aircraft, vessels and
railroads. Road vehicles which are by far the most significant
source of a2ir polluticn in this category are further subdivided

sz

according te tyvpe of fuel - goaseline or dicscl.

-

Roud Venicles

e

\

¥
IS

The miles of travel by motor vehicles in the Study Avea ar
summarized in Table 11.10 Vchicle mile data for major arterials
and highways was obtained from a transportation study performed
by the Pennsylvania State Highway Department for 1964. Through
the Research Division of the Peansylvania State Highway Departmont
estimates were made in order to include the traffic on secondary

and rural roads in each county. The 1964 data was updated to

11967 by the increase in vehicle registrations. The vehicle miles

were apportioned onto grids by traffic flow maps provided by the
Highway Department. _

Road vehicles accounted for 87 percent of the sulfur oxides;
75 percent of the particulates; 98 percent;of the éurbon monoxide;
91 percent of the nitrogen oxides; and 95 percent of the hydro-
carbons from all trausportation sources (Table 12). Gasoline powered
road vehicles contributed a greater percentage of all pollutants

than diesel powered road vechicles.



Table
FD“ FJAD VERICLES IH

11 VEHICLE MILES OF TRAVEL

STUDY

ARE-\ PER DAY, 1967
Vehic1e Miles ;
~Type Road Aiieg 1env Leaver Hashington Westmorciand Study Area |
——— |
State 9,565,000 , 745,000 2,545,000 -3,352,000 17,303,020 E
Rural 253,000 143,000 311,620 612,000 1,334,000 !
Urban 6,235,000 560,009 337,000 650,000 © 7,782,005 i
l
T 16,¥520,000 2,454,000 3,195,500 4,014,000 25,110,002
Table 12 AIR PCLLUTAHT tIIISSIOHS FPJH
TRANSPORTATION SOUBSES i PITVELURGH
t
\ STHAV ARCA. 1CR7 (Tans/vosy)
, Sulfur . Partic- Carbon Nitrogen -
Source Oxides ulates Meonoxide Oxides Hydrocarbons i
Road Vehicles 4,300 7,000 833,700 46,400 75,700 :
Ga oline 3,280 4,340 831,700 40,900 72,309 |
viese]l .1,000 2,700 1,500C 5.500 3,400 {
. ~ ’ i
Mreraft Meq. 53 14,490 1.040 - 2,945 g
det leg. 475 670 .- 385 355 |
Piston lisg. 60 13,320 655 2,550 |
Railrcad 520 1,430 780 2,890 1,770 i
Vessels 130 360 200 730 445 |
TOT/LS 4,900 9,300 848,700 51,000 79,900 .
' : i



Aircraft

e

Fable 13 shows the air traffic activity at the two largest

airports in the Study Area. Total aircraft operations werc supplleu
L. C .11

yv 0 hies b o Gevger Ced e T e T e c
D) e roudrel JSoiaticon Sovinistrostion

*“7

An eperation is defing
as cither a teleoff or a lunding.

The b*eg\gw.n of all flights at cach airport by engine-type
is shown in Table 14. A flight is defined as a combination of a
landing and a takeoff. The values in these tables are reported to
as many as five significant figures but should be considered accuraz:2

to no more than two. Aircraft accounted for less than 6 percent of

1y o
<

total transportution any poellutant.,

Rzilrcads and Vessels

Voo
various railroads in the Study Area. River vessels consume about

7 wmillion gallons of diesel fuel per yoar.lz The air pollutant
erissions arising froo vo lfoaﬂ ondd rrnEol osources are insienifican:

po-]

when compared to other transportation sources.

1

Solid Waste Disposal

Approximately 2.1 million tons of refuse were generated during

1967 in the Study Area. This was determined by assuming a per
‘ 13

‘JplL veifuse géneration wate of 4.3 pounds of refusc per day.

Table 15 presents a,solid waste balance for thc~Pittsburgh Study
Area, showing the various methods of disposal and the quantities
disposed of by each method.

Landfills accounted for 57 percent; municipal incineration 11
percent; open dumps 7 percent; on-site incineration 11 percent and
on-site open burning 8 percent of the total refuse disposed. The
remaining 6 pércent of the tétal'rcfuse'?ene rated was transferred

out of the Study Area. Figure 5 shows the location of the various



. ‘ : d . " , . ! ; .
Table;ls AIR TRAFFIC ACTIVITY AT GREATR PITTSBURGH AIRPORT , . Dt >
. . AND PITTSBURGH ALLEGHIIY AIRPCORT
FOR CGABUWNDAR YELR 1967
Greater - Pictsburgn Pittshuregh - Alleghenv
, Itinerant Opazrations Locel Operations Itinerant.-.. Local...
‘RAir Carrier 145,293 ) - 122 -
Gzneral Aviation 42,956 : : 16,290 105,629 72,606
Military 12,535 17,007 N 1,151 1,098
Toitnls 200,784 33,377 106,9C2 73,704
CTable 14 . ‘ s AIR TRAFFIC BY ENGINE TYPE
Greater - Pittsburgh ' Pittsburgh - Allegheny
L Number of Flights Number of Flights
Fan - Jet o 29,059 _ ’ 24
Conventional Jet 20,595 _ . 1,019
Two Engine Piston 50,605 71,427
rour Engine Pisten 16,822 17,832
Jotals 117,081 90,302

el



Table. 15 SOLID WASTE BALANCE FOR PITTSBURGH STUDY AREA, 1967
f . Total incincration Orcn-
: * Refuse _ - Burning
’ Generated Municipal On-Site Landfills Dumps On-Site Transferrce
Allegheny 229,900 474,500 146,000%* 62,000 +269,002

eaver

Tl ey, e
Washin ton

-.

Westmoreland

1,395,000

185,000
181,000

310,000

213,500
14,400

6,600

9,100

-

e}

,100

"
yA

v

313,200

5,860

26,000
24,900

4¢,500

+ 39,700
-145,600

- 50,400

Totils

2,071,000

234,500

229,900

1,142,600

151,800

159,400

+112,700

“his includes only industrial dumping. The remaining dumps in Aliecgheny County are included in the landfill total.

The + sign refers to transferved cut cof arca and the - sign relers to transferred into area.
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disposal sites throughout the Study Area.l4

A total of 8,600 tons of carbon monoxide, 3,600 tons of
particulate matter and ‘1,500 tons of nitrogen oxides were emitted
from solid waste dispos:l practices in the Study Area (Sce Table

16).

Industrial Process Losses

The resources of the Study Area have been conducive to the
development of many types of heavy industry. Chief among these
aré'ﬁrimary'metal'products,'fabricated mefal products, and machinery.
Tuble 17 shows selected manufacturing establishments in the area
by county for ]966.15

It may be noted from the table that Allegheny County accounts

for the largest single percentage of almost every tyvpe of manufacturin:.

<«
~ 1 1t

Fifty pﬁrcenﬁ of.TSLoﬂ:: Clay and Glass" estubiishments, forih
seven percent of ”pfimary metals" sceventy percent of "fabricated
metal products,'and fifty eight percent of '"machinery" establishwents
are located in Alicgheny County,

Emissions from industrial process losses are shown in Table
18. By-product coke ovens account for 95 percent of the sulfur
oxides emissions from industrial processes and 28 percent of the
particulates. ‘

Data for industrial process losses were supplied by the local
and state Air Pollution Departments.

14

EMISSTIONS BY GRID . . B

For the purpcse of modeling the air pollutant emissions in
the Studf Area the resulting cmissions were apportioned on the
grid rceference system shown in Figure 4.

The emissions of cach pollutant were divided iﬁtoAtwo source

subgroups - point and area sources. The 68 point sources were
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DISPCSAL AIL POLLUT:IC LU Cions/Year) ;

: !

- 1
Sulfvr {ovbeny ; Lereg
Category Oxides Particulotues Moot Hydrocnrbons i
Incineoration i78 2,008 2 31 478
Municipal 244 1,030 133 A8 214
Cn-Sizte 234 973 11V ; 37 234
Cnen Burning 126 1,573 8,000 495 1,083
Dumps 36 303 1,513 95 208
& - ' 1 { A0 -
On-Site 100 1,270 6,770 { AC0 S75
Total 675 3,530 H,o0n 575 1,560
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FatabTish

monts

ington

- i
Hestimoreiand

Studly Area

Food and Eindrod Products

» Transportatien Equipment

"InstrumOnts % Pelated Products

Ansarel & Related Preducts

Progucts

P
Printing, Publishing
C
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T
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3088

hemicals & Alliod Procducts 2 4. n o5
Patroleum & Coal Products 3 2 25
Rubbor & Miscellancous Plastics -3 6 7 43
Stonc, Clay & Glass Prediucts 3 © 30 o4n 206
Primary Motal Products A 15 12 157
Fabricated ffotal Products 73 31 a0 332
Fachinory 7 e 34 102 325

Totals i 248 454 2,422
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identifijed by source category,
vertical coordinates. Figure
point sources in the Study Are
in Table 19, along with omissi
average annacl, winter and summ
the method for calculating the
The emissions for area so
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The emission density maps
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The emission density maps
show that the grcatest emissio
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TALE 19 |
SUMMARY OF AIR POLLUTANT EMISSIONS FROM POINT SOURCES BY SEASOH FOR PITTSEURGI STUDY ARZA, 1957 (TOKS/DAY)

_/‘

£

Scurce Cat

ogory  Grid

SO, PAR Ci
x :

e veo S A0S W A S

A

1o
1

W

Industriai

5565 45150 2.3 15.7 11.4 0.1 0.6 0.5 0.1 0.4

Industrial 5 5555 QSOZb 5.1 49.4 25.6 0.4 4.0 2.0 C.1 1.3 0.7 0.9 2.2 4.8
industrial 5 5570 45030 4.9 “99.5 48.7 0.2 3.6 1.8 0.2 3.3 PO 1.1 22.0  10.8
Industrial 5 5575 45050 0.4 1.9 1.1 0.8 3.6 2.1 -—- 0.1 - 0.1 ¢.3 0.2
fndust?i:? 7 - 5465 44550 71.8 71.9 71.8  25.6  25.6 25.6 1.5 1.8 .80 12.3 0 12.3 2.3
Industrie? 9 6.3 70.¢ 1.1 4.5 2.5 2.3 39.2 23.2

Industyiai

industrial

© - Industrial

I. Power Copn.**

12
12

16
16
16

5645 44930 69.7 169.3 115.8 3.1

5660 -44¢45 0.1 - 2.5 1.3 0.1 1.3 0.6 ---  C.]

Industriel 5660 44340 1.1 3.5 2.2 0.2 2.1 1.0 --- 0.1 ¢ 0.1 0.6

S.E. Utilityt 12 5652 44311 137.1 137.1 137.1 23.0 23.0 -23.0 0.5 0.9 0.2 361 36.1 - 36.1
Industrial 16 €084 64969  -o=  —-e —ec 1.3 1.3 1.3 mem' mee e eeeceeoee
Industrial 16 6083 44568  --=  --oe  <e= 5.1 5.1 5.1 === cco e e eemoaen

0.1
0.2
0.5



TABLE 19

OF AIR POLLUTANT EMISSIONS FROM POIHT SOURCES BY SEASC: FOR PITTSIURGH STUDY ARCA, 1967

SUMMARY & (TCNS/DAY)'
(Continued) .

a:f-*—n——’ S0x PART . T« NOx e
Source Caincory Grid HC VC S M- A s " A s ¥ A s Y A s WA
Airport 19 5662 44825 -4  --=  --- 1.3 1.3 1.3 18.6 18.6 18.6 1.8 1.8 1.8 4.2 4.2 4.2
Industrial 20 5706 s 222 2.2 2.2 0.3 03 03 0.0 04 0.0, 0.6 06 0.6 e oo o
Industrial 27 5782 44328 €.2 8.2 8.2 151 150 150 o= ——- o 21 2.0 21 0.0 0.1 0.1
zédqstriqi 27 5780 4a834  25.2 25.2 25.2 3.3 3.3 3.3 e ce ememm e me den e e
Industrial 23 5e12 44806 1.9 1.9 1.9 0.9 0.2 0.5 01 01 01 05 05 0.5  em- . -en eoe
Industrial 20 5898 44523 == —em e 1.2 1.2 1.2 eem e e oeme i aer i e e
Industrial 29 5832 44812 15 1.9 1.7 02 03 03 01 01 01 04 05 0.4 - e -
S.E. Giility* 32 6023 44675 38.8  38.8  38.8 130.5 120.5 130.5 0.3 0.3 0.3 10.2 0.2 10.2 0. 2.1 0.1
S.E. Ubility® 32 6023 44878 44.0 44.0 44.0 20.7 20.7- 207 0.3 .3 0.3 11.6 11.6 1.6 0.1 1.1 0.1
s. E. Unility® 32 6043 44087 92.9 92.9 92.9 19.2 19.2 19.2 0.6 0.6 0.6 24.5 24.5 245 0.2 .2 0.2
s,{ﬁf Utility* 32 6043 44837 5.9 5.9 5.9 26.5 24.5 24.5 --=  --x === 1.6 1.6 1.6 e cem -o-
Industrial 336300 26850 . 0.7 1.1 0.9 0.4 0.7 0.5 o= e == 0.2 0.3 0.2  -ee e -
S.E. Utility* 37 5813 44792 57.4 57.4 57.4 9.7 9.7 9.7 0.4 0.4 0.4 151 151 151 0.2 9.2 0.2
I. Power Gen.®* 37 5240 44764 1.0 1713 01 02 00 - G0 —- 03 05 04 —-m e -e



SURMARY OF AIR

TAGLE 19

POLLUTANT EMISSIONS FROM POINT SQURCES BY SEASCH FOR PITTS3URGH STUDY AREA, 1967 (TOMS/DAY)
(Continued)
| 50, PART o - 10y HC
Source catégery Grid HC  v¢ S WA Y A 5 WA 5 Y A s WA
I. Power Gen.** 37 5920 44778 . 0.8 0.8 © 0.8 2 2.0 2.0  mme  sem eem 0.2 0.2 0.2 eem em aee
Industrial 38 5380 4476% --- --- -—-- 3. 3.1 3:1 - --- - - - --- - ——— e--
Industrial 3B 5862 44790  ---  =e- === 1 1.2 1.2 eem e e e et e e e s
Incinerstion 38 5363 44790 0.4 0.4 - 0.4 1 18 1.8 0.2 0.2 0.2 04 04 0.4 01 0.1 0.1
Industrial 385866 44793 2.1 21 23 0 0.3 0.3 0.1 0.1 9.1 0.5 0.5 0.5 eom  —oe ae-
_1; Power Gen.t* 38 5896 ﬂ4?7} 1.7 5.3 3.4 0 0.8 0.5 01 02 ©1 04 1.3 .09 - --- 0.1 =---
Industrial 33 se61 44758 2.0 2.4 2.2 O 0.4 0.3 0.1 0.1 ©.1 0.5 0.6 0.5 e . o-e= o=
Industrial 38 5870 44500 2.9 2.9 2.2 0 0.4 0.4 0.1 ¢.1 _C.1 0.7 0.7 0.7  eee  —me -
Institutional 38 5898 44770 0.4 28 1.8 0 0.4 0.3 0.3 3.8 1.1 --- 0.3 0.2 0.1 0.4 0.2
I. Power Gen.** "33 5361 44783 1.1 1.9 1.4 0. 0.2 0.2 -—= 8.1 - === 0.3 0.5 0.4  --e  =em ---
I. Power Gon™* 38 5386 44753 24.4  24.4 24.0 14.2 14.2 14.0 0.2 0.2 0.2 6.1 61 6.0 01 0.1 0.1
I. Pover Gen.¥% 38 5360 44787 2.8 2.8 2.7 1 1.0 0 eee eem—ee 07 0.7 0.7 mem mem e
Industrial 39 5943 44755 41.2 2.0 1.5 0 0.2 0.2 --—- 2.1 .1 0.3 0.5 0.4  com  eee aa-
CInstitutional 42 5753 44706 z.j 3.5 2.7 0 0.5 0.4 1.3 2.2 1.7 0.2 0.4 0.3 0.3



TASLE 19

SUIATY OF AIR POLLUTANT EMISSIONS FROM POINT SOURCES BY SEASGM FOR PITTSUURGH STuhY AREA, 1967 (TONS/DAY)
' o (Continued) - _

SOX

PART

€o

Source Categary Grid HC  VC S W A s u A s z A S WA s WA
Industrial 46 331 44737 90.6  90.6 90.6 11.7 1.7 1.7 -o- e oencen o ceeon el oo
Industrial 46 5696 44725 1.4 1.6 1.4 0.2 0.2 0.2 04 0.0 0.1 0.4 0.4 0.8 eee e e
1. Power Gen.™* 44 235 44745 3.3 3.3° 3.3 1.0 1.0 - 1.0 -== - = 6.8 0.3 0.8 -o- oo ee-
Industrial 45 5903 44720 === === === 1.8 1.8 1.8  eox  —en mem eem e eem e aen eee
Industrial 46 5970 44717 === === eee 3.2 3.2 3.2 eme ee cee e mie e ece e aeo
Industrial 46 5951 44731 fem emm cme 2.2 2.2 2.2 em= mem eemeeeeeeeee e aon aee
Industrin] 46 5972 44722 === . eee cmm 204 2.6 2.8 ee e emeece oo eee el ol
Industrial 46 5970 44717 0.3 0.3 0.3 20.6 20.6 20.6 ==  -== o= 1.2 1.2 1.2 eee eee -u-
Industrial 45 5651 44732 0.5 0.5 0.5 1.3 1.3 1.3 eee  ce ce= 1.8 1.8 1.8 cem e -
I. Powcr Gen 46 5930 44725 16.4 6.4 16.4 9.7 9.7 9.7 1.0 1.0 1.0 4.0 4.0 4.0 ---  eem -e-

Industrial

44793

.9 26.9 26.

Industrial 47 6010 44721 2.8 3.4. 3.1 0.4 0.5 0.5 0.1 0.1 0.1 0.7 0.9 0.8 eem  -a-
Airport 54 5910 44654 == === --—= 0.1 0.1 0.1 21.1 21,1 2.7, 1.0 1.0 1.0 3.9 3.9
Industrial 65 5034 44690  emm  cee eem 3.5 3.5 3.5 eceemaee e e e e



TABLE 19 -

OF AIR POLLUTANT EMISSIONS FROM POINT SOURCES BY SEASON FOR PITTSHURGH

v

Steam Electric Utility !

"7 Indusirial Peower Generation

SUMHARY STLOY AREA, 1967 (TONS/DAY)
: (Continuad)
| SO, PART ce yox | HC

Source Category Grid  iC ve . S i A S AA S - W A S W A S 4 /A
Institutional 57 5755 44645 E 1.7 2 3.0 2. 0.7 1.1 0.9 1.1 1.3 3 0.2 0.3 0.2 6.2 0.4 0.3
Indysirial 61 5955 44018 352.2 1352.2 352 450 450 4501 cem eee e oo e e
I. Power Ge 7 8954 44620 § 6.5 ' 6.5 6.5 1.9 1.9 1.9 - o —eo 17 17 16 mem e eee
industrial €3 6170 44C50 5 4.0 6.3 5. 2.5 3.9 . 3.2 0.2 €2 0.2 14 23 17 01 0.1°0.1
I. Power Gen.** €4 6440 44650 | ---  22.5 13, ce- 101 47 —e= 1.1 0.5 —e- 7.4 3.4 -=— 0.4 0.2
Ingustrial €4 6350 44650 ' 0.4 | 0.6 0. 1.7 1.6 1.3 eee e eee 01 0.2 0.2 emm mme e-
Industrial €4 €380 44610 1.4 2.1 1.7 0.5 0.5 0.5 0.0 00 0.F 0.3 0.5 0.8 eem e em-
Industrial G4 6390 44632 3.2 ; 4.9 4. 2.9 4.4 3.6 0.2 C4 0.3 1.5 2.4 1.9 01 9.0 0.1
S. B Uniliny” 65 6620 44705 = 60.1 ; 60.1  60. 18.0 18.0 18.0 0.4 0.4 C.4 15.2 15.2 15.2 0.2 0.2 0.2
S. E. Usility* 67 5920 44561 178.0 i178.0 178.0 62.4 62.4 62.4 1.2 1.2 1.2 46.8 46.8 46.8 0.5 0.5 0.5
S. E. Uuility* 71 5877 44523 30.5 30.5  30. 49.0 49.0° 49.0 1.2 1.2 1.2 48.6 48.6 48.6 0.5 (.5 0.5
Institutional 71 5852 44562 ; 1.2 ' 3.0 2. 0.1 0.3 0.2 08 1.9 1.5 0.1 0.3 0.2 0.2 (.4 0.3
Industrial 715720 44560 . 1.1 - 1.1 1 0.7 0.7 07 - - --- 03 0.3 0.3 --- SR
Industrial 72 5550 44450 1 12.6 § 19.4 15.8 2.3 3.5 2.9 0.5 0.7 0.5 3.2 4.9 40 0.2 (.2 0.2
JIndustrial 72 5945 44403 27.8 é 28.5 28, 6.5 6.9 6.7 0.0 0.2 0.1 1.0 1.1 11 --- G104
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ABLYE 200 3UMMARY OF AIR POLLUTANT EMISSIONS FROM ALL SOURCES BY SEASON FOR PI1TTSBURCGH STUDY AREA, (TONS/DAY)

LAND S0 PART. co N0 HC
AREA X S . N
RID - (sq.mi) S W A W A s W A 3 S 1 A
i 38.60 0.2 0.5 0.4 © 0.5 0.7 0.6 10.9 10. 10.7 0.6 0.6 0. 0.9 - 0.9 0.9
2 38.60  12.7 32.3 26.2 4.3 8.5 6.4 46.7 4S.j 45.7 5.7 8.5 3. 4.3 1.4 4.5
3 38.60  14.8 5.7 19.0 4.5 7.1 5.8 26.5 25. 26.2 5.3 7;4 6. 2.6 2.7 . 2.6
L4 38.60  24.3 37.5 30.5 6.1 9.6 7.8 6.2 7. 6.7 6.8 10.3 8. 0.9 1.2 1.1
5 38,60 59.5 229.3  138.5 15.0 33.3  23.5 47.4 52. 49.9 16.1 52.2 32. 5.0 7.1 6.0
6 38.60 49,1 73.0 62.7 13.4 21.8 17.4 43.7 44. 47.2 13.8 20.5 17. 4.6 5.3 5.0
7 38.60  .72.0 73.1 72.5 26.3 26.9  26.6 17.7 16. 17.3 11.9 12.1 12. 2.0 2.0 2.1
s 38.060 0.1 1.0 0.5 0.4 0.9 0.6 7.8 7. 7.7 0.5 0.6 0. 0.7 0.8 0.7
9 9.65  94.2 - 209.3  147.7 54.8  108.5 79.7 23.8 - 27. 25.8 17.1 50.9 32. 2.8 4.6 3.0
10 $.65  24.3 38.3 30.9 6.2 10.1 8.1 7.9 10. 8.5 7.0 10.4 8. 1.1 1.: 1.2
11 9.65 0.5 2.5 1.3 0.8 ._z.i 1.4 16.1 15. 16.0 1.2 1.6 1. 1.6 1.7 1.7
124 9.65 138.5 1452 - 141.6 23.8 28.0 25.7 8.9 9. 9.2 36.6 38.2 37 1.2 1.5 1.3
15 38.60 0.6 0.8 0.7 1.5 1.6 1.6. 35.1 31. 35.7 2.2 2.2 2. 3.3 3.) 3.1
14 38.069 1.5 1.6 1.4 3.2 3.2 3.2 80.6 72. 77.3 4.6 4.6 4. 7.3 6.5 7.1
15 38.69 0.3 0.9 0.8 0.6 0.7 0.6 46.7 42 44.8 2.8 2.8 2. 4.2 3.9 4.1
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SurroRY OF 412 POLLUTANT FMISSIONS FROM ALL SOURCES BY SEASON FOR  VTFSES: 00 STUD. Apia, (TONS/DAY)
PART. co ' . NO

A .. 8 . ¥ A ” s i A 5 W A S

18.4-  19.5 26.2 23.4 . 42.9 44,3 43.9 6.5 9.7 . 8.3 4.

0.2 0.3 0.4 0.3 5.3 4.9 5.1 0.3 0.3 0.3 0
0.1 0.1 0.2 0.2 2.3 2.1 2.2 0.2 0.2 0.2 0
3.9 5.9 19 4.4 47.0  a4.8 16.1 5.0 6.1 5.5 7
2.7 1.2 1.2 1.2 15.2 11.9 12.7 1.7 1.1 1.5 1.
1.6 1.1 1.5 1.3 9.4 8.3 9.2 1.3 1 1.5 1
0.5 1.0 1.1 1.1 21.7 19,6 20.9 a0 16 0.5 2.
0.8 0.9 1.1 1.0 15.0 16.4 17.4 1.4 1.5 1.4 1
0.9 1.5 1.0 1.0 14.1 12.8 13.5 1.2 1.4 1.3 1
0.9 1.5 1.6 1.6 30.5 27.5 29.3 2.1 2.2 2.2 2
1.6 1.5 1.4 0.7 10.1 9.4 9.8 1.5 1.8 1.6 1
35.3 20.4 21.1 20.7 16.4 15.3. 16.0 3.8 4.8 4.2 1.
3.2 2.7 3.1 2.9 32.1 29.3 31.0 3.0 19 4.3 3
4.2 4.4 5.3 4.8 42.7 39.1 41.3 3.7 4.8 4.3 4
1.7 1.8 2.4 2.1 34.0 31.2 33.0 2.5 3.1 2.8 3

o
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° o

(92 ]



TABLE 20, SuUMUARY OF AR POLLUTANT EMHSSIONS FROM OALL SCURCES BY SEASON FOR DUTPSRilil STUDY ARDN, (TONS/DAY)

S - . PART, co : NO
5 ; A s W A " s W \ 5 , A s
185.7  187.¢ 186.6 - 199.5 200.3 199.9 = 78.9 71.6 72.0 §3.7 . 546 - 54.2- 7.8
38.0 63.1 49.9 10.6 18.8 i4.4 31.2 34.1 32.7 11.9 18.1 14.9 3.#
0.5 0.8 0.4 0.4 0.8 0.6 10.1 9.5 9.9 0.6 0.6 0.6 oés
.2 0.5 0.4 0.7 0.5 0.7 - 11.8  10.s  11.4 0.8 11 0.9 1.?
0.6 1.4 1.0 1.4 1.9 1.6 19.2 17.7 18.7 1.5 2.1 BE: 1.9
60.8 63.1 61.9  15.4. 16.8 16.0 66.7 , 61.0 64.5 20.0 21.8 20.9 6.4
a0.2 4903 44.3 29.0  31.1 29.8  114.4  105.5  111.1 16.6 19.4  17.9 13.4
5.0 ' 8.5 6.6 4.7 6.2 5.4 79.1 72.2 76.4 6.2 8.2 7.2 7 7
1.3 2.1 1.7 2.2 2.5 2.3 43.7 - 39.6 42.1 3.0 5.4 3.2 4
0.3 0.2 0.2 0.4 0.5 0.5 6.4 5.8 6.2 0.5 0.6 0.6 0
4.5 7.3 4.9 2.0 3.0 2.5 28.2 30.0  27.8 2.6 3.6 3.1 2
1.5 3.3 2.4 2.7 3.8 3.2 60.3 55.1 58.3 3.9 5.4 4.7 5
97.5 98.8 98Ji o166 17.2 16.8 80.2 72.5 77.1 6.4 7.1 6.8 7.
5.4+ 5.8 4.6 7.3 8.6 7.3 52.0 47.7 50.4 4.3 5.8 5.1 5
19.2 20,6 - 19,9 65.6  69.4 69.0 42.2 38.7 40.8 10.3 11.3 10.7 4. 3.
.6 109.0 98.9  105.0 1.5 11.3 10.9 0. .3

. 13.6 21.2 19.
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. T Y 0F AIR POLLUTANT EMISSIONS FRCM ALL SOURCES BY SEASON IOR I:iFsaU i S1ULY ARDY, (TONS/DAY)
:
| LAND 50 PART. co NO_ e
AREA ; | L X ,
GRI  (sq.mi) S A S W A s 'S w A s o A
61 154.40  Zi.1 72.4 46.6 10. 29.1 19.2 45.7 47.7 46. 0.7 21.7 15. 4.5 5.6 5.0
65 154.40 0.2 62.7 61.2 18. 19.6 18.9 6.5 7.2 6.6 1506 15.9 15. o.7§ 0.9 0.8
66 38.60 0.1 0.: 0.2 0. 0.3 0.2 3.6 3.3 3. 0.2 0.2 0. o.i& 0.3 0.3
67 38.60 175.5  179.6  179.2 63 64.5 64.2 29.3 27.3 25 48.5. 18.¢8 48. 3'0%. 3.0 5.0
63 38.60 0.4 1.5 0.9 0. 1.4 0.9 9.2 8.5 8 0.6 0.8 0. 0.7 0.9 0.7
¢o 35.560 0.4 0.4 0.3 0. 0.5 0.4 7.4 6.9 7. 0.5 0.4 0. 0.6 0.7 0.7
70 154,40 . 82.8 - 137.8 - 108.9 23. 1.2 31,8 105.6 1o}l3 107 26.0 38.0 31. 110.7 12.4 11.6
71 154.40.  34.3 75.4 64.6 38. 65.0 61.8 92.2 90.6 2 50.1° 62.7 50 9.1 9.8 9.5
e 38.606  204.1  308.2  253.4 50. 79.4 64.0 65.6 76.0 70. 48.3 73.2 60. 8.5 11.6 10.0
73 38.60 0.4 1.1 0.7 0. 1.3 1.1 22.6 20.5 21. 1.3 1.2 1. 4.8 1.4 4.6
7 154 .40 1.5 9.9 5.0 5. 7.9 5.6 93.8 58.5 92 5.3 5.0 5. 8.4 3.4 8.5
75 154.46 0.9 3.5 2.2 2. 3.7 5.0 58.4  54.0 5. 5.2 3.4 3. 5.2 5.0 5.1
76 154.40 0.1 1.5 0.8 0. 1.3 0.8 8.4 5.5 S. .5 0.7 0. 0.7 0.8 0.8
7 38.60 0.1 0.1 0.1 0. 0.2 0.1 2.3 2.1 2. 0.2 0.1 0. 0.2 0.1 0.2
78 38.60  40.8 64.4  °52.0 10. 17.2 13.4 13.5 16.1 14, 19.9 16.2 13. 1.9 2.0 2.2
79 38.60 0.0 0.1 0.0 0. 0.1 0.1 0.5 0.5 0. 0.1 0.1 0. 0.0 0.1 0.0
50 154.40 0.1 1.0 0.5 0. 0.8 0.5 5.2 5.2 5. 0.3 0.4 0. 0.5 0.5 0.5
81 154.40 0.3 3.5 1.8 0. 2.6 1.5 14.8 15.3 15, 0.8 1.2 1. 1.4 1.0
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