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PREFACE

This report, which presents the emission inventory for the Sioux
Falls, South Dakota Area, is another in a series of surveys outlining
the sources and emissions of air pollutants for major metropolitan
areas in the country. These surveys, conducted by the National Inven-
tory of Air Pollutant Emissions and Control Branch of the Air Pollution
Control Office, provide estimates of the present levels of air pollutant
emissions and status of their control. The pollutants which include
sulfur oxides, particulates, carbon monoxide, hydrocarbons and nitrogen
oxides, are delineated with respect to source type, season of the year
and geographical distribution within the area. The general procedure
for the surveys is based upon the rapid survey technique for estimating

air pollutant emissions.1

These reports are intended to serve as aids
in the proposing of boundaries of Air Quality Control Regions, as directed

by the Air Quality Act of 1967.
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INTRODUCTION

This report is a summary of the Sioux Falls, South Dakota air
pollutant emission inventory conducted in June 1970. Since all
inventories are based upon a calendar year, the data and emission
estimates presented are representative of 1969 and should be considered
as indicating the conditions as existed during that year.

The Study Area, which was chosen on the basis of the distribution
of population and air pollution sources, consists of six counties
surrounding Sioux Falls. This area covers approximately 5,560 square
miles and had a 1969 population of 149,000.

The grid coordinate system was used to show the geographical
distribution of emissions within counties. The Study Area was
subdivided into 18 grid zones ranging in size from 25 square kilometers
in the heavily populated and industrialized areas to 1,600 square
kilometers in the rural areas.

All sources of emissions were classified into five categories--
transportation, stationary fuel combustion, solid-waste disposal,
industrial processes and evaporative losses. Each of these source
categories was divided into two subgroups--point sources and area
sources. Facilities, which emit large quantities of air pollutants,
were considered individually as point sources, while the many remaining
contributors such as motor vehicles, residential and commercial fuel
users, small industries and on-site refuse burning equipment, were
considered collectively as area sources. For this report, five individual
sources, which have emissions greater than 0.5 tons per average annual
day for any pollutant, were classified as point sources.

Emissions were estimated by using various indicators such as fuel
consumption, refuse burning rates, vehicle-miles, production data,

and control efficiencies and emission factors relating these indicators



to emission rates.? These factors represent average emission rates
for a particular source category. Since individual sources have
inherent differences that cannot always be taken into consideration,
discrepancies between the actual and estimated emissions are more
likely in individual sources than in the total emissions for a source
category.

As in all emission surveys, the data presented are estimates and
should not be interpreted as absolute values. The estimates are, in
some cases, partial totals due to the lack of emission factors and
production or consumption data. Despite these limitations, these
estimates are of sufficient accuracy and validity to define the

extent and distribution of air pollutant emissions in the Study Area.



SUMMARY

The annual emissions as estimated by the Sioux Falls, South Dakota

Area Air Pollutant Emission Inventory are:

Sulfur Oxides 3,700 tomns
Particulates 4,800 tons
Carbon Monoxide 97,200 tons
Hydrocarbons 20,700 tons
Nitrogen Oxides 10,100 tonms

The following is a brief description of the air pollutant emissions

as presented in Table 1 and Table 2.

Sul fur Oxides:

Particulates:

Carbon Monoxide:

The largest portion of the sulfur oxides emitted
came from the two steam-electric plants located in
the Study Area. Together these plants accounted
for 62 percent of total sulfur oxides. The com-
bustion of fossil fuels by other stationary sources
accounted for 20 percént of the sulfur oxides emit-
ted. There was 16 percent origination from motor

vehicles, and 1 percent from refuse disposal.

The majority of the particulate emissions, 52 per-
cent, came from the combustion of coal at the two
power plants in the Study Area. The next largest
source of particulates, 24 percent, came from trans-
portation. Open burning of refuse accounted for

16 percent of the particulate, and other stationary'

combustion sources for 7 percent.

In most metropolitan areas the largest source of
carbon monoxide emissions is from.automobiles and
other vehicles. This is also true in the Sioux
Falls area as motor vehicles contributed 90 percent

of the carbon monoxide emitted annually.



TABLE 1 SUMMARY OF AIR POLLUTANT EMISSIONS IN SIOUX FALLS STUDY AREA, 1969

(Tons/Year)
Sulfur Partic- Carbon Hydro- Nitrogen
Source Category Oxides ulates Monoxide carbons Oxides
Transportation
Motor Vehicles 480 820 87,600 7,200 5,650
Other 100 360 400 400 630
Subtotal 580 1,180 88,000 7,600 6,280
Stationary Fuel
Combustion
Industry 440 180 4 230
Steam-Electric 2,280 2,500 6 780
Residential 290 140 19 27 500
Commercial and
Institutional 30 40 2 2 190
Subtotal 3,040 2,860 30 40 1,700
Refuse Disposal
Incineration 0 0 0 0 0
Open Burning 50 770 9,100 8,000 2,100
Subtotal 50 770 9,100 8,000 2,100
Industrial Processes 0 0 0 0 0
Evaporative Losses 5,160
GRAND TOTAL 3,680 4,800 97,100 20,800 10,100

All values have been rounded.
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TABLE 1A SUMMARY OF AIR POLLUTANT EMISSIONS IN STOUX FALLS STUDY AREA, 1969

(1000 kg/year)

_ Sulfur Partic- Carbon Hydro- Nitrogen
Source Category Oxides ulates Monoxide carbons Oxides
Transportation

Motor Vehicles 430 730 78,800 6,400 5,100

Other 91 320 380 360 560

Subtotal 520 1,050 79,180 6,760 5,660
Stationary Fuel
Combustion

Industrial 390 160 4 2 210

Steam-Electric 2,000 2,290 5 5 700

Residential 260 120 17 24 450

Commercial and

Institutional 26 31 2 2 170

Subtotal 2,700 2,600 30 34 1,530
Refuse Disposal

Incineration 0 0 0 0 0

Open Burning 40 690 8,190 7,100 1,900

Subtotal 40 690 8,190 7,100 1,900
Industrial Processes 0 0 0 0 0
Evaporative Losses 4,600
GRAND TOTAL 3,260 4,340 87,400 18,500 9,100

All values have been rounded



TABLE 2

PERCENTAGE CONTRIBUTION OF EACH SOURCE CATEGORY TO

TOTAL EMISSIONS IN THE SIOUX FALLS STUDY AREA

Sulfur Partic- Carbon Hydro- Nitrogen

Source Category Oxides ulates Monoxide carbons Oxides
Transportation

Motor Vehicles 13.0 17.0 90.1 34.6 56.0

Other 2.8 7.5 0.5 2.0 6.3

Subtotal 15.8 24,5 90.6 36.6 62.3
Stationary Fuel
Combustion

Industry 12,1 3.7 2.3

Steam-Electric 62.2 52.3 7.8

Residential 7.9 2.8 0.0 5.0

Commercial and

Institutional 0.8 0.7 .0 1.9

Subtotal 83.0 59.5 17.0
Refuse Disposal

Incineration 0.0 0.0 0.0 0. 0.0

Open Burning 1.2 16.0 9.4 38.4 20.7

Subtotal 1.2 16.0 9.4 38.4 20.7
Process Losses 0.0 0.0 0.0 0.0 0.0
Evaporative Losses -- -= -- 24.9 --
TOTAL 100 100 100 100 100
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Hydrocarbons:

Nitrogen Oxides:

The only other significant source of carbon monox-
ide was from the inefficient combustion of refuse
at open burning dumps. This category accounted

for about 9 percent of the total emissions.

Exhaust gases from motor vehicles are a primary
area type source of hydrocarbon emissions, account-
ing for over 34 percent of the total. Evaporative
losses from motor vehicles which include losses
from the gas tank, carburetor, and engine crank-
case accounted for about 25 percent of total
hydrocarbon emissions. Other smaller evaporative
loss sources are from gasoline storage and hand-
ling, industrial solvent usage, dry cleaning plants,
and miscellaneous solvent usage. Other sources
included the open burning of solid waste, which
accounted for 38 percent of total emissions, rail-
road and aircraft operations, and stationary fuel

combustion.

The largest source of nitrogen oxides were the road
vehicles, amounting to 56 percent of the total. The
combustion of coal, o0il, and gas at stationary sources

accounted for 17 percent of total emissions.

The second largest source of nitrogen oxides was
the open burning refuse disposal in the Study Area,

which contributed 21 percent of the total.



DESCRIPTION OF STUDY AREA

The Study Area for the emission survey of the Sioux Falls, South
Dakota Area consists of six counties--Lincoln, McCook, Minnehaha, and
Turner Counties all in South Dakota, plus Rock County in Minnesota, and
Lyon County in Iowa. The six county area is located in the southeastern
part of South Dakota and extends into the other two states.

Figure 1 is an outline map of the Sioux Falls Study Area. The Study
Area occupies 5,560 square miles and contained an estimated 1970 popu-
lation of 149,0003. The city of Sioux Falls has gained approximately
10 percent in population during the last 10 year period, whereas the
surrounding rural areas are declining in population at about the same
rate. The preliminary population figure for Sioux Falls for 1970 is
72,500,

TOPOGRAPHY

The Sioux Falls Study Area is located in the north central prairie
area of the United States, and is centralized about the city of Sioux
Falls, South Dakota, which is in the southeastern corner of that state.
The Big Sioux River and its tributaries run directly through the center
of the Study Area. The land is generally flat with minor hills of ero-
sion offering some relief. The elevations above sea level are between
1,400 and 1,500 feet. There are no local geographic features to in-

fluence the winds. The Big Sioux River flows south to the Missouri.%

CLIMATOLOGY

Sioux Falls has a moderate climate, but is characterized by extremely
cold winters and quite warm summers. Prevailing strong summer winds are
from the south. The prevailing winds in winter are normally out of the
northwest averaging around 10 mph. In general, the climatological and

topographical conditions in the Sioux Falls Study Area are pot conducive
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Figure 1, Map of the Sioux Falls Study Area
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TABLE 3 AREA AND POPULATION CHARACTERISTICS FOR SIOUX FALLS

STUDY AREA
Land Area Population Population
Political Jurisdiction (Sq. Mi.) 1960 1970 Density (1970)
Minnehaha County, South Dakota 813 86,575 95,271 117
Lincoln County, South Dakota 576 12,371 11,445 20
McCook County, South Dakota 575 8,268 7,130 12
Turner County, South Dakota 612 11,157 9,696 16
South Dakota Subtotal 2,576 118,733 123,542 48
Rock County, Minnesota 485 11,864 11,101 23
Lyon County, Iowa 588 14,468 14,000 24
GRAND TOTAL 3,649 144,705 148,643 41

Source: 1960 Census, 1970 Preliminary Census
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for the accumulation of large concentrations of pollutants. The strongest
inversions usually occur on cold nights under clear skies, and pollutants

tend to accumulate under these conditions.4

MAJOR INDUSTRIAL FACTORS

There are no major manufacturing establishments in the Study Area.
Most of the industry is located in Sioux Falls and outlying Minnehaha
County. Of the tabulated point source emitters (Table 4) there are only
five that are of importance. These are one meat packing plant, the two
utility power plants, the Sioux Falls Foss Airport, and the Sioux Falls
open burning city dump. The latter is a major source of carbon monoxide
and hydrocarbons, and is an odor source. There is also one untabulated
rendering plant that is a source of noxious odors that are offensive to
the community. Minor point sources of emissions scattered over the Study
Area include several local open burning refuse dumps, and various grain

handling and mixing operations.d
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TABLE 4 SELECTED MANUFACTURING ESTABLISHMENTS IN THE SIOUX FALLS STUDY AREA, 1969

Grain Feed Grain Meat Rendering Metal Fiber Misc. Total
Jurisdiction Mixing Elevators Packing Mfg. Glass
Minnehaha Co., S. D. 11 4 2 2 2 1 3 25
Lincoln Co., S. D. 0 6 0 0 0 0 0 6
McCook Co., S. D. 5 4 0 0 0 0 0 9
Turner Co., S. D. 2 4 0 0 0 0 0 6
Rock Co., S. D. 1 16 0 0 3 0 4 21
Lyon Co., Iowa 0 10 0 0 0 0 2 12

Source: Personal communications with local agencies

12



GRID COORDINATE SYSTEM

A grid coordinate system, based on the Universal Transverse Mer-
cator Projection (UTM) was used in the Sioux Falls Study Area to show
the geographical distribution of emissions. A map of this grid system
is presented in Figure 2.

The UTM system was chosen due to its advantages over other stan-
dard grid systems such as the Latitude-Longitude and State Plane Coor-
dinate Systems. The major advantages of this system are that (1) it is
continuous across the country and is not hindered by political subdivi-
sions, (2) the grids are of uniform size throughout the country, (3) it
has world-wide use, and (4) the grids are square in shape--a necessary
feature for use in meteorological dispersion models.

The Universal Transverse Mercator Projection is based upon the
metric system. Each north-south and east-west grid line, as illustrated
in Figure 2, is identified by a coordinate number expressed in meters.
Each point source and grid is identified by the horizontal (HC) and
vertical coordinates (VC) of their geographical center to the nearest
100 meters.

As shown in Figure 2, the Study Area was divided into 18 grids of
four different sizes--25, 100, 400, and 1,600 square kilometers. Grid
zones of different sizes are used to limit the number of grid zones and
yvet allow a satisfactory definition of the geographical gradation of
emissions. The majority of the emissions is usually concentrated in the
populated and industrialized portion of a Study Area. Smaller grids
are placed over these areas in order to reflect abrupt changes in emis-
sions within short distances. The use of grid zones smaller than 25
kilometers is not warranted because of the inherent inaccuracies in the
data. Since only a small percentage of the total emissions occur in
rural areas, larger grid zones are normally used to show the distribution

of emissions in these lightly populated portions of a Study Area.
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EMISSIONS BY CATEGORY

For the purpose of compiling the basic data and emission estimates,
thecair pollutant sources were classified into the following five cate-
gories:

1. Stationary fuel combustion

2. Transportation

3. Solid waste disposal

4, 1Industrial processes

5. Evaporative losses
Each of these categories is considered individually in this section where

data sources are given and methods of calculation discussed.

STATIONARY FUEL COMBUSTION

The stationary fuel combustion category is concerned with any fixed
source which burns fuels for either space heating or process heating.
The four primary sources in this category are industrial facilities,
steam-electric plants, residential housing, and commercial and institu-~
tional establishments. 1In the Sioux Falls area, coal, distillate oil,
residual oil and natural gas were all being used. Table 5 presents a
summary of the fuels consumed in the Study Area, and Table 6 presents
an average chemical analysis of.these fuels. Table 7 is an estimate

of the emissions resulting from the combustion of these fuels.

Steam-Electric Utility

METHODOLOGY: Data on the two power plants in the area were acquired
from the Northern States Power Company.'6 The data included the annual
fuel consumption for 1969, type and efficiency of control equipment, sul-
fur and ash content of the fuel ahd the.type of furnace. The two plants
burn natural gas during warm weather periods; this is a relatively clean
fuel with practically no sulfur to produce sulfur oxides and burns with

negligible particulate.
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TABLE 5 AL LJAL S lrL CONSuMBTIC y IN THE STUDY AREA FOR 1969

FLisg JURIGOITITINAN STRL et c(CTxIC I.CUSTRY CO " ERCIAL <ESTueATIAL TOTAL
AND INSTITUTIONAL

COAL FINNEHADA 26476 14364 De Ce 27910,
(TONS/YEAR) LINCAL:, Te Oe De Ce Oe
[Selaatale Goe Je Oe Coe Qe
TUQ"\'E” -ﬂo Qe 0. CI. OO
RaCK Do Ca Do Qe Oe
LYON De Coe (V1Y Ve Oe
TOTALS 264744 143¢€. Qe Je 27910
DISTILIATE OIL RS G LK SEN Da 77 195, G452 9754
(1000 BBL/YEAR) I S kaTHLN Oe O 380 1754 2134,
MZLONK De Qs t 2BS 1120 1405,
TURNFR Ve Qe v 3320, 16244 19544
PCCK De Coe 376 1540 1916
LY T De 450 2520 2970
TATALS Do 77 2016 18042 20135
RESTDUAL OIL MIMNEHARA 2300, 2123, D Ce 4423,
(1000 BBL/YEAR) | I~COL™ Ve Ce D4 O .
MCCCOK Qe Do Ce Os Qe
TURNER De Ce Qs Ce Ue
POCK De Ue Oe Ue C
LYON Ce Qs Qe Ve Qe
TOTALS 2300, 2143 Oe Oe 6423,
NATURAL GAS YINNEHALA 217133, 1294, 1525, L3362, $1584
(MIL. CU. PT./YEBAR) _1C70Le e Ce 129, SZ23e RPN
’ I iaialiatd Te .. T EICEIN 406
TUAMED Je Je 112 S5ids 630
2OV . ve 121 517 [SE-1-19
SRR AN Yo ve 135 365 TC4 o
TOTALS "33, 124, 215 049C 7T 12239,
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TABLE 6 AVERAGE CHEMICAL ANALYSIS OF FUELS CONSUMED IN THE

STOUX FALLS STUDY AREA, 1969

% by Weight % by Weight

Type Fuel Type Source Ash Content Sulfur Content
Coal Steam-Electric 12.4 3.78
Industrial 12.4 3.78
Domestic-Commercial NU NU
Residual Fuel 0il Steam-~Electric N 2.0
Industrial N 2.0
Domestic-Commercial NU NU
Distillate Fuel 0il Steam-Electric NU NU
Industrial N 0.2
Domestic~Commercial N 0.2

2z
]

Negligible

&

Fuel not used by this type source

Source: Sioux Falls Health Department Records
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TABLE 7 AIR POLLUTANT EMISSIONS FROM THE COMBUSTION OF FUELS IN

STATIONARY SOURCES IN THE SIOUX FALLS STUDY AREA, 1969 (Tons/Year)

Sul fur Partic- Carbon Hydro- Nitrogen

User Category Oxides ulates Monoxide carbons Oxides
Coal

Industrial 100 140 2 0 14

Steam-Electric 1,910 2,500 6 2 264

Residential 0 0 0 0 0

Commercial and

Institutional 0 0 0 0 0

Subtotal 2,010 2,640 10 n 280
Fuel 0il

Industrial 340 25 2 2 79

Steam-Electric 370 11 0 3 120

Residential 290 72 18 27 110

Commercial and

Institutional 29 15 2 2 72

Subtotal 1,030 120 20 30 380
Gas

Industrial 0 11 0 0 140

Steam-Electric 0 15 0 0 400

Residential 1 64 1 0 390

Commercial and

Institutional 0 19 0 0 120

Subtotal n 100 n n 1,050
GRAND TOTAL 3,040 2,860 30 30 1,700

Totals have been rounded

n = negligible
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In the cold weather periods the Lawrence Plant converts to coal
with 12.4 percent average ash content, and a 3.78 percent sulfur con-
tent. The Pathfinder Plant converts to No. 6 residual fuel oil of
about 2 percent sulfur content. This pattern results in practically
zero pollutant emission during much of each year and only modest
amounts of sulfur dioxide and some particulate emission in the winter

months. The fuel usage of the two plants in 1969 was:

Lawrence: Gas 1,008.9 MMCF
Coal 26,474 tons
Pathfinder: Gas 1,024 .4 MMCF

No. 6 0il 54,765  bbls

Air pollutant emissions from fuel combustion at these plants and
all other stationary fuel combustion sources are summarized in Table 7.
The steam-electric plants were the largest sources of sulfur oxides,
particulates and nitrogen oxides in the Study Area. Over 75 percent
of the total sulfur oxides from stationary fuel combustion, 88 percent
of the particulates, and 46 percent of the nitrogen oxides were attri-

buted to these two plants.

Residential

METHODOLOGY: Natural gas and distillate fuel 0il were the primary
fuels used for residential home heating. There were homes heated by
other fuels, but they represent a small percentage of the total. Data
on the amount of natural gas used for domestic heating was supplied by
the Northern Natural Gas Company and compared with the rapid survey
technique of estimating the fuel used for home heating. Distillate oil
consumption data were estimated based on data supplied by local agen-
cles and on the rapid survey technique. Delivery data were not available
from dealers.

RESULTS: Table 8 gives an estimate of the number of homes that
use each type fuel in the Study Area. The percentage 6f the number of
homes that use natural gas is 69 percent of the dwelling units, and

fuel oil is 31 percent. The number burning coal is negligible.
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TABLE 8 ESTIMATE OF DOMESTIC HEATING BY JURISDICTION IN THE SIOUX FALLS

STUDY AREA, 1969

Number of Housing Units

County Coal 0il Gas Total

Minnehaha 0 7,600 20,100 27,700
Lincoln 0 1,300 2,100 3,400
McCook 0 800 1,300 2,100
Turner 0 1,100 1,900 3,000
Rock 0 1,100 2,000 3,100
Lyon 0 1,800 2,200 4,000
Total for Study Area 0 13,700 29,600 43,300
Percent of Total n 31 69 100

n = negligible

20



Emissions resulting from residential fuel combustion are relatively
low for all pollutants. The contribution to total particulate emissions
from stationary fuel combustion by domestic heating was quite small
although the contribution to carbon monoxide was 557, and to hydrocarbons

was 71%.

Commercial-Institutional

METHODOLOGY: Commercial and institutional establishments in the
Study Area used only two of the previously mentioned fuels--distillate
oil and natural gas. Data on the total amounts of these fuels used in
the area as well as the consumption at individual establishments were
supplied by fuel associations, the gas company, and the local agencies.
RESULTS: The estimated emissions for commercial and institutional esta-

blishments are given in Table 7.
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TRANSPORTATION

Three types of transportation sources of air pollution were con-
sidered in this survey--motor vehicles, aircraft, and railroads. Motor
vehicles, which are by far the most significant source in this cate-
gory, are further subdivided according to type of fuel--gasoline or
diesel.

Motor Vehicles

More than 3 million miles were traveled by motor vehicles in 1969
in the Sioux Falls Study Area. In the process, 91.2 million gallons
of gasoline and 5.2 million gallons of diesel fuel were consumed for
highway purposes. Table 9 shows the miles of travel for gasoline and
diesel vehicles for each county in the Study Area.

Vehicle-mile data for essentially all of the roads, by road, in
the South Dakota Counties were supplied by the Research and Planning
Division of the South Dakota Department of Highways. In the non-
South Dakota Counties, vehicle-mile information was not available,
and thus gasoline consumption alone was used to find vehicular emis-
sions.

The contribution to the total motor vehicle pollution by diesel
powered vehicles was determined by assuming that approximately six
percent of the total vehicle miles traveled were by diesel powered
vehicles. This was checked by estimating diesel fuel consumption in
each county. These emissions were apportioned on a grid basis by
assuming they were proportional to gasoline_emissions.

Emissions from motor vehicles are a function of the speed at which
the vehicle travels. Average speeds of 10-20 mph were assumed for
downtown area, 20-30 mph for the residential areas, and 30-45 mph for
the rural areas to calculate vehicle emissions.

From all transportation sources, motor vehicles accounted for 82
percent of the sulfur oxides, 70 percent of the particulates, 99 per-
cent of the carbon monoxide, 94 percent of the hydrocarbons (excluding
evaporation), and 85 percent of the nitrogen oxides. Gasoline powered
motor vehicles contributed a greater percent of all pollutants than
diesel powered motor vehicles, Emissions from transportation sources

are summarized in Table 10.
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TABLE 9 VEHICLE MILES OF TRAVEL FOR MOTOR VEHICLES IN THE

SIOUX FALLS STUDY AREA, 1969 (Vehicle Miles/Day)

Gasoline Diesel

Jurisdiction Vehicle Miles Vehicle Miles Total
Minnehaha Co., S. D. 1,899,110 54,405 1,953,405%
Lincoln Co., S. D. 399,270 11,503 410,773%
McCook Co., S. D. 211,630 6,097 217,727°
Turner Co., S. D. 141,800 4,085 145,885%
Rock Co., Minn. 240,000 6,914 246,914°
Lyon Co., Iowa 280,000 8,067 288,067
GRAND TOTAL 3,171,810 91,071 3,262,771

Sources: a - Reserach and Planning Division, South Dakota Department of Highways
b - Pollution Control Agency, State of Minnesota

¢ - Estimated
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TABLE 10 SUMMARY OF AIR POLLUTANT EMISSIONS IN THE SIOUX FALLS STUDY AREA

FROM TRANSPORTATION SOURCES, 1969 (Tons/Year)

Sulfur Partic- Carbon Hydro- Nitrogen

Source Category Oxides ulates Monoxide carbons Oxides
Motor Vehicles

Gasoline 350 460 87,400 6,720 4,920

Diesel 130 360 200 450 730

Evaporation* 4,860

Subtotal 480 820 87,600 12,030 5,650
Aircraft

Jet 0 74 51 14 45

Piston 0 1 208 41 9

Turboprop 0 4 10 4 7

Subtotal 0 80 271 60 60
Railroads 100 280 150 350 570
Vessels 0 0 0 0 0
GRAND TOTAL 580 1,200 88,000 17,600 6,280

*Evaporation not included in Grand Total.
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Aircraft

Table 11 shows the air traffic activity at the one major airport
in the Study Area. An estimate of the number of flights by engine type
was supplied by the traffic controller at the airport and summarized.

The air pollutant emissions from aircraft include all phases of
operation (taxi, take-off, climb out, approach and landing) that'take
place below the arbitrarily chosen altitude of 3,500 feet. Emissions
at cruise altitude (above 3,500 feet) are not of concern in an emission
inventory. Considering all transportation sources, aircraft accounted

for only a small percentage of the pollutants emitted.

Railroads

Railroad operations (mainly locomotive) consume about 13 million
gallons of diesel fuel per year within the Study Area. This quantity
is about 20 percent of the amount of diesel fuel consumed by motor
vehicles. The majority of this fuel is consumed during switching
operations. Diesel fuel consumption data were supplied by the major

railroads in the Sioux Falls Area.5

Railroad operations contribute about 17.5 percent of the sulfur
oxides and account for substantially less of the emissions of other

pollutants. The estimates are also summarized in Table 10.
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TABLE 11  AIR TRAFFIC ACTIVITY AT THE .
JOE FOSS ATRPORT AT SIOUX FALLS, S. D., 1969 (Flights/Year)

Number of Engines

Type Engine 1 2 3
Jet Conventional 7,300 5,100 0
Fan Jet 0 0 0
Turbo-prop 0 7,300 0
Piston 5,500 0 0
Totals 12,800 12,400 0

a = Flight is defined as a combination of a landing and a takeoff.

Source: FAA Air Traffic Control Office at Joe Foss Airport.
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SOLID WASTE DISPOSAL

Approximately 196,000 tons of refuse was generated by all sources
in the Sioux Falls Study Area during 1969. Table 12 presents a solid waste
balance for the area for that year, showing the methods of disposal and
the quantities disposed by each method. These methods are open dumps,
generally burning, or landfills, and on site (generally residential
backyard) burning. Only in Minnehaha County is there a comparatively
large amount of waste disposed of in a burning municipal dump. In the
rest of the study area only about a third of the refuse was disposed
of in small landfills or public burning dumps. Sioux Falls was insti-
tuting a program in 1970 to increase refuse collections for transporta-
tion to the city dump to reduce on-site burning.

Refuse data for all of the South Dakota counties were supplied by
the South Dakota State Department of Health, Division of Sanitary
Engineering, Solid Wastes Section, from their recent field inspection
and survey. The remaining two counties, one in Iowa, and one in
Minnesota, were estimated on the basis of their rural and semi-rural
populations. By reference to Table 2 it may be noted that the solid
waste disposal practices prevalent in the study area account for 16
percent of the particulate, 9 percent of the carbon monoxide, 38 per-

cent of the hydrocarbons, and 20 percent of the nitrogen oxide pollutants.

Emissions from solid waste disposal are summarized in Table 13 for

the Sioux Falls Study Area.
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TABLE 12 SOLID WASTE DISPOSAL FOR SIOUX FALLS STUDY AREA, 1969

(Public Agency Disposal-all open burning dumps)

Total Tons Collected Tons Tons burned
Jurisdiction Generated of Refuse on site
Minnehaha Co., S. D. 152,000 78,557 73,4432
Lincoln Co., S. D. 9,400 2,740 6,660%
McCook Co., S. D. 5,800 1,295 4,5052
Turner Co., S. D. 8,000 1,770 6,230%
Rock Co., Minn. 9,200 2,700 6,500°
Lyon Co., Iowa 11,500 3,100 8,400b
Total 195,900 90,162 105,738

Sources: a - Personal Communication with Mr. Perry Van Beek, Chief, Solid
Wastes Section, Division of Sanitary Engineering, South Dakota
State Department of Health,

b - Estimated.
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TABLE 13 ATIR POLLUTANT EMISSIONS FROM SOLID-WASTE DISPOSAL
IN THE SIOUX FALLS STUDY AREA
Tons/Year
Sulfur Partic- Carbon Hydro- Nitrogen
Source Category Oxides ulates Monoxide carbons Oxides
Incineration
Municipal 0 0 0 0 0
On-Site n n n n n
Subtotal n n n n n
Open Burning
On-Site 0 52 5,300 6,608 1,600
Dump 50 720 3,800 1,400 500
Subtotal 50 770 9,100 8,000 2,100
GRAND TOTAL 50 770 9,100 8,000 2,100

n = negligible
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INDUSTRIAL PROCESSES

There are no major manufacturing establishments in the Study Area.
Most of the industry is located in Sioux Falls and outlying Minnehaha
County. Of the tabulated point source emitters there are only five
that are of importance. These are one ﬁeat packing plant, the two uti-
lity power plants, the Sioux Falls Foss Airport, and the Sioux Falls
open burning city dump. The latter is a major source of carbon mono-
xide and hydrocarbons, and is an odor source. There is also one untabu-
lated rendering plant that is a source of noxious odors that are offen-
sive to the community. Minor point sources of emissions scattered over
the Study Area include several local open burning dumps, and various
grain handling and mixing operations. The emissions from industrial
processes are sufficiently small such that they are not presented in

a table for this report.
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EVAPORATIVE LOSSES

Three source categories were considered for evaporative logses--
automobiles, gasoline storage and handling, and the consumption of
solvents. The hydrocarbon emissions from all sources by evaporative

losses are shown in Table 14.

Automobiles

Automobile evaporation losses include gas tank and carburetor eva-
poration and engine crankcase blowby. Since 1963, most new automobiles
were equipped with positive crankcase ventilation (PCV) valves that
reduce hydrocarbon emissions from the crankcase by about 90 percent.
Due to a lag time in the automobile replacement rate, it was assumed
that 20 percent of the automobiles were not equipped with PCV valves.

The hydrocarbon emissions from automobiles were calculated from
vehicle-mile data and were apportioned onto grids using the same
methods as for motor vehicles discussed earlier. Evaporative losses
from automobiles accounted for 56 percent of the total hydrocarbon

emissions from evaporative losses in the Study Area.

Gasoline Storage and Handling

There are four major points (excluding evaporation from the motor
vehicle) of hydrocarbon emissions in the storage and handling of gaso-
line. These are:

1. Breathing and filling losses from storage tanks.

2. Filling losses from loading tank conveyances.

3. Filling losses from loading underground storage tanks at

service stations.

4., Spillage and filling losses in filling automobile gas tanks

at service stations.

In this study all gasoline storage and handling evaporation is
included in the "auto'" category in Table 14.
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TABLE 14

HYDROCARBON EMISSIONS FROM EVAPORATIVE LOSSES
IN THE SIOUX FALLS STUDY AREA, 1969

Type of Source

HC Emissions-Tons/Year

Automobiles

Dry Cleaning and
Miscellaneous

TOTAL

4862

296

5158
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Consumption of Solvents

This category included the consumption of solvents at dry cleaning
plants, industrial solvent usage and the miscellaneous use of solvents
by small commercial establishments and domestic units. Organic solvents
emitted from these operations were determined by assuming an emission

rate of 4 1b/capita/year for dry cleaning plants.2
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EMISSIONS BY JURISDICTION

The previous section presented the air pollutant emissions by
source category. In order to show the contribution of each county to
the pollution in the entire Study Area, their emissions are summarized
in Tables 15 through 20.

As can be expected, since power plants play such a big part in the
overall air pollution by sulfur oxides and particulates Minnehaha County
with its power plants seems to be the most significant from this stand-
point.

Because of the higher degree of urbanization than the other counties
and corresponding higher vehicular activity, Minnehaha County also con-
tributes the majority of the carbon monoxide, hydrocarbons, and nitro-

gen oxides.
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TABLE 18

SOURCE CATEGORY

TRANSPORTATION
ROAD VEHICLES
OTHER
SUR=TOTAL

COMRUSTION OF FUFLS
INDUSTRY
STEAV=ELEC
RESIDENTIAL
COMM AND INST.
SUR=TOTAL

REFUSE DISPOSAL
INCINERATION
OPEN BURNING
SUR=TOTAL

PROCESS
EVAP LOSSES

GRAND TOTAL

SUMMARY OF AIR POLLUTANT EMISSIONS
COUNTY

IN  MINNEHAHA
TONS/YEAR

SOX

285,
66
352

4420
2277
151
3,
2875

39
39,

Oe

3267

PART

492
263
755

1774
2521
79
15
2793,

O
£65 .
665,

Je

Gllu,

(9¢)

57983,
371,
582544

7010,

e

65347,

35

HC

4626
256
4912

13804

NOX

3378,
431
3810

232
78Ce
308
95
1417

Qe
1533,
1533,

Qe

6762



TABLE 16 SUMYARY GF AIR PGLLUTANT EMISSIONS

IN o LINgoL: COUNTY
TONS/YFAR

SOURCE CATFLORY SOX PART Co HC NOX
TRANSPCRTATION

ROAD VEHICLES £7e il3s 9305, 797 711l

OTHFR S 21l 12 e 4b4 .

SUR=TQOTAL 684 125, 3317 526 755
CoMRUSTI™  7F FUFLS

IMDUST <Y De Js Qe Qe Qe

STEAVeE(LFC Do Qe Do Je Do

RESINENT AL 27 11le ie 2e 40

COt ™ AND 158T. e “e Ce Ue 2le

SUR=TOTAL 33 16 2e 3. 62
REFUSF "i1s8Pnsag

VO ERATIAN T Qe e Qe Oe

OPE® PURINING ls 25 449, 657, 114,

SUR=TCTAL le 25 449, 457 ll4e
PRQCFSS De Coe Qe Ve O
FVAP L 0S8SFS 6§35,
GRANMD TOTAL 102 167 9769, 1620 933,
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[ <
~ TABLE 17 SUMMNARY OF AP DOLLUTAST E¥ISSIOMS
: IN  vCCroK COUNTY
TONS/YEAR
SOURCE CATEGORY o SCX PART co HC NOX
TRAKNSPORTATION

ROAD VEHYICLES 3le 544 4935, 4224 377,
OTHER 3 10, Se 13 22

SUR=TOTAL : 25, 654 4941, 36 399G,

COMBUSTION OF FUELS

INDUSTRY Ne Os Ne Ge Do
STEAV=ELEC Oe Oe Ce Ce Qo
RESIDENTIAL 17 Te le le 26
COMM AND TNST. Lo 2e Te Oe lase
SU/R=TOTAL 21 10 le le 40

REFUSE DISPOSAL

INCINERATION O Oe Te Ce Os
OPEN RURNING Oe I V- 280, 30Ca Tae
SUR=TOTAL Ose 12 280 200 Tae
NAOCESS . e Ose Je ve Oe
FVAP LOSSES 320
GRAND TOTAL Fag 8% 5223, 1078 : 514e
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TABLE 18 SUVMARY OF AIR PCLLUTANT EVMISSICHS

In TURNER Cou. Ty
TONS/YEAR

SOURCE CATFGORY S0x PAKT cO =C NOX
TRAMSPQRTATION

ROAD VEHICL*S 2l 36 3305, 283 252

OTHER he 16 Se 20 33,

SUR«TOTAL 27 53 3314, 303. 285,
COMBUSTIC 0F FUELS

INDUSTRY e Qe Os Qe De

STEAVM=ELREC Ne Je De Oe Oe

RESIDENMTIAL 25 1le le e 39

COMve ANT INST. Lo 3. Qe Qe 184

SUR=TOTAL 30, la, 2 2e 584
RETUSF DISPOSAL

INCINERATINAN e Ce Qe Qe Ce

OPFN BURNTINA Da 17, 396, 615 103

SUR=TOTAL Oe 17 306, 410 103
PROCFSS Ne Ce Je Ve Ue
EVAP LQSSES 236
GRAND TOTAL _ 58, €5 3703, G538 447
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L4 g
TABLE 19 SUMI“ARY OF AIR PCLLUTANT E“ISSIONS

IN  ROCK COUNTY

TONS/YEAR
SCURCE CATEGORY . - SOX PART o HC NOX

TRA" SPORTATION :

ROAD VEHICLES 36 62 55924 479 4274
OTHER Te 21le 1le 27 440
SUR=TOTAL Gl B4, 5604 5C6 471

COMBUSTION OF FUELS

INDUSTRY _ O Qe Os . Ve Do
STEAM=ELFC . De e Qe Oe . Je
PESIDENTIAL 24 e 11 le e 39
Coe ANE INVST. 5e 3. Oe Qe Ce
SUR=T T AL 27, 15 2 2 29

REFUSE DISPOSAL

INCINERATION Oe Qe e ve Do
NPEMN RURNING lae 24 e 439, L6 112
SUR=TOTAL le 244 436, | 446 112,
PROCFSS ’ Oe O Oe : Je e
FVAP LOSSES ) ~ 389.
ARANS TQTAL 75, 124 6046, 1345, . 643,
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TABLE 20 SULARY OF AR POLLUTANT EVMISSIONS
I~ Lyn* culrnTY
TORS/ZYF AK

SOURCE CATEGORY STX PAKT co HC NOX
TRAMSPORTATION .

ROAL VFHICI TS L2 Tl 65204 558 493 o

NTHER 17 7 154 34, 554

SUR=TCTAL 524 100, 6535, 592 553

CAVELRTION NF FUFLS

TMRUSTRY Qs Je Coe Je Ce
STFAY=FLFEC De Qs Do Je Os
RESIaESTIAL 40 o 15, 2e 3 4F e
Cnrve A O 15T, 6 Goa e Ve 244
SHR=TOTAL Gho 2C 3 G T2

PEFOST DISPOAAL

I"CI~brAaTIO De Co De Ce Oe
OPF  gueNIvn le 28 551 571, 143,
SUR=TOTAL 1 28, 551 571 143,
PROCESS Je Goe Ce C. Je
EVAP LOSSES 457
GRAMD TOTAL 100 149, 7090, 1626 758
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EMISSIONS BY GRID

For the purpose of defining the geographical variation of air
pollutant emissions in the Study Area, the resulting emissions were
apportioned on the grid coordinate system. The emissions were divided
into two source groups--point and area sources. Point sources are
identified individually with respect to location and emissions. Each
of these point sources emitted more than 0.5 tons per average annual
day of any pollutant. Point sources emitting less than this amount

are not listed.

CONTRIBUTIONS OF POINT AND AREA SOURCES

Figure 3 shows the location of all point sources in the area,
Collectively the point sources account for 69 percent of the sulfur
oxides, 66 percent of the particulates, 14 percent of the nitrogen
oxides, and only 4 percent of the carbon monoxide and 6 percent of the
hydrocarbons. The percentage contribution to carbon monoxide emissions
is low because motor vehicles, which are area sources, contribute 96
percent of the total carbon monoxide emissions. Similarly, the contri-
bution to total hydrocarbon emissions is low since two groups of area
sources, motor vehicles and evaporative losses are the major sources.
Table 21 presents the emissions of point sources. Each source is
identified by source category, grid number and horizontal and vertical
coordinates. The emissions of sulfur oxides are shown for an average
annual day, average winter day (December, January, February), and average
summer day (June, July, August). The appendix presents the.method of
calculating these three averages.

Area sources are sources of emissions that are insignificant by
themselves, but as a group may emit a large portion of the Study Area's
total pollution. Examples of area sources are motor vehicles, residences,
light commercial and industrial establishments and backyard burning.
The emissions from area sources (Table 22) have been added to that for

point sources to obtain total emissions from all sources by grid, as
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- Power.Plant 7
City Dump °
Airport *
Packing Plant 7

Power Plant 10

S - Summer Day
W - Winter Day

HC
6924

675C

6R13H

6357

6992

Ve
4Rr313

48270
42275
48265

4829R

A - Average Day

TABLE 21

A S

140 0eC5
el leb6
Cel Teldl
led Ce36
242 5495

SUMMARY OF AIR POLLUTANT EMISSIONS FROM POINT

FOR THE SIOUX FALLS STUDY AREA, 1969

Tons/Day
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SOURCES

Ce01l

36011

JeCC

0600

HC

OeUl

3e11

Oeul

Qeul

Qe83
lela
Oel7
Je4d

le28

‘NOX

W’
0«88

lelé
Qel?
077

le28

0e87
lelé
0017
0460,

le26



GRID AREA

10-

11

12

15

16

17

18

61747
617e7
6177
61747
154 44

Geb

9eb

"3846
3B8e6
3846

61747
15444
15444
61747
6177

177

TOTAL

HC
6400
6800
7200
5400
6700
6825
6875
6425
6875

6950

6400
65800

7220

S. -~ Summer Day
W - Winter Day
A - Average Day

vC

485

485

4Rr27

4822

4R??

4R2%

4R15

(o]

v

5

-
2

[

1§

5

Gel9

Del?

Ne?Q

TABLE 22

Dely
vel3

Deld

EXN

AREA SOURCE EMISSIONS FOR THE SIOUX FALLS STUDY AREA

Sel”
Lel2
Ce20C

Nelth

Te24
D605

Heuk

37
Celew
el

JjeJ]

« Uk

2650

Lo 0

PAXT

Vel

celb

celY

vel?2

Jel5

Ceu2

Jeltl

bewT

TONS/ DAY

JeZ2
Selb
De X2

ven)f

3698

44

2hes7

14436

1121

le25

Se34

Lehb

e

12492
lze74

Teuy

Teo4
leeill
leeC9
L3ezY

26681

leele
lJdeis
Tesl
UVeB9
3ecy

U3l

A
e T2
15654
16ee/
1lesy
Gelnx
-2eY1
19¢3%
Sbats /

32eé4

“eb g
2le68
12ew9
Sett 2
l.06
4e55

Je37

2608
3648

4el2

2498

4e&5

14431

739

ledb

le50

le07

535

288

2612

030

lel®

328

11.35

Se91

JeUb

304.72 213.60 256.76 6001 47465

HC

led84
3410

3e67

Ce27
l.06

007

ie29

Ve93

‘1e21

le71
5454

2e84

0e51

0eC3

NOX

Je86
le24
le72
1el9
JeB6
lela
1e¢53
5¢04
2060
Ce54
Ue59

Ue&6

Oel3
Ce49

0e03

le60
522
2469
0e56
0eb62
Oes8

2039

53450 25403 2285 23464



shown in Table 23. The emissions from all sources are also shown for

an annual average, winter and summer day.

EMISSION DENSITIES
Emission densities have been calculated for the major pollutants
for all grid areas (Table.24). These computed densities were found to

be similar and the typical pattern was plotted as Figure 4.
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TABLE 23 SUMMARY OF AIR POLLUTANT EMISSIONS, TOTAL TONS
FOR THE SIOUX FALLS STUDY AREA, 1969

SOX PART o HC NOX

GRID AREA S H A S w A S W A S W A S W A
1 617.7 Jel Uel Jel Je? el vel 10e4 Te3 He7 2el leb6 1les leU 0e9 0e9
2 6177 lel le2 lal Je3 Oe3 Oe3 18e5 1249 1545 3¢5 248 3.1 2¢3 241 242
3 51747 Ce2 Ue? Jed Jels Cet Vel 19¢5 1347 1645 Gel 3e3 347 le9 1e7 1la8
+ 61747 Oel De2 Oel 0e2 Ce2 Qe2 1345 9e5 lleg 2¢8 243 245 le3 142 12
5 15444 0e2 a2 el le8 le3 le8 19¢7 1645 1840 5¢3 448 540 2el 240 240
& 9e5 Cel Jel Vel ek Ve Cet 16e1 11e5 13e7 3e2 246 248 le4 1e3 1le3
7 Seb l.0 le7 les Jeb 0e5 Ce? 23400 166l 1944 445 346 440 2e2 243 242
e Geb Qe Oeh Ced UeT Uo7 Oe7 T6e6 5346 6445 1443 1144 1248 5¢5 540 562
9 Seb Te2 0e3 De2 Oets Oet 0.4. 3843 2648 322 Ted 549 646 2¢8B 246 247
10 3846 Se4 Set Sei el Tel Tel Tet 52 602 le5 142 143 le9 1.8 lf8
11 38.¢ Del Del Yol Del Qel Ol TR 55 646 le5 142 143 Oe7 Qo6 O.a
12 3BeE JeQ Jal sel Cel Oel Jel 5¢3 37 Get lel 09 140 Ved 05 045
13 &17.7 Oe2 Net o3 Leb Oe5 Geb 257 1841 2147 5¢6 4e4 540 2e¢5 243 2e4
14 154,¢ Jel De2 Jel Je? Qe2 Je?2 lest  iDal scel 2¢9 242 245 le3 1le2 1e2
15 15444 Jel Gel Jel Je? Ue2 Ue2 11e2 Te8 Gets 2e¢l 146 149 1eO 0e8 0e9
16 61747 . Dol ol [y Jei) Jel Jel le2 Oeb lel Oe3 0e3 Ca3 Oel Ol 0Qsl
17 61747 Oed Jel Jal Jel Del el Sets 3468 beb le2 140 11l Je5 0e5 045
18 61747 Ce0 Qe Jel DeN OeC 0.0 Vel De3 Ceu Qel 0Oel OQel 0sQ 00 040

TOTAL 1061 121 1243 l4el laes 16412 3152 22441 26742 6402 5143 5747 29¢8 2840 2845

S - Summer Day

W - Winter Day

A - Average Day
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GRID

16
17

18

S - Summer Day
W - Winter Day
A - Average Day

AREA
61747

6177
61747
61747

154.“-

3846

61747

15444

154,44

61767
61767

61747

Qe

Del0

Cevl

Cell

CelD

Te00

SOX

GeQC
0400

N T

[

0400

0403

Celd)

J.Uo

CelD

D400

vell

Cels

0405

TABLE 24

PART

Velx
Qely

JelUU

EMISSION DENSITIES
FOR THE SIOUX FALLS STUDY AREA
TONS/SQ. MILE

Dela
Jel?®
Jel0

Jeld

Def2
000

D00

47

Cel2

Uel3

Jel3

Je02

3497
Cel9
0e27
Celd

Uedb

000

Vel
Vedld

Qe0&

<
.

o
)¥]

Uell
lels
le67
5655

2478

veQ1l

Vel

A
CeUl

Celi3

Ceti2

Cel2

le6l

3034

Celb

Qel7

VeOl
0400
Ue01
Oe01
0«00
0400

J.00

0400
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Figure 4. Typical Emission Density
From All Sources in the Sioux Falls Study Area
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TABLE 25

FOR THE SIOUX FALLS STUDY AREA

PERSONS
SQ. MILE

Te
l4a
17
ll.
34,

751,
1127,
375G,
1879

90
B8 e
€la
2G e
Lo
25

le

Y
PN ]

Ce

=U CCAL

49

Co
Joe
Ue
O
O
U
O
De
Ve
Ue
Je
Qe
Do
Do
(Je
Da
Oa

e

O

HU vibL

48T
6G7e
1U590
755
GEG
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2893
1446
270 e
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GRID AREA DATA AND HOUSING UNITS (HV)
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834,
1843,
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10%5
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2295
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3826
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700
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26T4 o
1239,
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200
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29599,
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- APPENDIX A
METHOD FOR CALCULATING SUMMER, WINTER AND ANNUAL
AVERAGE EMISSIONS FOR FUEL CONSUMPTION IN STATIONARY SOURCES

YEARLY AVERAGE (A)

e-g-

A = Fuel Consumed x BEmission Factor (E. F. )
Days of Operation

A plant consumed 100,000 tons of coal in 1967 while operating
365 days. The total degree days for the area was 4,800 and
2,800 for the three winter months. The plant was estimated

to use 15 percent of the fuel for space heating and 85 percent
for process heating. From this information, the annual
average emission for carbon monoxide would be the following:

A = 100,000 Tons/year x 3 lbs. CO/Ton coal
365 Days/year x 2,000 1b./Ton
A = 0.41 Ton/Day

WINTER AVERAGE (W)

Fuel Consumed x E.F. x Winter Degree Days " % Fuel Used
Days of Winter Operation Total Degree Days for space heating

W

Fuel Consumed x E.F.
4- 365

% Fuel used for process heating

W =] 100,000 x 2,800 ' 100,000 _3
I 90 x 4,800 x 0.15 4 365 x O'Bi] 7,000
W = 0.59 Ton/Day

SUMMER AVERAGE (S)

S = Fuel Consumed x E.F. X Summer Degree Days % Tuel Used
Days of Summer Operation Total Degree’ Days for space heating

+ Fuel ng;umed xE.F. % Fuel used for process heating

S =] 100,000 0 100,000 3
[90 X o0 * O 4 365 x 0.850 57600

S = 0.35 Ton/Day
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APPENDIX B
METRIC CONVERSION FACTORS

Multiply By. To Obtain
Feet 0.3048 Meters

Miles 1609 Meters

Square Feet 0.0929 Square meters
Square Miles 2.59 Square kilometers
Pounds 453.6 Grams

Pounds 453.6/104 Tons (metric)
Tons (metric) 1.103 Tonsg (short)
Tons (short) 907.2 Kilograms
Tons (short) .9072 Tons (metric)
To Obtain By NDivide
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