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1.0 EXECUTIVE SUMMARY

The enclosed report is the U. S. Environmental Protection Agency's
(EPA) response to Section IV of the Energy Supply and Environmental
Coordination Act of 1974 (ESECA). Section IV requives EPA to review each
State Implementation Plan (SIP) to determine if revisions can be made to
control regulations for stationary fuel combustion sources without inter-
fering with the attainment and maintenance of the National Ambient Air
Quality Standards (NAAQS). In addition to requiring that EPA report to the
State on whether control regulations might be revised, ESECA provides that
EPA must approve or disapprove any revised regulations relating to fuel
burning stationary sources within three months after they are submitted to
EPA by the States. The States may, as in the Clean Air Act of 1970, initiate
State Implementation Plan revisions; ESECA does not, however, require States
to change any existing plan.

Congress has intended that this report provide the State with infor-
mation on excessively restrictive control regulations. The intent of ESECA
is that SIP's, wherever possible, be revised in the interest of conserving
low sulfur fuels or converting sources which burn 0il or natural gas to coal.
EPA's objective in carrying out the SIP reviews, therefore, has been to try
to establish if emissions from combustion sources may be increased. Where
an indication can be found that emissions from certain fuel burning sources
can be increased and still attain and maintain NAAQS, it may be plausible
that fuel resource aliocations can be altered for "clean fuel savings” in a
manner consistent with both environmental and national energy needs.

In many respects, the ESECA SIP reviews parallels EPA's policy on clean
fuels. The Clean Fuels Policy has consisted of reviewing implementation plans
with regards to saving low sulfur fuels and, where the primary sulfur dioxide
air quality standards were not exceeded, to encourage States to either defer
compliance regulations or to revise the 50, emission regulations. The States
have also becn asked to discourage large scale shifts from coal to oil where



this could be done without jeopardizing the attainment and maintenance
of the NAAQS.

To date, EPA's fuels policy has addressed only those States with
the largest clean fuels saving potential. Several of these States have or
are currently in the process of revising SO2 requlations. These States are
generally in the Eastern half of the United States. ESECA, however, extends
the analysis of potentially over-restrictive regulations to all 55 States and
territories. In addition, the current reviews address the attainment and
maintenance of all the National Ambient Air Quality Standards.

There are, in general, three predominant reasons for the existence of
overly restrictive emission Timitations within the State Implementation
Plans. These are: 1) the use of the example region approach in developing
State-wide air quality control strategies; 2) the existence of State Air
Quality Standards which are more stringent than NAAQS; and 3) the "hot
spots” in only part of an Air Quality Control Region (AQCR) which have been
used as the basis for controlling the entire region. Since each of these
situations affect many State plans and in some instances conflict with current
national energy concerns, a review of the State Implementation Plans is a
logical follow-up to EPA's initial appraisal of the SIP's conducted in 1972.
At that time SIP's were approved by EPA if they demonstrated the attainment
of NAAQS or more stringent state air quality standards. Also, at that time
an acceptable method for formulating control strategies was the use of an
example region for demonstrating the attainment of the standards.

The example region concept permitted a State to identify the most
polluted air quality control region and adopt control regulations which
would be adequate to attain the NAAQS in that region. In using an example
region, it was assumed that NAAQS would be attained in the other AQCR's of
the State if the control regulations were applied to similar sources. The
problem with the use of an example region is that it can result in excessive
controls, especially in the utilization of clcan fuels, for areas of the
State where sources would not otherwise contribute to NAAQS violations. For

instance, a control strategy based on a particuiar region or source can



result in a regulation requiring one percent sulfur gil to be burned stiate-
wide where the use of three percent sulfur coal would be adequate to attain
NAAQS in some locations.

EPA anticipates that a number of States will use the review findings
to assist them in making the decision whether or not to revise portions of
their State Implementation Plans. However, it is most important for those
States which desire to submit a revised plan to recognize the review's
limitations. The findings of this report are by no means conclusive and
are neither intended nor adequate to be the sole basis for SIP revisions;
they do, however, represent EPA's best judgment and effort in complying with
the ESECA requirements. The time and resources which EPA has had to prepare
the reports has not permitted the consideration of growth, economics, and
control strategy tradeoffs. Also, there has been only lTimited dispersion
modeling data available by which to address individual point source emis-
sions. Where the modeling data for specific sources were found, however,
they were used in the analysis.

The data upon which the reports' findings are based is the most
currently available to the Federal Government. However, EPA belives that
the States possess the best information for developing revised plans. The
States have the most up-to-date air quality and emissions data, a better
feel for growth, and the fullest understanding for the complex problems
facing them in the attainment and maintenance of quality air. Therefore,
those States desiring to revise a plan are encouraged to verify and, iﬁ
many instances, expand the modeling and monitoring data supporting EPA's
findings. In developing a suitable plan, it is suggested that States
select control strategies which place emissions for fuel combustion sources
into perspective with all sources of emissions such as smelters or other
industrial processes. States are encouraged to consider the overall impact
which the potential relaxation of overly restrictive emissions regulations
for combustion sources might have on their future control programs. This
may include air quality maintenance, prevention of sianificant deterioration,
increased TSP, NOX, and HC emissions which occur in fuel switching, and other
potential air pollution problems such as sulfates.



Although the enclosed analysis has attempted to address the
attainment of all the NAAQS, most of the review has focused on total
suspended particulate matter (TSP) and sulfur digxide (502) emissions.
This is because stationary fuel combustion sources constitute the greatest
source of 302 emissions and are a major source of TSP emissions.

Part of each State's review was organized to provide an analysis
of the 502 and TSP emission tolerances within eacn of the various AQCR's.
The regional emission tolerance estimate is, in many cases, EPA's only
measure of the "over-cleaning”" accomplished by a SIP. The tolerance
assessments have been combined in Appendix B with other regional air quality
“indicators" in an attempt to provide an evaluation of a region's
candidacy for changing emission limitation regulations. In conjunction with
the regional analysis, a summary of the State's fuel combustion sources
(power plants, industrial sources, and area sources) has been carried out
in Appendix C, D, and E.

The State Implementation Plan Review has addressed the emissions
from fuel combustion sources in each of Alaska's four Air Quality Control
Regions (AQCR's). The major findings of the review are as follows:

e Ihe review indicates that SO, _emission regqulations may be .
revised in all the AQCRs without jeopardizing attainment and
maintenance of NAAQS. The review also indicates that
emissions from present fuel burning practices are in overa
compliance with SO2 emission regulations in the Cook Inlet
and Northern Alaska AQCRs (due to the use of low sulfur
fuels), and that there is room to increase SO7 emissions
significantly before violating the emission regulations
in these regions.

e Particulate emission requlations do not sppear to
be overly restrictive in any of the four Alaska
AQCRs. In each of the regions, fugitive dust, sus-
pended by traffic and other activities, is suspected
to be the major contributor to suspended particulate
matter in each of the AQCRs. In rural areas, where
fugitive dust does not pose as difficult a problem as in
the urban areas, it may be possible to revise particulate




emission regulations from fuel-burning sources.
However, revisions of particulate regulations in
areas of worst air quality (urban areas) would only
aggravate the existing and projected air polliution
problems for particulates.

Areas in which SO, or particulate emission regulations

may be revised wi%hout jeopardizing attainment of federal
air standards, are candidates for clean fuel savings. 1In
addition, there are regions where significant fuel savings
may be accomplished within the constraints of the regulation
emission 1imits, and without jeopardizing attainment of
federal air standards. The review analysis indicates

that SO emissions may be increased significantly (to
obtain clean fuel savings) without violation of emission
regulations or interference with attainment of air quality
standards for S0z in the Cook Inlet and Northern Alaska
AQCRs. However, the analysis shows that while particulate
emissions may be significantly increased without violation
of combustion emission regulations in the Cook Inlet AQCR,
potential clean fuel savings programs which would cause
such an increase in particulate emissions would probably
be in conflict with attainment of federal air quality
standards in the urban areas of this region.
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2.0 STATE IMPLEMENTATION PLAN REVIEW

2.1 SUMMARY

A revision of fuel combustion source emissions regulations will
depend on many factors. For example:

Does the State have air quality standards which are more
stringent than NAAQS?

Does the State have emission limitation regulations
for control of (1) power plants, (2) industrial sources,
(3) area sources?

Did the State use an example region approach for demon-
strating the attainment of NAAQS or more stringent State
standards?

Has the State initiated action to modify combustion
source emission regulations for fuel savings; i.e.,
under the Clean Fuels Policy?

Are there proposed Air Quality Maintenance Areas?

Are there indications of a sufficient number of monitoring
sites within a region?

Is there an expected 1975 attainment date for NAAQS?

Based on reported (1973) air quality data, does air quality
meet NAAQS?

Based on reported (1973) air quality data, are there indications
of a tolerance for increasing emissions?

Based on the State Implementation Plan, are there indications
of a tolerance for increasing emissions in 1975?

Are the total emissions from stationary fuel combustion
sources less than those from all other sources?

Must emission regulations be revised to accomplish
significant fuel switching?

..Do modeling results for specific fuel combustion sources indi:cate

there is a potential for a regulation revision?

The following portion of this report is directed at answering
these questions. An AQCR's potential for revising regulations is then
determined by a consideration of the air quality indications represented in
the responses to the above questions.



Table 2-1. Alaska State Implementation Plan Review (Summary)

e v . Northern
Cook Inlet Alaska South Central South tastern
STATE AOCR AOCR AQCR AQCR

"INDICATORS" TSP S0 TSP S0 TSP S0 ISP 50. TSP so
£ 2 2 o

o Does the State have air quality standards
which are more stringent than NAAQS? No Yes

e Does the State have emssion 1imiting regu-
latijons for control of:

[N SR I

1. Power plants Yes Yes
2. Industrial sources Yes Yes
3. Area sources No No

o Did the State use an example region approach
for demonstrating the attainment of NAAQS or No
more stringent State standards?

No

e Has the State initiated action to modify

combustion source emission regulations for fuel No MNo
savings; i.e., under the Clean Fuels Policy?

_ b

i Are there proposed Air Ouality Maintenance Mo

Areas? Ho

— - ‘
o Are there indications of a sufficient nunber
of monitoring <ites within a region?

o o

You Yes Yes Yes Noy No = Yoo

e Is there an expected 1975 attainment date
for NAAQS? No Yes | No Yes No ves | o Yes

o Based on reported (1973) Air Quality Data, No

: f
does air quality meet NAAQS? Yes No Yes No N/AT I No Yes

o Based on reported (1973) Air Quality Data, b b b b
are there indications of a tolerance for No Yes No Yes No ves No
increasing emissions?

Yes

e Are the total emissions from stationary fuel ‘ c
combustion sources lower than those of other Yes | Yes Yes Yes Yes Yes Yes Yes
sources combined?

. —

e Do modeling results for specific fuel combustion ' ,
sources show a potential for a regulation revision? |- No modeling results Jare avdilable o

e Must emission regulations be revised to accom- No No

plish significant fuel switching? | Yes Ho Yes ves Yes ves

ek T S RIS S

e Based on the above indicators, what is the d Dyl d d
potential for revising fuel combustion source Poor™ | Good | Poor™ | Good | Poor”| Good | Poor
emission lTimiting regulations?

Good

& Is there a significant Clean Fuels Savina® b b b b
potential in the region? to Yes }No Yes | No Yes | noD | Yes

3 The state of Alaska developed a control plan for attainment of the federal air standards by addressing the specific

air pollution problems in each of the AQCRs separately.

A "no" assessment in these instances does not rule out the possibility that significant particulate emission toler-
ance or clean fuel savings potential may exist in the region's rural areas, away from the urban areas possessing
worst air quality levels of suspended particulate matter.

The "yes" assessment here was made on the basis that fugitive dust is suspected to be the major contributor to the
highest levels of suspended particulates measured in the Northern Alaska AQCR. (This portion of the particulate
inventory has not quantified and was not included in the emissions summary of Table A-8.)

A “"poor" assessment in these instances does not rule out possibility of potential for revising fuel combustion
source emission regulations in rural areas (see note b).

€ Although the state has air quality standards for SO, more stringent than NAAQS, the Implementation Plan of Alaska
addressed attainment of the federal standards, rathgr than those of the state.

-

Data not available, however S0, readings are known to be very low in this region since there are no significant sources of 50,

w

“Clean fuel savings" refers to the replacement of current fuel schedules with "dirtier” fuels. (Wherever emissions from fuel
burning sources can be increased without jeopardizing attainment of NAAQS, 1t may be plausible that fuel resource allocations
can be altered for "clean fuel savings.")
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The initial part of the SIP review report, Section 2 and
Appendix A, was organized to provide the background and current
situation information for the State Implementation Plan. Section 3
and the remaining Appendices provide an AQCR analysis which helps
establish the overall potential for revising regulations. Emission
tolerance estimates have been combined in Appendix B with other regional
air quality "indicators" in an attempt to provide an evaluation of a
region's candidacy for revising emission limiting regulations. In con-
junction with the regional analysis, a characterization of the State's
fuel combustion sources (power plants, industrial sources, and area
sources) has been carried out in Appendix C, D, and E.

Based on an overall evaluation of EPA's current information, AQCR's
have been classified as good, marginal, or poor candidates for regulation
revisions. Table 2-1 summarizes the State Implementation Plan
Review. The remaining portion of the report supports this summary with
explanations.



2.1 AIR QUALITY SETTING - STATE OF ALASKA

The following discussion provides a characterization of the various
AQCRs in terms of air quality. It includes an examination of ambient air
standards, emission inventories, and air-monitoring networks.

2.1.7 Air Quality Control Regions

The State of Alaska has been divided into four federal air quality
control regions to provide a.basis for the adoption of regional air quality
standards and the implementation of these standards. The four regions and
their boundaries are shown in Figure A-1. These regions cover an area of
586,000 square miles (which is approximately 17 percent of the area of the
rest of the United States), in which only 302,400 people live (1970 census).
Because of Alaska's rather remote position relative to the rest of the
United States, no interstate air quality control problems are foreseen.
Although Alaska borders Canada for a considerable distance, no air quality
control problems are foreseen for some time because of the unpopulated
nature along the boundary.

The priority classification for each of the air quality control regions
for particulates, 502, and NOX, is presented in Table A-2. The most pressing
air pollution problem in the State involves particulates. Two of the four
AQCRs, the Cook Inlet and Northern Alaska AQCRs, nave been designated
Priority I for particulates. Only one AQCR, the South Eastern Region,
has been designated Priority I for sulfur oxides. Remaining classifications
are all Priority III. Table A-2 also shows that no sectors in the State of
Alaska have been designated as Air Quality Maintenance Areas.

2.1.2 Ambient Air Quality Standards

Ambient Air Standards for the State of Alaska are shown in
Table A-4. The State primary particulate standards are equivalent to the
federal secondary standards, but Alaska has adopted considerably more stringent
standards for 502 than the federal government.

10



2.1.3 Air Quality Status

The 1973 air quality status for particulate levels in the various
AQCRs is given in Table A-5. Three of the four regions reported air
monitoring data. Table A-5 summarizes the worst cases of air quality for
particulates in each of the regions in 1973 (or 1974, in the case of the
South Central AQCR). Violations of the federal air standards for sus-
pended particulates occurred in each of the AQCRs, and were more severe in
terms of the 24-hour basis. Based on proportional rollback criteria applied
to the air quality of Table A-5, particulate emissions must be reduced by
56 to 87% in the various AQCRs before air quality will attain the federal
air standards. Almost all of the AQCRs are subject to heavy particulate
loadings by traffic generated dust. This causes consistent high particulate
measurements in the downtown aréas of Anchorage and Fairbanks, where the
worst air quality for particulates is measured. There was suspicion that
the worst particulate air quality reading obtained for an annual value in
the Northern Alaska AQCR in the Plan baseyear was not representative of
ambient particulate levels, since the sampler was located only five feet
above the street level in downtown Fairbanks. Current data show, however,
that more severe violations occur regularly for the 24 hour value, at many
different sampler locations, and at various different heights.

Air monitoring data for SO, within the Alaska AQCRs is very limited.
Three of the regions are reportedly well within ambient air standards for
S0,.  The measurements reported for the Northern Alaska Region, from a
single sampler located there, indicates very low values for S0,. It should
be noted however, that only eight valid values were reported from the station
throughout the year. Measurements of 502 from the single sampler in Cook
Inlet AQCR show 502 values there to be very low also. In the only other region
(South Eastern AQCR) reporting measured values of ambient S0p, all readings
were well within the 24 hour standard (the data was not complete enough to
warrant reporting an annual mean). This would indicate that attainment of
federal air standards has been achieved in the South Eastern, Priority 1A, AQCR.

2.1.5 Emissions Summary

Table A-8 provides a summary of particulate emissions generated
throughout the various Alaska AQGRs. The vast majority of the
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identified man-made emission sources included in the emissions inventory
(excluding traffic generated dust) is located within the vicinity of
Fairbanks. It is estimated that 7,700 tons/year of man-made particulate
eﬁissions are geherated within the Northern Alaska AQCR. Man=made emission
sources in the South Central and Cook InletAAQCRs produce relatively negligibie
particulate emission inventories as seen in Table A-8. Fugitive dust
arising from traffic and other activities is suspected to account for the
major portion of total suspended particulate matter. While the inventory
of Table A-8 does not include fugitive dust emissions, it does show clearly
the mix of fuel combustion emissions, and demonstrates the substantial role
of combustion emissions in the overall process-related emissions inventory.

Table A-7 lists the number of combustion emission sources in each of
the AQCRs. These are the number of emission sources which have been in-
ventoried in the NEDS and/or the Federal Power Commission Data System. Only
12 power plants have been identifed as significant emission sources throughout
the State. (Half of these are in the South Eastern AQCR.) There are slightly
more industrial-commercial fuel combustion sources, and half of these are
located in the Cook Inlet AQCR (near Anchorage).

Table A-9 provides a summary of 502 emissions generated throughout the
various Alaska AQCRs The inventory is not believed to be very reliable as
was indicated by the conflicting values of SO, emissions displayed in separate
NEDS publications. The role of fuel combustion in 502 emissions is seen to
change only slightly from region to region. Relatively Tittle S0, is generated
from power plant activity. In most AQCRs, industrialfcommercial combustion
sources account for the most substantial portion of the 302 emyssions
inventory. The quantity of SO,cemissions from industrial/commercial sources
varies sharply for one of the regions. In the Ccok Inlet AQCR, relatively
minor industrial/commercial emission sources exist, accounting for only 1.4%
of the overall SO2 inventory. The impact of fuel revisions or relaxation of
combustion source emission regulations would have very minor effects on the
air quality in the €ook Inlet. However in the Northern Alaska, Soq}hJqutral
and South Eastern AQCRs, a substantial portion (17 to 32%) of the SOo emissions
are generated from industrial sources, and it.is expected that air quality. could

be affected by either a change in fuel burnwnq schedules, or a relaxation in
regulations.
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2.2 BACKGROUND ON THE DEVELOPMENT OF THE STATE IMPLEMENTATION PLAN

This section provides a characterization of the implementation control
strategies, a comparative evaluation of air quality/emissions relationships
assumed at the time of the strategy development and those which can be
assumed from more recent data, and an evaluation of the tolerance each of the
AQCRs possesses for increased emissions of particulates and SOp.

2.2.1 Particulate Control Strategy

The State of Alaska developed a control plan for achievement of the
federal air standards for particulates by addressing the air pollution problems
in the Priority I AQCRs separately. Candidate control strategies were investi-
gated, but difficulties arose in developing emission inventories, and in
calculating emission reductions from the candiate strategies. These difficulties
stemmed from insufficient air quality data, and an incomplete quantification of
emission sources. As a result of these deficiencies, the EPA judged the Alaska
Plan to be inadequate for attainment of the secondary standards for particulates
(primary standards were considered attainable however, as shown in Table A-3).
The State was granted an extension to study the particulate matter problem
further, and to develop an appropriate control strategy.

Traffic generated dust is suspected to account for the major portion
of suspended particulate matter in the Cook Inlet AQCR (in Anchorage), and
in the Northern Alaska AQCR (in Fairbanks). Similar problems with fugitive
dust appear in urban areas of the South Central and South Eastern AQCRs.

A large segment of the roads in these areas are unpaved. Paved roads are
very dusty, due to dust produced by vehicles on unpaved roads within the
central business district and the residential areas. The amount of dust

arising as suspended matter in the atmosphere from these activities is
unknown.

In the plan development, an area model estimation procedure was used
in an attempt to relate known emission rates to air quality. Air quality
estimates were calculated for the Anchorage Area {Cook Inlet AQCR) for known
source emitters. The calculated air qualities resulting from the known tonage

13



(2620 tons) of particulate emissions in the area were found to be several times
Tower than measured values at sampling sites. The results implied that

sources other than known particulate emission sources in the inventory contri-
bute .greatly to the air quality problem in Anchorage. The sources of parti-
culates not included as known quantifiable emissions are traffic generated road
dust, and natural sources.

The proposed control strategy for both the Cook Inlet and Northern Alaska
AQCR consists of 1) application of reasonable control technology to existing
industrial sources, and 2) initiating a program to reduce traffic generated
dust and dust from other sources. An emphasis will be placed on identification
of the particulate origins, and to measure the impact of the proposed candidate
control measures as they are implemented. These measures consist of 1) paving
roads, 2) oiling roads, 3) planting vegetation, 4) street cleaning. Evaluations
of the impact of each of these measures supported by air quality monitoring data,
will be conducted to define the particulate problem in the Cook Inlet and
Northern Alaska AQCRs. In the formulation of the control strateqy for the

South Eastern and South Central AQCRs, it was assumed that air quality
for particulates there was within the federal air standards, hence, no
control plan was proposed for these regions.

It should be immediately clear that the efforts of this review are
severely constrained by the interim status of the particulates control strategy
for the two Priority I regions. Until the proposed road dust control measures
can be evaluated and until the dust emissions may be measured and related to air
quality, it will not be possible to assess regional clean fuel savings or
emission regulation restrictiveness, except within the very loose context of
the uncertain status of the Plan.

Table A-10 summarizes pertinent data used in the development of
particulate control strategies for the various AQCRs. The worst air quality

14



for 1973 was measured as a 24 hour average in ali AQCRs. Since the
control strategies were formulated on the basis of the annual readings
rather than the worst violation values, it follows that the control
strategies are targeted for under-design.

2.2.2 §92 Control Strategy

The EPA assessment of the Alaska Control Strategy for SO2 determined it

was adequate for achievement of the national secondary standards. Modeling
performed for the South Eastern AQCR indicates that secondary standards will
be met in that region, based on control of two suifite pulp mills. One mill
is located in Sitka and the other in Ketchikan. These mills are approximately
180 miles apart and are not expected to cause any combined effect. Since
there is no air quality data presently available, emissions from the Ketchikan
mill were used to estimate the effect on air quaiity. Because this problem is
point source oriented, reductions were based on the more stringent 24-hour
standard. An emission factor of 30 pounds of sulfur dioxide per ton of pulp
produced (a figure supplied by the pulp mill), was used to determine emissions.
The estimated maximum 24-hour value indicated by a point source model is
310‘pg/m3. By applying the State's regulation, which is equivalent to
reasonably available control technology (20 pounds of sulfur dioxide per ton
of pulp produced), a maximum 24-hour concentration of 240,,ug/m3 is predicted.
This is sufficient to attain and maintain the national standards for sulfur
oxides in Ketchikan and Sitka, since emissions from the latter mill are
slightly lower.

The remaining regions in Alaska, the Cook Inlet, Northern Alaska, and
South Central AQCR, are classified Priority III for sulfur oxides. It is
reported by the Plan that atmospheric levels of sulfur oxides in these
regions are well within air standards, and that air quality will be main-
tained by enforcement of regulations adopted under the Plan. Table A-11
provides a summary of the overall control strategy and related data.

2.2.3 Emission Tolerance Evaluation

Table A-10 and A-11 provide an assessment of the tolerance which each
of the AQCRs possesses for increased emissions of particulates or 502. If
a region has a tolerance for more emissions, then this indicates 1) it is
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possible that fuel burning schedules may be revised so that clean fuel savings
may be accomplished, and 2) it is possible that fuel combustion emission regula-
tions may be (but not necessarily) relaxed. The methodology used in calculating
the emission tolerance is explained in detail in Tables A-10 and A-11. There
are basically two ways in which the tolerance is derived: 1) by a comparison of
the allowable region wide emissions with the actual emissions forecast in 1975,
using the data from the Implementation Plan analysis, or 2) by a comparison of
allowable region wide emissions with the actual 1973 emissions as determined
using 1973 air quality/emissions data. The former method is chosen when the
Implementatioh Plan forecasts appear to be reconcilable with recent air
quality/emissions data. In this case, forecasts of the plan are considered
valid, and used to develop an emissions tolerance. If justified, this method

is preferable, since the emission tolerance developed in this way reflects the
full impact of the control strategies after their implementation is complete in
1975. The emission tolerance becomes a measure of the degree of "over-cleaning"
accomplished by the Plan, or in cases where the region was already within air
quality standards and did not require additional pollution controls, the
tolerance is an expression of the degree of degradation possible before

federal air quality standards are jeopardized. However, if irreconcialiabilities
exist from the comparison of Implementation Plan forecasts with more current air
quality and emissions data, it will be necessary to abort the first approach
discussed above, and determine the emission tolerance based on 1973 air quality
status in the region, beforé& any substantial controls have been implemented

from the control strategy.

Table A-10 provides a summary of the data used to generate a particulate
emission tolerance in each of the AQCRs. None of the regions possesses an
overall tolerance for increased emission of particulates. This is suspected
to be due mainly to substantial atmospheric loadings of fugitive dust,
arising mainly from urban traffic related activity. Although air monitoring
data is not available to provide a spatial characterization of the fugitive
dust problem, it is suspected that rural areas would be less subject to the
high levels of particulate loadings experienced in the urban centers. It is
possible therefore, that certain rural areas within a region may possess a
significant tolerance for increased particulatezemissions.
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Table A-11 provides a summary of the data used to develop a SO2 emission
tolerance in the various AQCRs. Substantial tolerances appear to exist in all
four regions. Data was unavailable to permit the quantification of the
tolerance in the South Central AQCR (although the relatively low 302 emis-
sions inventory there would appear to suggest substantial room for more
emissions). Because of very limited monitoring data available to characterize
SO2 air quality in the Fa¥rbanks area, no emissions tolerance was calculated
for the Northern Alaska AQCR.

2.2.5 Fuel Combustion Regulations Summary

Table A-12 provides a summary of the fuel combustion emission regulations
which have been adopted as the control strategy of the State Air Program
Implementation Plan. The regulations apply statewide. SO2 emissions are
limited to 500 ppm from the stack of combustion units. Particulate stack
emissions are limited to .1 grain/SCF for coal combustion, and .05 grain/SCF
for 0il and gas burning.

2.3 SPECIAL CONSIDERATIONS

This section provides a brief narrative on special considerations which
may impact to some degree the final assessments to be developed in this report.

2.3.1 Planned Revisions to the Implementation Plan

The EPA granted an extension to the State of Alaska to study the
particulates problem in the Cook Inlet and Northern Alaska AQCRs. The EPA
recognized the State Plan for particulates was adequate for the attainment of
the primary particulate standards, and expects the State to proceed with an
enforcement schedule to insure compliance from the applicable emission sources.
The State has submitted a study methodology to investigate the effects of
candidate measures to control traffic generated dust in Anchorage and Fairbanks,
and has scheduled an evaluation completion for the study by the end of 1974.

It is expected that the study will lead to a definition of the particulates
problem (origin and quantity), and a determination of appropriate control
measures which may be implemented to insure attainment of standards in the
two Priority I regions.

17



2.3.2 Fuels and Fuel Conversions

As related in Sectijon 3.0, fuel oils and coals used in the Cook Inlet
and Northern Alaska AQCRs contain very low sulfur content. This has resulted
in a substantial over-compliance with regard to SO2 emission regulations in
these regions. Sulfur contents in the oil could be increased from a typical
.25% to .8%S while still complying with emission regulations. Similarly,
sulfur levels in the coal would be tolerated at far higher levels than that
presently used. While it is apparent that clean fuel savings potential in the
two regions appears feasible within compldance recuirements, there may be
some doubt as to whether the relatively Targe emissions increases would
jeopardize maintenance of 502 air quality standards. Substantially more
data is required to illuminate this issue.
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3.0 AQCR ASSESSMENTS

This section provides 1) an assessment of the feasibility for
accomplishing clean fuel savings in the various AQCRs, and 2) an assessment
of fuel combustion emission regulations to determine if they are overly
restrictive for the attainment of National Ambient Air Quality Standards
in the various AQCRs.

The first assessment is carried out with an evaluation of various
regional air quality indicators developed in Section 2 and compiled in
Appendix A. The regional air quality indicators considered are comprised
of criteria shown in Table B-1 and B-2, and include 1) the breadth of air
quality violations, 3) expected attainment dates, 3) AQMA designations,

4) total regional emissions, 5) portion of emissions from fuel combustions, and
6) regional tolerance for emission increase. The emission tolerance possibly
provides the most important indicator, since, if it is known (either quanti-
tatively or qualitatively), it provides a measure of the over-cleanliness

of the region, now or projected, and indicates how much additional pollution
(from dirtier fuels) can be permitted.

The assessment of the restrictiveness of fuel combustion regulations was
performed with an evaluation of the impact of fuel burning operations on air
quality when those operations emit at a level equivalent to the ceiling limit
of the emission regulations. These emissions are calculated in Appendices C,
D, and E for power plants, industrial/commercial point sources, and area
sources, and then synthesized in the analysis of Appendix F.

The assessment of the various AQCRs is discussed below.
3.1 ASSESSMENT BY REGIONAL AIR QUALITY INDICATORS

Table B-1 indicates that all four AQCRs can be considered as poor
candidates for clean fuel savings (or possibly regulation relaxation) when
they are constrained by attainment of the particulate standards alone. The
candidacy of these regions must depend largely on the adequacy of the new
control plan (being prepared by the State under an extension) to define and
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eliminate the substantial particulate loading problem caused by natural sources
and primarily by traffic generated dust. If over-attainment can be demonstrated
with an effective dust control program, it is probable that emissions from the
fuel combustion source sector, which would comprise a rather small fraction
(probably less than 20%) of the overall inventory, once defined, could be
increased to accommodate clean fuel savings withcut jeopardizing attainment

of the air standards. Moreover, it would appear probable that rural areas-
may be rated as good candidates for clean fuel savings provided they are
sufficiently removed from the impact of fugitive dust in urban areas.

However, within the present context of the State control plan, and with res-
pect to attainment of particulate air standards in the major urban areas of

the Cook In]et Northern Alaska, and South Eastern AQCRs, each of these
‘regions T must be rated as poor candidates for clean fuel savings or regu]at1on
re]axat1on.

Table B-2 shows that, unlike the assessment related to particulate
emissions, all of the AQCRs can be assigned as good candidates to accom-
plish clean fuel savings when they are constrained by attainment of the
802 air standards only. This evaluation results primarily from the fact that
the four candidates are presently demonstrating attainment with the standards
and it is probable that substantial SO2 emission toldeances could exist in
each of the regions.

3.2 ASSESSMENT BY SOURCE ANALYSIS OF POWER PLANTS/INDUSTRIAL-COMMERCIAL/

AREA SOURCES

Power generation in Alaska is produced by either gas, oil, or coal-fired
combustion equipment. Fuel use and emission data for the major fuel burning
power plants in Alaska is shown in Table C-1. In general, coal burning plants
consume low sulfur coal (.22 - .28% suTfur) available in the area, and emit
302 well within regulations. However, particulate emissions have yet to be
controlled sufficiently from these plants to meet the .1 gram/SCF emission
limitation. Table C-] includes a tabulation of SO2 and particulate emis-
sions presently emitting from the power plants, and a computation of the
emissions which are allowable at the emission regulation limits. It is
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apparent that almost all the plants are in substantial compliance with
SO2 emission regulations. However, many of the plants are not presently
meeting the emission regulations for particulates.

Table D-1 provides a summary of the major industrial/commercial fuel
combustion point sources in the various AQCRs. The number of these sources
which have been identified in the NEDS emission inventory is reported on
Table A-7. The fuel usage of industrial/commerical point sources closely
parallels that of the power plants. Gas and oil are used in the Cook Inlet
AQCR, whereas coal and oil are burned in the Northern Alaska AQCR, 0il in
the South Central Region, and 0i1 and wood in the South Eastern Region. As
might be expected, the Cook Inlet AQCR demonstrates the highest degree of
particulate and SO2 control, achieved primarily as a result of its clean
fuels usage. The Northern Alaska AQCR experiences the most difficulty
achieving particulate emission regulations of all the regions, due to its
use of coal in the major boiler installations.

The significance of the area source depends greatly on the degree of
industrialization of the area (Tables A-8 and A-9). In more rural areas such
as the South Central and South Eastern AQCRs, area source fuel combustion
accounts for about 5% of the SO2 emissions inventory, and less than 20% of
the particulate emissions (excluding fugitive dust). In more populated areas
such as Anchorage (South Central) and Fairbanks (Northern Alaska), area
sources account for up to 34% of the 502 emission inventory, and up to 36% of
the man-made particulate emissions. Area sources are comprised essentially
of residential space heating units which burn distillate fuel oils, except
in Anchorage where a large percentage of natural gas is used. These
residential units are exempt from emission contred, and cannot in general
be practically converted to alternative fuel use. Therefore it does not
appear, for the most part, that substantial fuel savings can be accomplished
from the area source sector of the fuel consuming sources.

Tables F-1 ang F-2 synthesize the information of Appendix C and D
(power plants and industrial/commercial emission sources) to provide an

assessment of the restrictiveness of emission regulations for fuel burning
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equipment. The assessment is carried out by evaluating the difference

between the projected fuel combustion emissions in 1975 and those emissions
which are emitted at the level of emission regulations. This difference
constitutes the additional emissions which would result if, after compliance
with regulations in 1975, all fuel burning sources were to alter fuels or
operations, causing emissions to rise up to the level of the regulations. It
is clear that if the additional emissions calculated are more than the emission
tolerance compiled for the region (Tables A-10 and A-11), the emission regula-
tions are not overly restrictive, and they should not be relaxed.

In Table E-1 it can be seen that particulate emission regulations are
not overly restrictive in any of the AQCRs with the possible exception of
rural areas, where it may be possible to revise regulations because air there
may be clear of the serious fugitive dust problems found in the urban
areas. Currently the State of Alaska is studying the emissions/air quality
relationships in the various AQCRs to determine the adequacy of proposed
particulate control strategies, and specifically, to define the problem of
particulate emissions arising from traffic generated dust. It is believed
that traffic generated particulate emissions comprise the major portion of
the particulate inventory being measured at the monitoring sites.

In Table F-2, it is demonstrated that it would probably be possible to
relax 502 emission regulations in all the AQCRs without interfering with
maintenance of the air quality standards. Relaxation of regulation
would have greatest impact on the Cook Inlet and Northern Alaska AQCRs.
Compliance emissions in 1975 for both these AQCRs are expected to be well
below that allowed by regulation limits. This high degree of compliance is
due to the use of very low sulfur fuels (0il and coal) available in this
region. If alternative, or higher sulfur fuels were substituted in fuel
burning equipment, such that emission regulation limits were approached, sub-
stantial 302 emission increases would result in both the Cook Inlet and
Northern Alaska AQCRs (seg Table F-2). Air quality and 502 emissions data
in the areas of greatest Sﬁg'emission density show that the emissions
tolerance is sufficient to Bermit these increases in SO2 emissions without
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jeopardizing federal air quality standards. It also appears, based on the
analysis, that SO2 emissions regulations could be relaxed to permit yet more
302 emissions without jeopardizing NAAQS.

The Cook Inlet and Northern Alaska AQCRs are examples which
demonstrate the distinction between a region's potential for clean fuel
savings and the region's potential for regulation relaxation. Under the
circumstances related here, both these AQCRs are good candidates for clean
fuel savings, as both now burn Tow sulfur fuels and would be able to use
far higher sulfur fuels (.9% sulfur) before violating emission regulations.
The analysis also suggests that further emission increases beyond the com-
pliance emission levels may be tolerated without violation of the air quality
standards, and hence the region's potential for regulation relaxation would
also be good.

In the South Central and South Eastern AQCRs, fuel usage practices yield
SO2 combustion emissions which more closely approach the limits allowable by
502 regulations (500 ppm stack concentration). When fuel usage practices are
revised to burn emissions of SO2 at regulation limits, the resulting 502 emis-
sions inventory for these two AQCRs is substantially less than that in the
Cook Inlet or Northern Alaska Regions. It is estimated that such a fuel
revision would increase the SO2 inventory in the South Central Region by 16%,
and that in the South Eastern by only 4%. In the South Eastern Region, where
an emission tolerance estimate has been quantified, it can be seen that the 4%
SO2 emission increase would not jeopardize air guality standards, therefore
it appears that the SO2 regulations can be relaxed greatly in this region.
In view of the relatively small inventory of 502 emissions in the South Central
Region, and the relatively small emissions increase expected if the projected
compliance cushion is erased, it is anticipated that SO2 regulations could
probably be safely relaxed significantly dmithis region before affecting clean
air goals.
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APPENDIX A

Tables in this appendix summarize original and modified state imple-
mentation plan information, including original priority classifications,
attainment dates, ambient air quality standards, and fuel combustion
emission regulations. 1973 SAROAD data for SO2 and TSP monitoring
stations are summarized for the various AQCRs in the State. NEDS emissions

data] are tabulated for the various fuel burning categories in each of the
AQCRs.

Tables A-10 and A-11 show a comparison of emission inventories in the
original SIP and those from the NEDS. An emission tolerance which might be
allowed in the AQCR without violation of national secondary ambient air
quality standards, is calculated for SO2 and particulates. The intent of
this calculation is to indicate possible candidate regions for clean fuel
savings. The tolerance was based on either the degree of control expected
by the SIP or upon air quality/emission relationships which are calculated
from the more recent NEDS and SAROAD data. The value of the emission
tolerance provides an indication of the degree of potential an AQCR
possesses for clean fuel savings and regulation relaxation.

Methodology for Increased Emissions Tolerance

A tolerance for increased emissions was determined as follows. First,
an "allowable emissions" was calculated for each AQCR based on the current
NEDS data and the percent reduction (or increase) required to meet the
national secondary ambient air quality standards in that AQCR (worst case
from Tables A-5 and A-6). This #allawabie" was then compared to that from
the SIP. If reasonable agreement occurred, then the "estimated emissions"
which would result after implementation of the SIP in that AQCR was used
to calculate an emissions tolerance. Thus, some credit could he given to
an AQCR which might be restricting emissions more than required by ambient
alr quality standards. In the event that no data existed or was available

]"1972 National Emissions Report," EPA-450/2-74-012, June 1974.



from the SIP for an AQCR, the current air quality was used to assign
emissions tolerance based on proportional rollback or rollup. The current
air quality was also used to assign emissions tolerances when emissions data
from the SIP and the NEDS did not appear to be comparable (this is often the
case).

It is emphasized that emissions tolerance is based on region-wide
emission figures. It is evident that the calculation and use of this
tolerance is more appropriate for an urban AQCR with many closely spaced
emissions sources, than a largely rural AQCR with geographically dispursed
emissions.
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APPENDIX B

The purpose of Appendix B is to provide an assessment of the feasibility
for accomplishing clean fuel savings and regulation relaxation. This assess-
ment is carried out with an evaluation of various regional air quality indi-
cators developed in Section 2 and compiled in Appendix A. The regional air
quality indicators considered are comprised of criteria shown in Table B-1
and B-2, and include:(1) the breadth of air quality violations, (2) expected
attainment dates for NAAQS, (3) AQMA designations, (4) total regional emissions,
(5) portion of emissions from fuel combustion sources, and (6) regional toler-
ance for emissions increase. When it is quantifiable and suitably applied,
the emission tolerance possibly provides the most important indicator, since
it provides a measure of the over-cleanliness of the region, now or projected,
and indicates how much additional pollution (such as from dirtier fuels) can
be permitted without resulting in violations of federal air standards.

B-1
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APPENDIX C

This section provides a characterization of individual power plants by
AQCR. Current power plant information used to prepare Table C-1 were obtained
from three main sources: (1) Federal Power Commission computerized listings
of power plants and their associated fuel use, (2) the National Coal Associa-
tion "Steam Tables" listing of power plants and fuel use in 1972, and (3)
emission data in the NEDS data bank as of 1974. 1973 fuel schedules were
extracted from the FPC (1 above) data, or when this was not available, 1972
fuel schedules were reported in Table C-1 from values extracted from the
Steam Tables. Heat inputs were calculated based on the fuel heating values
obtained from either (1) or (3) above. The SO2 and particulates emissions
reported in Table C-1 correspond to the fuel schedules reported, and were
extracted from (1) or (3) above. When emissions and fuel schedule figures
were not available for the same year, emissions were scaled proportionately
to reflect the 1973 fuel schedule.

After the name of each plant is a listing of the fuels for which the plant
was designed (from source 2). For the purposes of this study, it is assumed
that when a plant is shown to have dual fuel capability, it is able to use
entirely one fuel or the other,

Also shown in Table C-1 are the 1975 regulations which are currently
applicable to the given plant, taken from Table A-12.

It might be cautioned that AQCR total emissions calculated in the tables
of Appendix C (and also Appendix D) may not agree exactly with total emissions
represented in Appendix A (Tables A-8, A-9). This is a result of both differ-
ing fuel schedules in 1973 compared to previous years and the relative "complete-
ness" of the NEDS data bank.

C-1
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APPENDIX D

This section provides a characterization of individual industrial/
commercial/institutional fuel combustion emission sources. The data was
derived from a NEDS rank order emissions listing, and from emissions data
in the NEDS data bank as of June 1974.

D-1



9lEl g 1oL 8208 L°0¢ lejol
30" 78 20°0 e L6° 046 o > L ¥9¢ 00€¢ sey M
$%02°0 uospRyd LY |
30° A L'0 £ 16" £ e 2'0 S LS 0L€ {to °a 1404 abeaoysuy
|
80" A3 10° 4 L6° 0.6 10" > L 28 6G¢€ Seg M
80° 8 Lo- L 6" 2°8¢ , g* > 0 §'8¢ Gzt segy i
80° T Lo° 2 L6° 9°LL t0° > 80° A3 19¢ seg LL0 p4epue3s 2bRJAOYDUY
19Ul Xo0)
80° ¥9 10°0 3 16" 804 0" > *£L7°0 G/2 82%e SeY 6L# LLC uotuf -Leuay
80" S6L 20°0 x6°G1 16" 68 > =G0 627 mwm_ seq
S$%02°0 13Ul ¥o0)
80° 2’9 £0°0 YA L6° £°0¢ 2°0 *G7L L2 1744 L0 ¥ gL# LLo uolun -Leusy
80" 96 Lo’ ¢l 16" 16¢ to° > *E0° 861 Legt SBY
. S%50°0 abeaoyouy  33{U %00)
80° 9t 1o* > L 6" 0.6 o° > L 8'EY 084¢ 110 Y SL# 00dY T Lleusy
S%22°0
30° 2°6¢ 10° 6"y 16" ol o > *¢'0 18 1] sey
$%50°0 abeaoyouy 33[u] %007
80" 8729 0" > »£°€ 16" £901L o" > L7 vy ¥82 L0 " Gl# 0OWY - LRuIy
80" 174 20°0 gL (6" ove6t 18" > Z 96l S£91 sey
191Ul %007
80" 2€ Lo > 2 16" 2%¢ 10" > (20 el 606 sey L1C uoyzeaey) -leusy
:(8) WiV 39Ul Ho0)
- I A1unog
. (4u/n19,01) o A31tauRN] usy ubisag iang N
A13601/59L JA/suol :meoﬁ\mgﬁ 4A/su03 :»mmo_\mn_ 4h/suoy §nl8,01/5qL  +4/suoy andy Ve Lenuuy  UnLTS e DU 8718 w
s|qemoily buiysix3 31QeMOL LY T DUl15iX3 LR, 2dAL | fawey qu2i4 |
= asn land _
dsi a5 “_
T e - SuC 15T - i

UOL3RZL43]DRURY) AIUN0S JULOd UOLISNQUO) {3Nn4 |@LOJDUO)-|RLUISNPUY eySBeLY

“1-0 °®lqel

D-2



8¢ 9561 8191 [e3ol i
V%0l
$%22°0 *ISLQ LOOYDS uosp4erydLY
6°¢ 8L 16° 9v°0 2L 09 00LE leo) 040g Je3s§ N 04
o syueqaLey
. . . . 7, . 35e3Y3nog
/L 174 L6 £€2°0 2§ L7t 2sle [L0 *a Al3auy 34
v%0L
S%5°0 uospJeus Ly
8°0¢ ¥8 l6° 2Lt gte 9°%9 88z¢€ eod exsely 4o 'n 3404
¥%0L
S%e'0 UOSPJARYDLY |
vl GL6 16° 470] 04§ 162 000051 {eo) uos(alj pgou%
Y01
$%02°0 uospUeYI LY |
961 G6¢ L6’ 0 899 9-2¢¢ 0bz99t Le0)  ybramulem 34 3404
:{g) dihy eysely ddayzaon
T (au/ma £31quer qsy o | aweN juelq | A3unc)
4A/su01 | ALBOL/SAL  4A/SU0T | N1B.OL/SIL  JA/SU0Y Hrig 01/SqL 4A/suo | ° _ham%o:m Jwé:m L?%:M ot
oY Butasix3 mmﬁﬂm?oﬂ~< 7 butlsix3 “may 7 mgxw i H
_— b e = e e e R asn (374 _ w
<SL Cnc N !
- — !

(PaNUL3U0)) U0L3RZL4DIDRARBY] BD4NOS UOLISNGUO) [BN4 [BLOABUWO)-|BLAISAPUT BASRY *[~Q 3[qe)



G 601 X7 BOEL 2281 [e30]
S%5°2 yeipoy
80" 5762 £1°0 8 16" 89¢ 962 vzt 8798 $££9 LL0 9Isn 10a yeLpoy
$%02°0 spue}s]
80" 9°62 oL'o Zg L6° GiE 02°0 59 §'5¢ £9Lb Lt0 *a pAuays {uerinaly
V%0€°0
80 v ve oL 0 £ 16" 22y £2°0 00L £°66 6849 T 110 °@
var© L .
S%8°2 uoi3e3s | spue|s]
80" 9l oL°0 02 L6° £02 29°2 ££SG 5 9y 0892 1Lo ‘@ LeAeN MyQy [ueiInaly
<(0L) 420V eYSE(Y [B43u3) yYInog
R 3 (4u/mag 0L} , falauend ysy % | ubiseq tong | AP9000
n13,01/%91 +A/sucy | n1a,0L/sqL  4A/suol Emmo:mf 4R /suoy :Emor\mf JA/sU03 andu? {2nuuy 43NS 5 pue “azis -
“Taiqenn ity 7 TBuiysix3 aLgemoy Ly Builsix3 3eay adAL | “dwey ueid
— asn (8nd
dS1 _ Nom
| — N SUO T3S ImT N —_—-

Avmzc_p:ouv uoLjezidaioedeyy aocunos

uo13sNQUO] (N4 |BLOJSUNI0)-|BLJISNPUT BYSRLY -0 dlqBl

D-4



*SU03 - [e0) ‘49 mo_ - seb ¢(eb mo_ S L0,

€461 Litady ‘Zp-dy IUBWNDOQ ,“SA03DB4 UOLSSLWF JUBINL|O4 ALy O UOLIE|LdWOD, WOA4 S403DBH UOLSSLWS UO paseq paje{no|e)
2EY €981 G261 Le301
uoL3snquo)
€70 y0e £6'0 878 e€Lo L1t L0¢ Prvovl poot poonm vy
S%5° 1 dind 2
80° 821 £6°0 SE0L L1 visgl A4 S€0LL Lo *a 43qun’ Ny eX3LS
*(11) ¥oby u4a1se3 yinas
a4/n1g,.01)  A3Lzuen usy « swey jueld ,
N18401 /51 4A/suo0d | n1g 0L/s91 4A/5u0% N18g0L/Sq] 44/s5u03 A ;u.‘a:w e Pmszcw L_.c\:,.m o
3jGemoy (Y burlstix3 a{qemofly Burisix3 1vap - mam% !
asn 12n
%os hen
OTST LI

Avw:cwvcouv uQl3eZ14332042YY) 8D4N0S UOLISNQWO] [3N4 [BEJA3UWWOD-[eLaISNpU] BySejy *[-0 3(qel

D-5



APPENDIX E

Table E-1 shows area source fuel use for the entire state of
Alaska. The approximate energy values are compared for each fuel along
with the percent of overall energy derived from each fuel. The bottom
row entitled "all fuels, all sources" may not match totals from
Appendices A, C, and D, exactly, since neither the NEDS or individual
appendix totals are all-inclusive. Also fuel schedules may change from
one year to the next.
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APPENDIX F

Tables F-1 and F-2 illustrate the effect on emissions of particu-
lates and 502 when power plant and industrial fuel burning sources listed
in Appendices C and D are allowed to emit at the ceiling rate permitted by
emission regulations. It is assumed that heat input remains the same,
and existing regulations are applied to gross heat input for each AQCR.

It is emphasized that this table is hypothetical in that no fuel mix may
exist to allow all sources to emit exactly at regulation levels. The
calculations do give some insight into adequacy of existing regulations
for allowing air quality standards to be achieved if a fuel schedule
different from the one at present were in effect.
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