* GENERAL DISCUSSION OF PART 2.

INTRODUCTION

| The Clean A:ir Acf and srubse;quenrf guidelines for the 17|'§pas'af¥o|1 of implementation
plans promulgate national ambisnt air q\)qlify standards and the methodologies by which the
State must show that it will attain and maintain such standards, The deadiine for complionce
is approximately July 3, 1975, olthough provisions are made for the Governor fo request and
justify limited extensions, This propesal Part 2, in conjunction with the previously submiited
Parts 1 and 3 of regulations for the conirol of air pollution, is designed to attain both primery
and secondary nationdl dair quality standards by July 1, 1975‘7 Furthermore sufficient stringency
has been incorporated in the design of emission control standards fo support the possibility thai

these proposals, os they apply to existing air contaminant emissions sources, will need not be .

revised prior to 1930 end hopefully thereafter,

The national ambient air quality standards ar those promulgated by the old linois Air
Pollution Control Board are shown in Table 1. With the exception of the llinois Sulfur Dioxide
Standard and the national hydrocarbon standards, we ae able to propose effective und reasonable
emission control standards for stationary emission sources so ﬂwt in conjunction with national
emission standords for motor vehicles, the ambienf gir quality standards in Toble 1 can be attained
by July 1, 1975 throughout the State. Altainment in Chicago of the Hlincis sulfur dioxide standard
of 40 microgroms per cubic meter which is 1/2 the national, health-oriented primary standard and
2/3 the national, secondary, welfare-oriented standard cannot be atained with present day resources
and technology short of o total ban on the use of codl i'f;roughom the region. The eventual develop-
ment of coal gasificufion techniques would alter this situation considerably,

The national hydroc%wbon standard is set at approximately 30% of the present non-methane

hydrocarbon levels in the Chicagyo and St. Louis regions. Since the Clean Air Act has preempled |

- state control of emissions from post 1968 vehicles and since such emissions constitute over 60% of
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| TABLE 1
- AMBIENT AIR QUALITY STANDARDS

. Federal . Federal .
Particulates Primary Secondary Hlinois Standard
(micrograms/cu.meter) _
S annuol geometric mean 75 A 60 75
e max, Z4-hr, conc. 260 150 260
Sulfur oxides
{micrograms/cy ., meter?
annual arith,aver, b
80" (.03 ppm) 60° (.02 ppm) 40dj.0]5 ppm)
max. 24~hr, conc, ¢ - 365 (1.4 ppm) 260 (.1 ppm) 450 (.17 ppm)
max, 3-hr, conc, & ——— ' 1,300 (.5 ppm) . ——
max, 1-he, cone. v —— 1120 (.42 ppm)
Carbon Monoxide
{(milligrams/cu.meter)
max, 8-hr, conz,d 10 (9 ppm) 10 e '
max, I=hr, conc,¥ 40 (35 ppm) 40 . ‘
Photochemical oxidanis
(microg rams/cu. meter)
one-hr, max.d - 160 (.08 ppm) 160 e
Hydrocarbons :
{micrograms/cu. meter)
max, 3~hr. cone,® :
6~2 om 160 (.24 ppm) 160 —
Nitrogen oxides
(micrograms/cu. meter)
annual arith, aver, 100 (.05 ppm) 100 -

a. Not to be exceeded more than once o year

b. Corresponds to an ennual georaetric mean of approximately 70 ug/in3,
¢, Corresponds to an annual geometric mean of approximately 52 ug/m3,
d.  Annual geometric mean.
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all hydrocarbon etni#;igﬁs; fhé'app!ic’:qﬁon; of red:&oncﬂaly available conirol techniques for
hydrocarbon emissiozi;} from 's?dtijcnéry soﬁrées coﬁplc;zd with the federal vehicle controls is not
sufficiént to affain the national hydrocabon standerd.  This eventuality was recognized in the
Guidelines for the Preparation of Implementation Plans published in the Federal Register which

in effect eliminated the requirement for attainment of the national hydrocarbon standard by stating
that reduction of hydrocerbons as necesséry to attoin the national ambient air quality stondard for
photochemical oxidents will be considered fo dlso have attained the national hydrocarbon standard,
P;‘c}posed reductions in hydrocarbon emissions contained herein represent the maximum degree of
control which is reasonably available am{,whe{z coupled with-the federal vehicle controls, will
meet this lalter requirement,

The design of these proposed emission control regulations has entailed « numb;ewa' of critical
steps which fogether insure the effectiveness and reasonablencss of the regulations: Inventory of;‘
emissions; forecasts of industrial and population growth; measurements of air (;ucxiii")f; assessment
of control technology;  analyses which forecast the air quality likely to result from the imposition
of such emission confrol strategies; and the resources (fuels, hardware, dollars, etc.) necessary to
implement such emission control strategies,

The Federal EPA, in consultation with the Agency, has divided the State into eleven air
quality control regions as shown in Figure T, The Federal Guidelines for the Prepararion of”
Iinplementation Plans allow that emission control standards can be designed on « "wors! region™ basis
whereby analyses are performed 1o show that such standards are adequate for the most pol luted portion
of the Staie ond thereby are deemed sufficient for the remainder of the State,

In order to obtain a more reasonchle solution to the pollution problems in Illinois, the Agency
and its consultants have considered essentially three types of regions: The highly industralized
Hajor Metropolitan Areas (MMAs) of ('Thi’{:agc and St, Louis; moderately sized MMAs fypified in
their mah.vr,rf’fy by the Pég’)ri;ﬁ Rggidn ;1,:'&5!“{ Vrukol' areas defined as those counties outside MMAs (see

_Table A of Rule 201 for speci fication of MMAs),

..1-—, o’ -hrz T e DT . T




The ’regyul/c'zt%or‘ms hu?é b{i?éﬁ;’c{é'sign’ed,wiifh fuffher sfmx‘iﬁéc‘rion to disfingu;sh '
between existing ’a‘nc‘l new sou:ces and in i?éfv}eeli varfous types of sources in order to
account for their relati ve’cahtrriiﬁ'.vl'ﬁons"ro air pollution and relative ease of control

The proposad regu!ql‘ions’ are uniform for new sources throughout the State in keeping
with the principle that excessive proiifer‘dﬁon of new sources in areas with presently acceptable
atr quality should not be e:}cﬁuyags}d by creating artificial economic incentives,

The result of tlnege maony stratifications, summarized in Toble 2, is certainly a more
complicated set of regulations i‘an wcﬂld }#e“ﬂ)‘e‘cc:se if uniform state-wide controls were
imposed; however, this prob!em-*érientéd\ approach ?ocilitdi'es the desi'gn of emission stondards
which will achieve the desired ambient air quva!ity goals with minimum, all be it considerable,

demend on the resources of the State, ’ k ‘




TEESET T

’ TEANNLIR

Ry

HASILTOR|I2HTE

SALING [CALLA

GRS

Ay F 0 E BNREAT,

WO OANESS - kSt ent vzog {n‘!.v,'.':’.'l;{(jzl FENE T S P 4
* K uE - ‘
) . . CARAOLL L OGLE | E— FERA 'ﬁﬁﬁca;ﬁ%"’“
' o
’ o4 G
) HITESIL G Ee ,m:;?z
v : s
f H T >
s STASALLE 1
ALy BerEAY ‘1
r/ : et o] T —
, GRUADT
KOCK 152450 ?'{Z" §£
HERCER T i - . SR—
.Q }'me.zf:
Mm. =
e, 5 -
: 704 . : &?‘?' it] Rirmne .s?<.7/
N e ) HARSH ‘Lg ; d e
# 3 2
8 PEOMA,  Pasamnizader RO
‘ ?2 noner ol g A
S i
£y ]
§ SHrvT
X FELFON —L q«'fﬁf’ il .
rssoiotiiy | ™Y e [FoR0 :
\'& . & 7 T VEEAULIQK
i 3 . . / CRARTATH ™,
ik ¥ FTUTRT famn ! e |
g st SCHU LR Lﬂ : DEIVITY A _;}fl ¢ ;
AITALLS {\. 5. . § ) q\:\. L] et aun
AN
J\/ MM&AI.R. b ssaiviovsmnty] R
Por-(“:"
. P Jf-ﬁ'b‘f-*’f‘?-’{ - PoUGIAS | EbaAd
1... - .
SCOFT 7 : &
R\ 77740 i I
: [§ % L\, gfcotts
CRELre N arcoorg 5 3 " % .
(14 ACCUTI g 3; \'\.:, <7 Aﬁ"!‘?%m‘ 3
- - S;.‘Mm’ X ceen. .
£.'cvn‘69/:1,§4 coa
. Iy . T
- RE T e FATETIL - VL2 7 GH A bnwepmasionn o0
FIGUR FESLY e e GASELR jCrhirat,
- s
Ly N _ . jrouaeygenid
AIR QUALITY CONTRL hssonemmalaid T .
! AL O ;
RLGlON BQUNDA\R!ES L k CLAY L‘T’
SRR . 4 xwien RICRER | LAnRIACL Y
CLINION
; SECLALY T S
| ' FAFLE + oV
st a
S TR SOV -
.m-«. N eI WirTry sy d 3 fj
\\&f - (gs
g &‘&?

g



B TABLE 2
SUMMARY OF SULFUR DIOXIDE AND PARTICULATE EMISSION STANDARDS

Source : Suifur Dioxide Emissions Particulate Emissions
‘~C§gssiﬁccﬁon Subelassification Coal Oil Process Allowable Visual
Emissions
New > 250 MMB/hr 1.8 tb/MMB* 0.7 lb/MMB* 0.05 ib/MMB
< 250 MMB/hr
AlF Fuel Existing in oil MMAs 1 1.8 In/MMB* 0.7 Ib/MMB* 0.1 Ib/MMS3 Ringelmann 1.5
Cormbustion
Emission Sources ‘
SN Existing Elsewhere 6.0 lb/MMB*
New or Certain Existing : ‘ 1500 ppm| DAPC Toble 2.1

| Process Emission i
ocess missior Ringelmann 1.5

B _,*’igéurces S 1
: - Existing presently in ' B 1500 ppm| Mod.Bay Area
compliance with Teble 2,2 ' Teble 2.2
New Residential and : , +
Commercia! Buildings 0.1 grains per
‘ C ‘ SCF
Incinerators Existing Residential and +
i Incinerctors A o . .
‘ Commercial Butldings , 0.2 groins per Ringeimann 1.5
5 SCF
Municipal, industrial
& Commercial , +
Incineraror Estmis, : O.C‘E\;rcins per
‘ ' SCF
, ¢ Hs
~:—§i§o sg:p\zc;c? to ‘ . * Maximum Emission of 20,000{‘3@—5) tb/hr M = million b
ggil‘ii)“‘ﬁ\d) ana at any site, regardless of any other MMB = million bty
e regulction. (Rule 204(8) ).~




Rule 202 - VISUAL EMISSIONS,

>

In contrast to piresenf regulations, process
emission as well as incineration and fuel combustion emissions are subject fo visual standards,
Except for limited periods, Ringelmann and opacity limits of 1.5 and 30% respectively are
opplicable 1o all emission sources.

Rule 202(b) streumlines procedures for determining vielations of the visual emission

standards.

Rule 203 - PARTICULATE EMISSION STANDARDS AND LIMITATIONS,

Table 2 summarizes the particulate e;nissipn;sfdnédrkd applicable to each source
classification, In contrast fo standards for Vsulfuf oxides, ’no‘geckxgrcphic& distinctions have
been made for the particulate standards,

Rule 203(a) applies to all new process emission sources and to all existing process

.

emission sources which do not presently meet fh'é Timits of the m‘ore tenient Rule 203(b). This
latter rule is the present Rule 3-3.111 (Boy Area Toble) with an upper emission limit of 70 pound
particulate per hour. By this approach, most exisfingjbroééss sources which have in good faith
made process mo‘dificcxﬁcsns or Snsi‘cxﬂed, conhfroli::équ’ipmenf adequate fo meet the present

Rule 3-3.111 will be spared the additional ,eccnyonﬁnicv burden of further control. However, those
process emission sources which? by virtue of negligence o spreck:l exéepi'ions in the presénf.
regulations, would require .cx control program to meet Rule 203(b), must ucémding to Rule 26)3((:.)

of this proposal meet the more stringent Rule 203(a),
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Rule 203(a) is similar to and very sfightly more stringent than the most recent Pollufion
Control Board pi‘OpOS;‘JI published in Newsletters 12 and 17, In comparison with the process weight
rate table published in the August 14 issue of Federal Register, Table 2.1 of the proposed regulations
is more stsingent for small and Infermediate sources and more lenient for large sources, The Agency
and ifs consultants have conducted a study of the technical feasibility and economic reasonablencss
of Rule 203(a) s it effects thirteen mu]or-indu'sfria! classifications including steel manufacture,
gray iron foundries, cement mcmufac‘mré, and asphalt batching, There is little question that
Rule 203(a), with exceptions noled >in Rule 203(), is technically and économicolly feasible,
Following the methods of Babcock as presented to the Pollution Control Board during the Chicago
Impfemehtaﬁon Plan hearings, economic reasonableness was evuluatec‘l by comparing the annualized
cost of control to the value of the pro’dubc’r,' This ratio ran as high os 3% but in genme;'éi was of the
order of 1%, '
Aliliough Rule 203(g) is written in terms of "maximum allowdble particulate emissions, "

it in effect imposes a stack height requirement on all new Iargé incinerators and all new process
emission sources, Rule 203(g) (3) reduces to Rule 202(g) (2) for the case of a single stack. Stack
height requi rements for fuel combustion emission sources are embodied in a similar rule (Rule 204(d) )
governing "rnaxia‘num‘ allowable sulfur dioxide emissions.” Three basic guidelines have been
employed in designing Rule 203(y):
. The maximum 24~hour average ground-level particulate

concentration must be less than the federal standard of

150 o g/mS. This corresponds to a 1-hour average of

approximately 300 ug/m3,
. Proper stack design calls for the stack height to be at

least 2.5 times the height of the tallest nearby building,

including any upon.which the stack is mounted,
. Proper stack design calls fb; the average exit velocity of the

exhaust gasses to be 1.5 times the design wind speed. If the

- exit velocity is less than 1.5 times the design wind speed,
- aerodynamic downwash is likely to occur,
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Alr contaminant emissions from fuel combustion ere major canlributors to the excessive
particulate, sulfur dioxide, ond nitrogen dioxide levels in Mﬁ@or Metropolitan Areus. The
quantity of poUUmt"ns (e.g. from large eleciric utilities) ond the geometry of the sources
{e.g. concentrated, space-heating sources without adequaie smeke stacks) are considerations in
the design of effeckive and recsonable control sirategies, Where the control strategy for sulfur
dioxide encourages the shift from éoiid to liquid fuels, that strategy must also be considered as
o particulate control strategy. The emission standards for these two pollutant classes have therefore
been developed with this conside&ﬁion‘ in mind,

The particulate emission stondard 'Fr(:;m fpe:i combustion emission sources, Rule 203(%h)
coincides with "reasonably avoilable corifro! technology " as proposed by the Federal EPA (Ecziigiqf
Regisier, 36, No.67, April 7, 1971, P 6692) The 0.1 pound per million BTU limit applies to '
all existing fuel combustion sources cmd all new ccnl'éc}mbusrios) sources with rated heat Enpui‘sf
of less thany 2250 million BTU per hour,
than 250 million BTU per hour. This standard can be met by control efficiencies of less than
99% on dry botiom pulverized coal bo.ilers and by control efficiencies of less than 94% for cyclone
types. This regulation is significantly more Si’t'it%gfi’hf than the present APS-1, bul many responsible
electric utilities hove recognizad the availability of more effective control equipment and installed
devices which will meet Rule 203()(1).

Rule 203(h){(2) is compatible with the new source particulate emission standards for fuel
combustion emission sources with rated heat inputs greater than 250 million BTU's per hour. The

numbers differ from the Federal Register (Federal Register, 36, 159, Auyust 17, 1971, P 15706) in

NS V——.

that this proposed standard for measuring particulate emissions (Rule 203(k) is the traditional ASME
method of determining dust concentration in gas strecms rather than the newly proposed Federal EPA

method,

~ Rule 202

h) also considers emissions from fuel combustion emission sources utilizing at one
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Rule 203(h)(1} limi st emissions ﬂ'o:ﬁ most fuel combustion emission sources o 0.1 pounds per
million BTU, For residential and commercial buildings and certain manufacturing concerns located in
urban areas, space limitations and probably economic consideration will necessitate shifiing of fuel
from coal to either gcg or oil. The Ag@néy and its consultants have evaluated the implications of such
wholesale fuel conversions in ferms of resultant levels of particulates and sulfur dioxide and required
hardware and fuel resources. Analyses indicate consistently that only through such particulate limita-
fions on sources situated in densely populated, highly industrialized, urban areas can the national
primary ombiont dair quality standard be achieved. Furthermore, by virtue of the unacceptable
aerodynamics of short siacks associated with such sources, such buildings in and of themselves can be
frequently the cause of excessive short~term anﬂ;imﬁ air levels of particulates and sulfur dioxide,

Rule 203(h)(1) is, in essence, o total ban on the use of solid fuel in residential and fsornnuezs"cicz!

- buildings. A confroversial element in the proposed regulaiions is the essential ban on the use of coal
in residential and commercial buildings in urb‘un aredss, Researchers at Argonne and at the Mitre ‘

Corporation have consistently emphasized that major reductions in the emissions of particulate matter

and sulfur dioxide from such sources are essential to the attainment of the Federal and State Ambient

Air Quality Standards in Chicago ond other urban areas,  Therefore, during the hearings before the

Pollution Control Board in early 1971 on the Chicago Implementation Plan, the Board and ifs con~

sultants proposed such stringent controls. Fuel availability, originally a pivotal issue, is no longer

considered o serious problem. However the observation that conversions and possibly higher‘ ftksel costs
may. be translated into higher rents, often for those segments of the urban population which cm;’t least
afford such rent increases, remains valid, The Agency urges the Federal Congress, the State Legislalure,

and the Chicage City Council to consider assistance in the form of direct subsidies, loan guarantees,

or tax incentives to relieve the possible burden that these necessary fuel conversions may have upon

the home ov ner and apartment renter, Furthermore, the Agency welcomes any propesals which can

demonstrate that the Federal-Air Quality Standards can be achieved and maintained (with consideration

for regioﬁa?g‘!"owfh)nb'y 'q]te’f“w'{:fe means, ,Pea*écﬁﬁél from the Region V office of the Federal EPA
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have expressed Mllingness ta e\'dlj‘uate’ oﬁ Vshc:»rt notice such alternate plans as to their
adequacy in terms of the provi‘sfohs of' ﬂ%é Cfeqn Alr A;f. in this regord, the Agency urges
that any such plans be submitied in wiri ting to both the Board and the Ageney within two
weeks of the publication of this proposal

The original proposal proémsol by the Pollution Controt Board called for a ban on the
use of solid fuel in certain fuel combusﬁé:i emission sources situated in critical suore miles
within Chicago. Subsequent srudieg at Argonne suggested o three phase implemnentation of
a region=wide ban on the use of solid fuel;-:“:i‘n':i‘besi‘dént‘i’ui and commercial buildings in order
fo maximize the improvement in dir qurc‘x‘li%yhp‘e‘r_:unyi‘r ofrnufurol gos. Testimony by
Mr. J. Thomas of Peoples Gcﬁ Lig!ﬂ qnd Céke Company (PGLC } af the hearings on the

proposed particulate and sulfur dioxids emission standards in (continued on page 11)
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Chicage, emphas?:&ed that iiweyrl’iit?néi;s C‘Z}mﬂle‘lc(’, Commission establishas eriteria for responding to
the bcckiqg of requests for gas‘connecﬁoﬁs, The Agency therefore suggests an arrusgement be made
with the ICC to permit PGLC to déreczf available connections fo critical areas rather than

maka that requiretﬁenf an integral pdrf of these regulations.

L Incinerator standards (Rule 203(f) are expressed here in grains per standard cubic feor of exhaust
gas rather than in pounds of particulate matter per ton of refuse since weighing of refuse prior to
incineration is generally Impractical, Residential incinerators are required to meet 0.2 grains per

standord cubic foot. Although the present State regulation allows 0,35 grains per standard cubic

foot. for such incinerators, permits have been cpproved by the State only for multiple chambered
incinerators equipped with afterburners which, if properly operated, will easily comply with the
proposal, This proposal is also campatible with the existing regulations throughout Caok County.

'

The Standard for new residential incinerotors, 0.1 grains per standard cubic foot, is ‘
essentially the same as the Board's proposal R70-15, Available information on guaranteed ircinerator
performance indicates that this limit con be met without the installation of flue gas cleaning
equipment, More stringent control of municipal, commercial, and industrial incinerators is

required, up to 98.5% removal of particulate matter from exhaust gasses.

Rule 203(i) is designed to minimize the level of fugitive air contaminants, most notably dust,

associoted with material storoge, handling, und transpor tation and with certain processes. By-product
coke ovens are major sources of fugitive air confaminants, Because of the unique nature of ﬂw
control problems ussociated with such operations, a separﬁie rule, 203(}), hos been proposed.

Rule 203(k) establishes the standard method for measuring pariiculate matter in o gas stream

as the ASME power test code, The Federal EPA (Fedé‘ml Register, 36, 159, August 17, 1971)

has propesed a new source testing method for particulates. The crux of the Federal proposal is the
requirement that condensible vapors be included in the measurement of particulate emission rates,

- The Agency feels that, if such condensible vapors constitute, by virtue of their chemical composition,

a special air pol

lution hazard, they should be covered by separate regUlations specific to that
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chemical species. For the generdl"curegbsty‘ "particulate matter, " the ASME Power Test Code

for determining dust concentration in o gas streom is recommended by the Agency for the
following reasons:

. It is a standard method upon which an extensive history of emission
factors and associated source and control equipment performance
factors have been developed,

. Extensive planning such as large scale urben dispersion modelin
! g g | g
studies have been done based on emission data developed via
emission factors derived from tests conducted using this method,

. Many existing control regulations and regulations currently being
evaluated for Implementation Plans are based on parameters
derived through tests conducted eventually with this method.

. The inclusion of condensibles for determining allowable emissions
from fuel combustion-simply raises the emission rate and correspon-
dingly the federal proposal for particulate emissions from fuel
combustion (.2 Ib,/MMBTU) is much higher than that currently under
evaluation by 1Hinois (.05 Ib./MM BTU) as well as many other states.
In other words, the Federal EPA has made the test tougher and :
slackened the standard. Equivolently Hlinois proposes to maintain
the ASME testing method with appropiiately tighter emission standards,

. Findlly, the Federal proposal will render obsolete much of the
expensive stack testing equipment currently used by State and
local agencies,

Rule 203(1) offers an extended compliance date for certain emission sources required
to comply with the more stringent aspects of these proposals. It recognizes that sources which
meet certain provisions of the present air pollution control regulations, most notably s’rmncim“ds for
Wf'gel combustion,incineration and process emissions, have in general demonstrated good farith by
voluntary compliance and therefore should be accorded a more lenient complionce senedule. This
Rule is applicable to sources throughout ihe State, even in 11105@ areas which, prior to the passage
of the Environmental Protection Act, were under the exclusive jurisdiction of local dgir pollution
control agencies, Such agencies were required to promu‘gc_fe and enforce regulations whigh werew’

essciitially equivalent to those of the State. Furthermore all emission sources throughout the State

have been under the jurisdiction of the State and therefore subject to the present Air Pd“ul‘ion Con't%@;l

sgulations for the past fifteen months,
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RESULTANT P’AR?]Q ULAfELLvr;s K L

- The erﬁissicﬁ_n standgrds (c;f:Rg}vfé;Z()VS’;hqve' been ciesigned to achieve and mointain the
ambient porticulate air‘qualivi’i’f ;si’t:r;cﬁdrd:;; iiéé’éd in-Table 1. Short term (24~hour average) maxima
are to be Hmited by o combfndﬁcﬁ of érrniss’?on standards and stack height requirements defermined
using standard dispersion equations, (D,Bunrnex', PHS Pub. No,999~26, Rev.1969) for single
stacks. Regional air quclifyi, WHCH i;s influenced primarily by the regional mefeorology and
the magnitude and distribution of Vsouyrcesi h;asybeenv analyzed at Arconne using the multiple-
source dispersion model currently en‘dOrrsed by the Federal EPA (s Argonne publication (IPP~2,
December 1970}, As mentioned in thé introduction, three model regi'ons have been studied:
Chicago, St. Louis, and Peoria, Thie pcnlﬁcuirai'eémission standards proposed in Rule 203 are,
likely to cxdzieve and mainfuﬁn the federal secondary ambient air quality standard (60 u g/m3)

in each of these regions and therefore throughout the State,
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Chicago Metropolitan Air Quality Control Region (CMAQCR),

Table 3 indicates for the past several years the onnual average of the data obtained from

all hi volume somplers operated byk the City of Chicago and estimates by the Chicago Department

of Environmental Control of annual emissions of particulate matter. Indications are that the

suspended particulate average for 1971 will slightly exceed 1001 g/m3,

TABLE 3
CHICAGO CITY-WIDE PARTICULATE LEVELS AND EMISSIONS

Annual © ' Annugal
Year Geometric Particulate

Mean (p g/m®) . Emission (Tons/year)
1968 106 245,000P
1969 108 277,000¢
1970 100 | 277,000° '
a 20 sites ‘

b From Federal EPA inventory of the Chicago Region

¢ From Chicago DEC Federal Grant Application for FY 1971

1)

Detailed emission figures are not available for the remainder of the Chicago region but the

suspended particulate levels shown in Table 4 are similar to those in Table 3 in both magnitude

and tack of significant downward trend.

TABLE 4
SUSPENDED PARTICULATE LEVELS QUTSIDE CHICAG O*

Annual
Year Geometric
Meaun
{1g/m3)
1968 108
1969 110

970100

* Approximalely fifty sites (varies slightly from

year to year) of which 24 are in Cook Couniy '
oumde Chscugo city limits, .~




Figure 2 shows thefér‘;f‘ﬂe ,;i”r'p‘c;ri"?cul‘ciéflevels throughout i‘h@ CMAQCR baused on
1968 air quality c!.)d emission data,

Figure 3 predicts the effect of ‘dppiyi"ng Rule 203 to all major industries and ulilities.

The imporfance of controlling particulate emissions from the inany small but densely packed fuel
combustion s§urces is clearly demonstrated here and in Figure 4. The present Chicago and Cook
County coal=suifur resfrictions encourage ,f,h"’ shift to low=sulfur, low~ash fuels,but the availability
of low sulfur  val has dulled this fncéﬁiv@

Figures 5 and 6 show projections of particulate levels for 1975 and 1980, Growth has
been estimated using land use patterns and historical trends forr different classes of sources, The
appareni violutions of the secondary ambient air qualify standard along the 1llinois-Indiana border
is primarily the responsibility of the Northwestern Indiana industrial complex, The dispersion .
model calculations (Figures 3~6) employ the Indiana requlations proposed in the implementation
nlan submitted fo the Federal EPA last year, These regulations are currently under review using

madeling me*hods and may be endowed with greater shingency in order to aftain the federal

stundords,
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Peoria Mel'ropo!it;m «'{Xi’r Qualify Control Rergion (VPMAQCR)

The analysis of the effect of pqrﬁcﬁlq'fer control strategies in the PMAQCR was performed
using o 1970 emission ihva:-m'ory.‘ Figur”es 7 and 8 show current and anticipated particulate levels,
Complionce with the federal secondary standard s achieved, ,Farécusfsv of particulate levels for 1975
and 1980 are not yet completed, bﬁf initial esﬁm&es for the next decade of the growth in emissions

in the PMAQZLR indicate that-Rule 203, if properly enforced, will muintain the desired air

quality levels,




1970,

Figure 7, PMAQCR particulate levels -
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St.Louis Metropolitdn Air Quality Control Region {SLMAQCR)‘
Analyses for the SLMAQCR were based on the 1968 emission inventory compiled by

the federal government.

Teble 4 shows the gradual dovnward trend in ambient oir concentrations of particulate

matter in ond around the St. Louis area. These concentrations how rver are well chove acceptable

N

levels. Figure 9 shows profiles of particulate levéls 'qu 1968. The application of Rule 203

results in the isopleth map in Figure VTQ; The Ealéulaﬁons cssume that Rule 203(b)}, the less
siringant process weight rate table, cpp}’ie;—‘i‘o E;‘Ij exxshng sources whereas, in effect, a

significant (but presently unknown) number (.3f t'nesé exisﬁhg sources will be required to meet the
more demanding schedule in Rule 203((;}.' .th"'us the résulﬁng air quality will be somg;where between

:

Figure 10 and Figure 11 in which all existing process sources are subject to the most stringent

regulation,

Estimates for the .growﬂ‘l in erni'ss;iszi;si mihe SLMA’QCR !{cive been made ond indicate
significantly less of a problem than for Chlcug,o Fc}‘r which fhc:rfcrn‘ecasfs are quite satisfuctery,
Nevertheless, dispe-sion model runs wi U viJei,fﬁgﬁe to forecast pollution levels in the SLMAQCR

in 1975 and 1980,




: C TABLE 4
REGIONAL TRENDS - SUSPENDED PARTICULATES

HIGH VOLUME DATA

o ug/m®

SME o dges . dee7 T de6s 1969

AREA: EAST ST. LOUIS

Alton #1 R T 1 "z W7

Alon F2 . o 130 -

Bélléviﬂe. 88-

Coili;xsx'il|e o . | : . | S | i . 96
Columbia ; ' o : g R o 87
£, Sf.‘ Louis f1 ' 187' o "'154.“;",- : lsb,f - .|3'9
E: St. Louis 2 S C

E. St. Louis 73 A 33 -

Er!\'.farcisv;l!c; A . L )H{li' , 87
Granite City 71 - i99 ‘4 lo7 L ale is;z

Gt\'onfie City #2 I - k ’2}‘4 V 281
Grantte City 13 R | zszf'

Souger ~ V P 20? ; v

Veaiee . S

Wood River ¥l : 125 - T 16 ,.,4‘947 49

Wood River #2 3 s 183

“Summary

2 s
a6 gl
SV

970
93

94

86

93

122

ol

142
207

135

124

128
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Rule 204 ~ SULFUR STANDARDS AND LIMITATIONS (PROFPOSAL B).

Rule 204(c) Iif;aifs the sulfur dibxide emissions from all coal combustion units to 1.8 pounds
of sulfur dioxide pér million BTU of actual heat input from those existing plants'in Major
Metropolitan Areas and for atl new Gmisg?oﬁ sources, The distinction l?etween fuel combustion
emission sources in MMAs and those outside, which are allowed 6.0 pounds of sulfur dioxide per
million BTU of actual heat input according to Rule 204(b), recognizes that there are generally
multiple sources within on MMA in contrast to COmpcraﬁvely isolated sources without, Thus the
suitability of the regulation for MMAs has been ascertained via multiple source dispersion model
calculations for Peoria, St, Louis and Chicago.

Complionce with Rule 204(a)(1) can be accon'aplished by retrofitting existing plants with
sulfur dioxide removal systems or by converting the units to burn alternate, cleaner fuels. The

¥

timit of 1,8 pounds of sulfur dioxide per million BTU would require a sulfur dioxide removal system
of at least 72,4% e%ﬁc?ency based on coal 'c;f 3.5% sulfur by weight and heat content of |
11,00G BTU per pound. This required éfficiency is iess than manufacturers' guaranteed efficiencies
on currently available flue gas sulfur removal systems. Should the decision be made to burn low
sulfur coal, Rule 204(a)(1) would limit the sulfur content to 1% by weight for coal with a heating
value of 11,000 BTU per pound, Oil combustion would be limited to .7 pounds sulfur dioxide

per million BTU (opproximately .7% su!fur‘by weight), The tighfer standard for sulfur dioxide
emissions from sources utilizing liquid fuels is based upon (1) the need for such controls in order
“to altain the ambient air qudliiy stendards and (2) the feasibility of oil desulfurization as an
integral port of relinery operations.

It is anticipated that virtuolly all residential and commercial space heating sources
presently utilizing coal will convert to gas or low sulfur oil in order to comply with the particulate
emission limits (Rule 203(h) discussed earfier.

Rule 204(6) is superimpkqsed upon Qi‘her sulfur dioxide emission standards to insure

< that-the emissions from o single source or cluster of sources cannot violate the short term aational
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ambient air quttlijy'smnddrci of 1300 tﬁicorgmms per cubic meter (.5 ppm) for a three hour average
not to be exceedéd mote than once pkea*' yem’; Tivwe equations in Rule 204(d)(1) are based upon
r‘ecogﬁized methods for calculating the 'pedikwconcem%aﬁons from an elevated source with a
buoyant plume. For an electric utimy Idcgﬁted outside of the 19 counties which comprise the
MMAs, Rule 204(d) may impo;se restrictions on sulfur emissions which go significantly beyond the
rather lenient standord of 6 pouncjg f)‘er'mil lion BTU in Rule 204(b). For example a 300 megawatt
electric plant with a 300 ft, stack need o:}}y’rﬁéei' jhe b pand per million BTU limit which would
permit the use of coal with q»sulfurcoé’rem :,c}f:ck:pproXimurelyl 3%; whereas, the addition or
existence of a second 300 megawatt é|e'c}r'ic unit al that site would require the overall emissions
be reduced o a site~wide average emissioﬁl‘of 3 pounds of sulﬂ:r dioxide per million BTU.  This
could be achieved by burning gas in the 5@50nd unit, by burhing oil in both, or by any combination
of control und fuel selection, Rule 204(6}:(2’) i‘;; based on a similar concept but is oriented fow;rd
preventing unacceptable concenfrayﬂéné:&fsglf(n‘- dioxide e:n“;issiyt‘)n sources owned by different persons.
As provided in the Clean AnAcf, the Federal Environmental Protection Agency published
performance standards for certain new emission sources in i?%e Federal Register under Title 42 C.F.R,
Part 466 in Aug‘usf 79?1 . For fossil f\;e? fired steam generating units with o capacity greater than
250 million BTU per hour heat input, ﬁ\e'p;'oposc:l called for no more than 1.2 pounds of sulfur
dioxide per million BTU heat input when sé!ia fossil fuel is used., In contrast to this ﬂm‘/\‘gency
proposal calls for 1,8 pounds per million BTU for such new fuel combustion sources, The Féderql
figure would require control efficiencies of approximately 85% as contrasted to 72% for the Agency
proposal . We are not convinced at this time that the higﬁer of these two efficiencies can be
attained by commercially available flue gas sulfur removal systems s claimed by the Federal EPA,
The Agency has requested the Federal EPA to presén’r its stery. at hearings in [llinois; however, the
latest rumor is that tlwe'Feqeral EPA will raise ifs new source sulfur limitation. We are still trying
ffq cz’rvrq‘ng‘e 'fo'rj‘ I'edcmlfe iimonyund }F;” is. conyinciﬁg, the Agency may omend fifs prppcsaf fQ'r :

farage fuel combusticn sources to conform with the Federol




guidelines, |t will be demy‘sms‘rrcﬁedfurﬂwr on that the substitution of the pr;)posed federal
standard will not sigriifi t‘:’qhﬂy improve the air quality as forécosfed for 1975 and 1980 in the
Chicago Region, :

Industrial pl'ecesses are |:irmiied in Rule 204(e) to 1500 ppm sulfur dioxide, Sulfur recovery
plants associated with reﬁﬁé’ieg 'woulrd requi'r'e‘dpproximufely 85% efficient exhaust gas cleaning
equipment which is available fo;; such écnceﬁffuted gas streams, New sulfuric acid manufacturing
processes are govemed in Rule 264(@) {;y a pfocéé weight rate regulation of 6,5 pounds of sulfur
dioxide per ton of acid produced (100% acid bqs?s)'since the two standard methods of acid production,
chamber and contact processes, catr’wv:be {:0!1‘::"6”@& to this limit in multistage sysiems of 99,5% con~
version efficiencies; however, these kcxlfernq‘re processes have widely differing dir requirements
and thus with the some efficiencies would have widely differing concentrations of sulfur dioxide
in the exhoust guses.  The limitation on the erjn}irsgi;;t'] oF sulfuric acid mist from processes manufac~
turing or using sulfuric acid has been sef {1%1\,‘2 pound% per ton of acid produced or used (100% (;c'ld
basis), This level of control is ’céh’ﬂsi'cm'? w?%lwwﬂvy«:::yciﬁrylcxble control technology and with the fedeval
new source performance standards, |

RESULTANT SULFUR DIOXIDE LEVELS,.

[

The emission standards of Rule ’?.04 have been designed l;o achieve and mainiain the
ambient sulfur dioxide air quality smndards listed in Toble 1. Short term (3 hour average) maxima
are to be limited by c.combinaﬁon of emission stundards ond stack height requirements ciet%:rm?ned

- -using standard dispersion equaﬁons,kD.B{fumer, PHS Pub . No.999-AP-26, Rev.1969) for Vsingie
stacks. | Regional air quality, which is influenced primarily by the regional meteorology und the
magnitude and distribution of sources, has been analyzed at Argonne using the multiple~source
dispersion model curremly‘endorséd by the :F‘gaderal EPA (see Argonne publication 1IPP-2, December

1970). As mentioned in the introduction, three model regions have been studied: Chicago,
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St. Louis, and Pedria, The sulfur dioxide emission standards proposed in Rule 204 are
likely to achieve and mtﬁhtcﬁn the féﬂem.i secondary ambient air quality standard {annual

arithmetic mean, 60 ug/m3; approximate arnual geomatric mean, 52 ug/mY)in each of
. 60 ug pproximate onnual g

thase regions and therefore 1'Hy:’ough‘ouf fHQ:ngfe"




Chicago Mphopoltmn Air Quality Conho? Reg:en (CMAQCR)

Sulfur ozomde data ﬂom mc{wtdua! st?es and reg:oncﬂ irends are listed in Table 5,
Table'é indicates for the past sevarol years ﬂ?f’ annual average of all sulfur dioxide (West-Gaeke
bubblers) sampless* operated by the Cii'y oF Chiéc«go andl estimates by the Chicage Department of
Environmental Control of annual énﬁssiohs of ;U!Fl)r dioxide. Indications are that the City-wide
sulfur dioxide average for 1971 may be be%ow .02 ppm due to the effect of the Chicago fuel-
sulfur ordinance, |

Figure 12 shows the proﬂlé of Vsulfur: dioxide levels throughout the CMAQCR based on
1968 dir quality and emission data, ’

Figure 13 predicts the effect of c:pplying Rule 204 to only ma'ior sulfur dioxide emitiers.
The tinportance of cenfromng sulfur dioxide ém?,ésio'ns from fhe many small but de;1;;eely packed
fuel combustion sources is clearly cEemonstrrkqtedrhyeye. - '

1. -ra 14 predicts the effect of opprl)(iir;crg“i‘hapt’&seyﬁ CH‘qugo fuel-sulfur ordinance
throughout the CMAQCR, Compliancé wi 1‘5 the ndﬁoncl second ary standard is Iii;ely but with
little allowance for the anticipated growth in yrm,opyulmi,on and therefore in space heaiing sources,

A shift Yo 0.7% sulfur oil as required in Rule 204 and an essential ban on the use of coal
in urban areas {by virtue of Rule 203(h) ) leads to the predicted SOy profiles of Figure 15.
Complionce with the national secondary sfcnd&a’d is achieved but the Illinois standard of °
40 ug/m3 is exceeded over an oppreciable portion of Chicage.

Figures 16 ond 17 show projecﬁ(%hé of SO9 levels for 1975 and 1980, Growth has been
estimated using land use patterns and historical trends for different clusses of sources, Figure 18
indicates that the 1980 forecast is an significantly offected by requiring that new fuel combustion
sources larger than 250 million bty Vpeif'fhpq(mgeﬁhe pr’o’po‘sed federal standard of 1.2 pounds
SO9 'pei' miHi’on iﬁfU'isjsfeéd of thej ]7;’8;;§0uiﬁd’s‘per millri’on btu requirement of Rule 204(a).
eh a.fConfroi also opem:es -8 continuous SOQ mémfms, the -

C!l)fses since they do not correlate with bubbier.data or W|fh
: fde&,l oHy oppnoved mevsurement mﬁihoc. S

_-—'. l - -
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it is qppmy'ont‘ ?hafﬂm ]930502 levels in a significant portion of Chicago may exceed
the national secondary sicndo:"d;‘, ’ﬂmr mc.a:ximmﬁ 502 level in the central city ared is less than
10 percent above fﬁe federal seééndaq‘y 5*6ndczrél. According to Argonne, this is within nom\vui
tolerances of the model. Furf!'.a;';ilol'e,ﬁte caleulations are bused on o morket split between
7% sulfur o} and sutfur-free gﬂs 6f 54%«41'% (2% electric heat), Recent announcements by
the Peoples Gas Light and Coke Company’ thdhfheylgas availability picture hos significantly
improved imply that the actuol me:lrket”siplif in 1975 and 1980 may shift more heavily foward gos.
For example, a split of 40% oil-49% gas (2%fe1é.~cmc) would modify the 1980 SO2 forecast so
that the whole region with the exception of p:‘o;"fvions c:l‘ong the Indiuna border which are dominated
by Indiana sources, would be in c§rrfpl?c:nce"xﬁth the secondm'y sfaﬁaé|“d. Fc‘«zdfhese 're'asens,r fhe'
Agency feels that the proposed sfrcii'ég? for 502 contral in the CMAQCR will meet the requirements

for an approvable implementation plan,
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. TABLE 5 {continued) -
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013 .023

027 027

.026 023
L0420 013

A042. T L036

L0300 030

J078 070

J013 .006

29 29 '

" OTABME 6 |
CHICAGO CITY-WIDE SULFUR DIOXIDE LEVELS AND EMISSIONS

Annual Annual
Year - Arithmetic | Sulfur Dioxide
: Average Emission
{(ppm) (Tons/yeor)
1968 030 542,000 ()
1969 ,096 &) 381,000 (<)
1970 . 029 (<) -

361,000 (<)

17 bubbler sites

18 bubbler sites

16 bubbler sites )
From Federal EPA inventory
of the Chicago Region

From Chicugo DEC

Federal Crant Application
for FY 1971
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Figure ]2 : CMAQCR unregu!cted (cx:stmg 1%8)
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Rule 205, . . HYDRQCARéON‘EM},LSQQN STANDAKDS AND LIMITATIONS,

| Hydroccrb;ns'er‘hﬁfé‘ﬂ frgﬁ va;;iou; chemical plants 'cgswd opéroﬁons react with nitrogen
oxides in presence of sunlivgly‘xf fo Forrf; a complex variety of chemical compounds called
photochemical oxidants. Thésé oxidants togeﬂw‘er with suspended solid ond liquid particles
in the dir make up what is commonly |<n;':>wri as smog. In air ihese oxidants cause eye and lung
irritation, damage to vegetation, offensive §dor and thick haze, In 1967, for exqmple, cities
of Chicago and St Louis averaged total hydrocarbon level of 3,04 ppm and 3.56 ppm respectively.
The hydrocarbons corrected for mei‘hcaé for Ai’he:*;e cities correspbnd‘ approximately to 0.6 ppm and
0.7 ppm respectively,

The Federal Imp:lementation Plun requires thé states to enforce a hydrocarbon emission
standord fhat would reduce hydrocarbon concentration corrected for methane to 0.24 ppm by 1975,
The problem of atiaing this standard has been discu#sed in the introduction, The hydrocarbon,
regulations being proposed here are based upon regulations proposed kby IHinois Pollution Con.h'ol
Board in their MNewsletter #QS, ﬂﬁ Federal Implementation Plon Guidelines, the Los Angeles
and Bay Area Regulations und the datailed technical und economic feasibility study conducted
by the Agency and by consultants to the Agency funded by the Institute for Environmental Quality

Rule 205 deals with control of hydrocarbon emissions fror. all stationary sources,
Emissions of hydrocarbons like ethylene, foluens, xylene, ethy! benzene, etc, photochemically
react with pollutants present in the atmosphere to form photochemical smog. Hence, their
‘ t;brmf:'ol is essential to reduce the possib‘iﬂﬁes of formation of this type of smog, Hydrocarbons
like acetone, berzene, trichloroethane and tetrachloroethylene, eic. do not produce photo-
chemical oxidanis, but their control is necessary to prevent any iocal nuisance,

Rule 205(a) requires use of ﬂouhng roof mnks for hydrocqrbons having vapor pressure

between 2.5 psng and 12.5 psig if fhey are sfored in tanks of more than 40,000 galions cqpacnfy.
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has showed that the investment will pay off i‘n: agoui three years, - Use of submierged fill pipe
on storage tonks between 2505’40‘,’000 gallénﬁ capacity. wifl cut‘doWn emissions By about 66%.
These pipes are inexpensive and edsy ‘to;,in"sth « The rule also regulates use of a sysi’eni which
would either collect the vapors or 'disposé of them in a manner accepiable to the Agency.
Cost of such control equipment, compared to fhe price of the product has been found to be

negligible,

Refineries and other chemical operations preduce hydrocarbon water waste, Rule 203(a)(3)
limits fl'ue total quantity of hydrocarbon emissions from processes that recover the hydrocarisons
from such wastes. Loss of hydrocarbons from pumps and compressors is necessary for their
effective functioning. These losses can be controlled to some extent by using proper seals.

These emissions when comrolfed, pay offv;he cost of control device in a period leissvfhcm the
economic life of the equipment, | S :

The maximum hydrocarbon losses oécrgr ﬁom fluidizeci catalytic eracking unit of a refinery.
The hydrocaibons deposited on the cracki:ng catalyst are emitted to the atmosphere along with
other waoste gas streams when the catalyst is regenérmed; The proposed rule requires th‘uf the
waste gases dischorged into the almosphere not contain more than 100 ppm-of carbon monoxide.
One way this can be achieve;i is by the use of a CO boiler. The woste gases from a boiler in
compliance with Rule 205 (c)(1) would then hov’e’ less than 100 ppm carbon monoxide and
essentially no hydrocarbons,

Preliminary estimates indicate that overall hydrocarbon émissions from refinery operations
would be reduced by 85% and odors significantly curtailed if the proposed regulafions are
implemented, The major beneficiaries of the attendant improvement in cir quali"ry, ;.vill be
cemn‘mniﬁes within several miles of réfineries._ For example, a recent, one-day study funded by
the yylnslil‘ute of En‘viyoumenfd‘Quﬂl’ify in'tlwerjvfciniiy of the East St,Louis refinery complex

 indicated non=methane hydrocarbon levels in excess of 6 times the Federal standord ond also
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signiticant strong .9d§rsg The"resec:r'd;,ers' :cif:‘sb cdﬁciuded that yﬁoi‘ox'.veiwicles did not have o
major influence on the contgﬁﬁn‘ahf ije\{/els observed in that locality.

Rule 205(b) controls hydfocmbyonlé‘missfcns from chemical industries which use
photochemically reactive solveﬁfs, Tﬁe revgxufdfions kpyrcposed c:;s;ﬂy, for example, to paint,

varnish, lacquer, vapor degreosing and dry cleoning industries. The infent of the regulation

b

is not only to limit the total quantity of hydr;cicarboﬁ emissions but also fo encourage such
chemical industries fo convert their pmduc’ﬁﬁ‘{inm organic solvent bases to water and/or alkali
bc:sés. The effect of the regulation will be td reducé émissions'c;f photochemically reuctive
solvents by ot least 85%.

Hydrocarbon emission limits set for industries using photochemically reactive solvents
would require reduction of such emissions by either absorption or adsorption or any other process

with a removal efficiency of at least 85% or by incineration so that the CO content of effluent

gases is 100 ppm or less. Solverit emissions from-such industries are excessive, end because of

the nature of many of the processbes,éf}'carge_ Yo Qmes QF ,"t;'i'r'fdccbmpc;ny these emissions so that
control of the refatively low conc’er_wrfruf‘iyons of zsuevh,scfli\/erzrs-is"expensive. Considering this
general situation, these regulaffor;s enrrz/éq@géﬁ‘mdusfry: fé use non«m*gc:ﬁic solvents or fo use
processes where large qucmﬁﬁ’éﬁ of Vc;?rrérie jhcﬁ ’l"‘éqbirgdsr The' National Institute of Drycleaning'

recommends use of adsorbers to their members using perchloroethylene. A return of ¢hout three

years on adsorber investment is estimared,
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Rule 206 . . . CARBON MONOXIDI: ﬁMISSIC)N STANDARDS AND LIMITATIONS.
The total qucmhiy of carbon monomde emmed into the open atmosphere in 1968
from incinerators and industiial sou;tces alone, was estimated by the National Air Pollution
Control Administration "‘ro‘ be about iOO rﬁfllion tons. Even fhcugl& larger amounts of co:;bon"
monoxide are pmducerd and handled in ‘i’ndush'*iali processes, in most coses this is used as fuel
or raw material and emissions result only from [éq&.s or abnermal eperations. As compared fo the
quantity of carbon monoxide produced from incineration and industrial processes, stationary
fuel combustion sources emit a negligible c:onunf; The hearl}‘ contribution from coal burning
installations has been estimated to be about 0.8 million fbns only.
The average concentration of carbon monoxide at the CAMP Station of the National
Air Surveillance Networks has been repcrfed to be ]2 0, 17.1 and 12.5 arithmetic avercge in
ppm for 1964, 1965 and 1966 respecti vcly. ﬂxe Tederc:f Amblcm Air Quality Standards for
- arbon moroxide require that E-hour mfemge, nof excu:d 9 ppm. Even though there is at pi'ESG:;ni'
no :8-hour averuge data cxvai!uble,’ it is evident that thissl’undard is being exceeded, i’re!imh.wry
onalyses by Argonne Nationci Laboraforﬁf indiédfe that, although dpproximufely 85 percent of all
CcO émissions in the urbon areas is ;:t‘rribufhﬁle to motor vehicles which are confrolled under
national emission standards, con#iderqbie control over stattonary sources of CO will be rezquired’
to achieve the National Ambient Air Quqlit); Standards by 1975,
Rule 206(a) would allow carbon anoxidé emissions from fuel~combustion sources u;a to
200 ppm (corrected té ’50 pércenf excess air) from any stack, As was pointed out befor:a:, fuel
comhustion contributes a neg'ligirbl’e amount to the ambient air concentration. However, the

possibilities of excessive emissions from a-poorly operated fuel combustion emission source exists.

These emissions could not only cause a significant increase in the carbon monoxide level around
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the plant, but also increase the ambient dir. concentration over a wide area as the plume direction
changes. The relative inertness of carbon monoxide in reactions with normal gaseous atmospheric
constituents effectively eliminates the possibility of chemical reactions as @ mechanism for

1

reroval, It has also been predicted that the turnover period of carbon monoxide once emifted

into the atmosphere varies anywhere from 0,1 to3 years,
The main purpose of Rule 206(a) therefore is to make sure that all fuel combustion emission
sources arw operated properly, 1f these units follow the guidelines published by the fuel industry,

equiprment manufacturers, engineering associations or government agencies, they would be in

compliance with this rule,

Rule 206(b) waul(i ;jr'ohibif cﬂrbon’moncxide emissions from refuse-burning equipment to
exceed 500 ppm, Cm'bon‘monox?die appéars in cbnéiderqble amounts in the stack when Ih‘e air
supply in the combustion chq;nber is b’elo&%he ri‘heéa’ieﬁcai recuirement, This also occurs with
iraproper mixing of the fuel, combpsﬁbieﬁ cndq,“ It is an acr:ebfed fuct thot high fem;veraéum
incineration considerably reduces the dmouyﬁt‘ :df ‘c'qu;foﬁ monoxide emitted, For example, in a
normal sized incinerator, if (1) the incineration fehiperah)re is maintained above 1,6000 F,

(2) more than 150 percent excess air is supplied and (3) heat-release rates of less than

18,000 BTU pervhour per cubic foot of total combustion space is maintained, then the total

carbon monoxide emission could be brought down to dbout 1.0 poﬁnd per ton of waste inginerated,
Since this represents an incinerator of very good design which has to be operared at optimum
condifions to maintain this level of em%;sions, it"is’ very difficult to require existing incinerator

to meet this standard, Even if new’incinerators ure built to these specifications, maintaining

the optimum operating conditions is very difficult, Just to make a comparison between what can
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be accomplished and what Rule 206(b) requires, consider a 1,000 pounds per hour incinerator,

If this incinerator is 'opet‘m‘ihgfwvifh;ZOO percent excess air and if it complies with the 500 ppm
limitation, the total amount of carbon monoxide emitied into the open atmosphere will be

about 11 pounds per ton or 5.5 pounds per hour, This is approximately the amount of carbon

monoxide produced by o present - day automobile,

Rule 206 (cyrequires ﬂmt’ihe- cdrbcri monoz}éidéwasfg gas stream from any petroleum
process be burned in o dfrec"r flame aﬁe:‘bm'néf or anykéther equivalent device before the
gas stream is emitted into the a%mo.sphem; In the petreleumn industry, the efficient operation
of a fluid caotalytic cmckingiunif produces gqsés rich Vi"n corbonk monoxide. The catalyst
used in such units accumulates a carbormce&@s deposit in the reuctor ond the products of
combustion from burning of this carbon coating in ﬂwe regnerator contain anywhere from 5 io 8
percent carbon menoxide . Some reﬁherie;iﬁ the kU.’S. Vinave carbon monoxide boilers as un
integral part of a fluid catalytic cracking unit. Economics in many cases dictate the wpplicarion
of such a syster for controlling carbon monoxide em%séims,

The average CO emissions from fluid catalytic cracking units have been a;sfimcm;d tobe
about 13,700 pounds per 1,000 barrels of fresh feed, évén though this represents o smal |
amount when compered fo the total CO emitted from automobiles, it wog?d definitely cause

a very severe local problem if uncontrolléd, By requiring that the wasie gases containing large

amounts of CO be burned in either a direct flame afterhurner or an equivalent device, a lot of
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flexibility is 'bei}{g gravited to qcbom;ﬁsh Vfﬁe'end rgs’u[fsa This has beet: shown to be desirabl‘a
because of the cdgnplexi fyof tij@s rprz‘rohleniqs well as th‘e economics involved,
Rule 206(d) limits i'vhe»q\‘;cxkﬁi‘?fy '0? CO enitted from blost furnaces and basic oxygen
furnaees, Gases containing as much as 25 perrcéﬁ’r of Ci.)t»are generated from blast furnaces
and hence it s normally used as Fuél., Only durir;‘.'gak})nc;rmr.‘:!vcondiﬁon, i.e. when "slips" occur,
these gases are emitted cﬁr?éﬂy ‘into:;ffiﬁe atmosphere, Rﬂié' ZOé(d) will require use of an
afterburner or equivuiém control mkéﬁ'nodé msuch lsj?“f'ugkﬁ'@f’is., Exhaust gases from basic oxygen

furnaces contain small emounts of CO when compared to that in the gas generated from o blast

furnace, Nevertheless, these are olso required to be burned in an afterburner or equivatent

device because of the potential for causing a localized problem. ' |

Rule 206(e) limits the quﬁnﬁtyr gjf";'CQ e\rﬁyﬁ'tedn_4frjom'?¢i}p-:;[a's with a manufacturer’s roted

melt rate in excass of 5 tons per hour, . Gray.

ror&cupoicrs ia;;ri:é H’iO ly’argu;? source of carbon
monoxide emissions in the ?hdu'sfr‘!-a‘ '{;ro‘&é'ss cafeqory*. L The ;rs;\co'ni‘.'olled'carbon monoxide
emissions from gray tron foundries using these c;;porl’cts-; have beén;esﬁmmed to be approximately
145 pounds per ton of metal charged. A cupola with o me!ft rafe of 10 tons per hour would then

be producing about 1450 pounds per hour of CO.
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Rule 207 . . . N!TSOGEN OXIDE STANDARDS AND LiMITATiONS(PROPOSAL B)

Over 80 pgréenﬁ‘ of the total oxride_s of nitrogen emissions have been estimated to be
eriited from stationary sources. In decreusring order of magnitude, these sources are as follows:

1) Electric power generdting ihdush‘y, 38 percent

2)  Industrial fuel combustion sources, 29 percent -

3) Stationary internal combustion engines in pipelines and gas

plants, 21 percent
4y Small domestic éxnd commerciql ‘combustion sources, >IO percent

5)  Non-combustion sources, 2 peréent,

The most important aspect of the rel“cﬂ'ionship of'NQX with air pollution is associated
with the generalion of oxidants, The ratés"of formcﬁoh'qnd tlie steacly-state concentrations of t
oxidants are a function of light intensity, the cc;)nc'entrraﬁons of hydrocarbons and nitrogen oxid:os,
the HC-NO, ratio, and temperature. Colorless when emitted, some NO present in the flue
gases from o fuel combustion unit is photochemically cdnverl’ed to the visible NOo and this is
one of the principal ingredients of photochemical smog.

The na‘ﬁ'onuvl ambient «ir quality standards for nitrogen oxides is .05 ppm, annual
arithmetic avercge. )\mbient air quamy data obtained at the Chicago CAN\P station has been
at or slightly below this vaiue for the past 6 years with the exception of 1966 and 1970 for which
- the averages were .057 crnd‘.’OS() respectively (data for 1962 is not available). A study of air
quality data in Chigago during the summer of 1971 indicates a three month average of .07 ppm
which, when modified by typical seasonal patterns, correlates with an estimate of .06 ppm for
the annual average., This esﬁmau‘ez.is coni§i§tth with the ] 970 annuql average and with five rﬁonst

of measurements of nitrogen. oxides by the Chicago DEC.- Argonne has estimated that by 1975, the

" nationat vehicle emission standards would cause « reduction in nitrogen oxide levels to the .05

rowth:in emissions from stationdry sources. This of course will not be the
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case and the proposved{regiﬂqﬁgﬁs require Vcon’rrc'nls of large fuel combustion installations and of
focilities which munu?{cscfﬁye or Qf?e":jlitri‘c dc?’d. Such controls are desirable not only from the
standpoint of d‘r‘miriing regional air ql;;ali’ry standards but also for the minimization of localized -
problems, |

Rules 207 {a) and 207(b} reg’uiufe the emissionv of oxides of nitrogen from new and existing
fue‘l combustion emission sources with a rated h'eét? of equal to or greater than 250 million biu,
All fossil fuel combustinn processes paoducc oxides of nftrogen in varying quentities and concenfra-
fions depending fo o great extent onk%h;k;,”dmounf of excess air used for combustion, the hedt release
and removal ro;”es, %mhsvpon‘ eFFec‘rs,fmd fuel tyﬁe and compasition. Recent Federal EPA
sponsored studies show that oxides of nii%ogén,ém?ﬁsidns from these stationary sources can be reduced
by modifying those aquipment (épemﬁnrg and dcsxgn features which affect the combustion parameters
described above, Such modiﬁcaﬁans,oré fe(,hnwally as we“ s eéonom?cc}”y feasible. It has baen
found that these modifications are co1npgr’ufiﬁ§fv’el’:¥:diffipu[f to accorplish on coal fired units as
opposed to gas or ofl fired units; hence cogﬂ F:red uhits are being given until December 31, 1974
to reduce their oxides of nitrogen levels to meet these regulations,
Rule 207(c} limits the emission of ox?des:of,hih-ogen from nitric acid muaufacfu:'ring plants
and related operations. Of the three basic siepg utilized in tl,we manufacture of nitric acid by
the catalytic oxidation process, only the fhirﬂ end final step i.e. the db';:orpfion of nitrogen dioxide

in water is the source of NO,, emissions, Thése emissions, called off-gus or tail-gas, contoin
7aboui 0.3 percent NO+NOy and are usually reddish brown or yellow in céler# Since in the paost
this color has been the couse of complaints dgaiﬁsf !he acid plant operators, effo ts were directed
toward eliminating fhé color rather tha’n the pollutant itself. Reductions in actual quantities of
NOX emissions were first aécomgalisfhéc’i» ina éai‘alyﬁti cyombuﬁor by providing sufficient fuel for the

nitrogen oxide to react with f,het@iygén and other oxides of nitrogen in the tail yas. However,

nitrogen oxide emissions is by providing additional capacity =




The propoﬁad. lfmitdﬁon of 5.5 pounds of nitrogen oxides per fon of acid produced

(100% acid basis) in existing plants corresponds approximately to o concentration of 400 ppm in

the tail gas, This limit hos been found to be attainoble by either using catalytic combustion
or increasing the absorber capacity. “These two most promising chatement schemes, if used in

a new plant, can be so designed ‘r‘héf’i'l*gey*meei‘ i*he proposed 3 pound per ton limit without

affecting, to an um'edsoncbl;} extent, H\e" Qverd” i;lonf economics.

Rule 207(d) limits fhebyerm’irs’s?onsfj'ofNQx r'rom process sources ‘usﬁng ntirie acid,
Approximately 75 percent of iﬁej to'i“af mhlc Gc?;}r‘prdduc‘e‘d ié used for the manufacture of cmmonium
nitrote, If these manuchmﬁné Procé&séé faké feasonc:}rﬂé care ond mdintain good operating

conditions, NOy emisions con be ‘maihminefc} at qmin?ﬁﬁqi;fe\ielvcnd are likely to.comply with
the proposed limitation without the requirement for cantrol s‘yst'emsa

i

.

The commercially important compounds: produced by nitric acid oxidation include adipic

acid and terephthalic acid, In processes producing these compounds, economy requires the

recovery of NOy as nitric acid in absorbérs similar to those used in the manufacture of nitric

acid, Because of the small quantity df‘eFAFI‘ué',n}“vgdsés; fume incineration could be the most

effective and economical means of complying with the standard, , .




Rule 208 . . . ODOR
Since the public is more awdre fona,loder than any other manifestation of air

pollufic;n, Rule 208 limits 1‘!1e1em'?§s—i‘dﬁfs:§§ 57 ‘different odor producing substances, Rule 208(a)(1)

does not aliow the comcentmﬁgh?of’ ’t.hvfs_’;sbérgwbst?}mv:és to exceed the odor threshold in any
recreational, institutional, refail ,saléé‘,”‘hc":fef ar educational premises, Rules 208(a)(2) and
208(a)(3) allow a higher fzancenfraﬁéq of ?hese sulss‘rcsﬁées to exist in the ambient cir depending
upon the location of a par?icufcr:$§ur¢e !e‘m;‘g’t}infg such s;;bsi'ﬁnces.
Arthur D, Littie, Inc. mace some tests for ﬂxe Manur’aduring Chemist's Association, to
determine odor threshelds of 53"odqrqﬁfkcﬁé;ﬁ’§§i$¢ In their report, pr’esented by Gregory
Lecaardos et, al, of the &1st An&uixl APCA Me;e‘ﬁng, édﬁr thresholds for 57 chemicgis were listed
and these chemicals along with their odor ’rhrésb"dds,c:‘é sf{own in Table 2.4, By standardizing '
the method of sample presentation and 'rhi:ii;r’nirz;iihéfc%;ii‘i'cin'eous sensory interference, they defermined
that these thresholds prodt}ced minirhgmfdeﬁﬁ ﬁc}ble ,pdbf,respor1s;~ and provided consistent and
internally comporable data for one parqmé’rer of odor. The odor thresholds shown in this iable
are the concentrations at which a particular sub‘sf(:mc'é in the gusedus or vapor phase produces
the vltimate sens‘m-ion of smell,
’Rule 208(b) calls for a quantitative chemical analysis, of a certain degree of accuracy,
to determine the concentrations of odorous s’ubs‘r.csncese Qdor as defined is most genero“y; cfonsidered
jo be any stimulus which Es; perceived by fhg sense of smell, Since the "sense of smell" ifself
“has broader or narrower connotations, uquénﬁfcx.live chemical analysis is desirable to prove
whether a parficular source is in violation or’né%. The best method which, depending upon the
human olfactory sense, is the o one pubitshcd b;t ASTM demgnarad DI391-57, This method however

is not accuraie enough bemuse QF the. vancmons in oifcxc'foly sense From person fo person. Concen= .

fmhons of most of fhe compound'v hsted in Tabie 2 4 can be easily deionmned b)f ano!y tcal




procedures m any well échTppéd fab éndifl{é rest of them may need certain special types of
tasting equ?pmehf, &.9. O gas ::‘hroma?okgwphe Other méhads fike the Standard Method of Test
for Concentration of Odorous Vapors, ASTM Designation D1354-60, can also be used in"coses
where the conceniraﬁoﬁ%— are bebw'vthe level at which an aceurate quantitaiive determination
could be made, | |

| Rule 208(c) limits the emission of odorous subsfcmces specifically from inedible rendering
plants. Due fo the tack of daia for deferminfné the exact type ond quantity of substances emitted
from these planfs no quontitative et"ni’fssi‘pn l?km'if'cfions are being proposed, However, it has been

established that the decomposition of protein material and the cooking of stale meat is a

substantial source of odorous substances, especially hydrogen sulfide, The Air Pollution Engineering

*

Manual compited and edited by John A, Danielson lists 'dry—-ba?ch type blood cookers us the
largest source of odor V;;?wiss?(.)n;;;rr3,80()‘ million odor unitg per ton of feed, Next is the d:'y-*b;zfch
type rendering cooker with an e;niss?on réfé oFT,OOO million od;:;r units per ton of feed, Other
sources of odors from rendering operations are feather diyers and blood spray dryers.

By limiting odor to 120 uni’rsﬁ pe‘f cubicr foot of exhaust guses, rendering plants will have
to control odors with 92 percent efficient or b’eh‘;er control equipment, Afterburnars, condensers,
adsorbers and scrubbers are devices fHaf"'corj be Qsed to attain these removal efficiencies. Typical
combination of condensers dﬁd czf'terbume,rsj have cﬂso heen emrloyed tc mducé odor lé&e.;!s to «
very desirable level but the operating costs of such system are known ‘o be higher than {'l%ose for
single units, Depending, of course, onA the specific plont operating conditions, single units can

very well attain efficiencies of better than 99 percent if operated under proper conditions,

- These types of control equipment would then bring most of the plants into compliaice.




Unlike 1hc measurement meL od speczﬂoc m Ruie ?08(3) odor levels from rendering

plants will be dofermmnd by mukmg 'tuseA o? fhe human olfcc ory sense. The Standard Method for

Meusuwmen‘f of Odor in Afmosphese (Dxlunon Mcfhcd) ASTM Deszgna fon: D1391-57 us modified

by Mills will be used o dewrmu‘ie odo:" oncenfrm‘sons. Mcasuremems made by this syringe~

dilution method are expressed in’ odc:t'units whiich is esser’}i'iya,{kly the amount of the odorous material

{odorant in @ir) necessary to contaminate a.cubic. foot of non-odorous air to the median barely
perceptible level in humans, O1}1ei€*thresl}oklﬁ){eihods, wijich make quantitative measurements
can also be used if a direct mluhonshl 3 bafwecn the udor unit and the unit of measurement by

this method exists,
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