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SECTION 1 

INTRODUCTION 

Due to public concerns regarding the possible hazards associated with air 
toxics. state and local air agencies are being encouraged by the EPA to 
develop and strengthen their CMn air toxics program. State and local programs 
are generally designed to complement the federal air toxics program. 

_ The development of an inventory of air toxics is a logical first step in 
an air toxics program. Once the various sources of air toxics have been 
identified and quantified, prioritization of individual contaminants and 
source categories can be performed. Ambient monitoring. source sampling. and 
emission control strategies can be developed for the important contaminants 
and source categories. 

Radian. under contract to EPA. has developed an air toxics emission 
inventory for the state of Alaska. This inventory- identifies point and area 
sources of air toxics and quantifies emissions where possible. The emission 
sources have been ranked in terms of the relative heal th risk that they 
represent. Source testing and ambient air monitoring guidance are also 
presented. 

The structure of this document is listed below: 

• Section 2.0 summarizes the emission estimates and presents the 
ranked list of sourcesi 

Section 3.0 presents recommendations for future inventory modifi
cations that are beyond the scope of this initial inventory; 

• Section 4.0 presents the methodology used to identify sources of air 
toxics; 

• Section 5. 0 discusses the survey approach and results used to help 
compile the inventory; 

• Section 6.0 documents the data. information. and methodologies used 
to estimate emissions. 

• Section 7. 0 presents the methodology used to rank the sources in 
terms of the relative health risk that their air toxics emissions 
represent; and 

• Section 8. 0 presents an overview of source testing and ambient air 
monitoring for air toxics. 

1-1 
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SECTION 2 

SUMMARY 

Under contract to the EPA. Radian developed an air toxics emission 
inventory for the state of Alaska. This inventory focuses on both point 
(i.e •• specifically identified facilities) and area sources. The area source 
inventory does not identify facilities. but instead consists of aggregated 
emission totals for a geographic area. The following activities were per
formed in compiling the inventory: 

• a literature review was conducted. 
• a list of air toxics point sources was developed. 
• a survey of facilities was conducted through use of questionnaires. 

and 
• air toxics emissions were estimated for point and area sources. 

The primary result of these activities was the development of an air 
toxics emission inventory. The inventory is based on a variety of sources of 
information. Activity data were obtained for time periods ranging from 1979 
to 1986. The exact sources of information and the ti.me periods £or which they 
were derived are discussed in Section 5 -and 6. A summary of point and area 
source emissions by source type for the state of Alaska is presented in Table 
2-1. T]lis same information is presented by air. toxic compound in Table 2-2. 
A detailed list of the point source emissions by source type is presented in 
Appendix A. 

Threshold limit values were then used to rank the emission sources. This 
ranking of sources will allow EPA and state officials to focus on those 
sources that represent the greatest health risk to the general population. 
Results of the ranking procedure are summarized in Tables 2-3 and 2-4. 

In reviewing the point source emission inventory and the ranking of 
sources •. the reader must be cautious in drawing conclusions. In particular. 
caution should be taken in drawing conclusions about the health risk that a 
particular air toxics emission source represents. A quantitative evaluation 
of the relative health risks that different air toxics emission sources 
represent cannot be made from the emission inventory and ranking procedure for 
the following reasons: 

• the uncertainty that exists in some of the air toxics emission 
estimates is large; 

• some of the emission estimates may change in the near future (for 
example. new regulations that mandate decreasing the lead content in 
gasoline will result in significantly lower emissions of EDB and EDC 
from gasoline evaporation); and 

• pollutant exposures (i.e •• the ambient concentrations experienced by 
the general population) which are needed to quantitatively evaluate 
risk have not been calculated. 

2-1 
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TABLE 2-1. 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES BY EMISSION 

SOURCE TYPE FOR POINT AND AREA SOURCES IN ALASKA 

Emissions 
Emission Source Type Pollutant (lbs/yr) 

Airport Operations PAR 
Dioxins 
Formaldehyde 
Xylene 
Benzene 

NIA 
N/A 
NIA 

120.000 
s.9oo 

Asphalt Distribution & Usage Benzene 
Formaldehyde 
PAR 
Toluene 
Xylene 

2.900 
150 

29 
35.000 
68,000 

Battery Manufacturing Lead 
Arse.nic 
Cadmium 
Manga?ese 

130 
N/A 
N/A 
N/A 

Coal Combustion Arsenic 
Beryllium 
Cadmium 
Chromium 
Radionuclides 
Formaldehyde 
Manganese 
Mercury 
Nickel 
PAH 

770 
23 

230 
660 

1,300 
1,600 
2.200 

10 
660 

12 

Cooling Towers Chromium 
Nickel 
Chloroform 

0 
0 

29.000 

Distillate Oil Combustion Chromium 
Formaldehyde 
Manganese·· 
Nickel 
PAH 
Radionuclides 

260 
1,500 

150 
s.200 

8 
NIA 

Continued 
2-2 
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TABLE 2-1. (Cont.) 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES BY 

EMISSION SOURCE 'IYPE FOR POINT AND AREA SOURCES IN ALASKA 

Emissions 
Emission Source Type Pollutant (lbs/yr) 

Dry Cleaners (Area Sources) 

Dry Cleaners (Point Sources) 

Electroplating 

Ethylene Oxide Sterilization 

Gasoline Evaporation 

Hot Mix Asphalt Production 

Mobile Sources 

Municipal Solid Waste 
Incineration 

Perchloroethylene 

Perchloroethylene 
Freon 113 

Chromium 
Nickel 

Ethylene Oxide 

Benzene 
Ethylene Dibromide 
Ethylene Dichloride 

Benzene 
Formaldehyde 
PAH 

Benzene 
formaldehyde 
Toluene 
Xylene 
POM 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Manganese 
Nickel 
PAH 
Furans 
PCB 
Dioxins 

300,000 

52,000 
NIA 

8 
<0.1 

1,800 

81,000-
6 

44 

3,900 
220 
38 

420,000 
1.soo.000 
1,600,000 

39.000 
NIA 

17 
0.4 

110 
680 

2,600 
260 
570 

s 
<1 
<1 
<1 

Continued 
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TABLE 2-1. (Cont.) 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES BY 

EMISSION SOURCE TYPE FOR POINT AND AREA SOURCES IN ALASKA 

Emissions 
Emission Source Type Pollutant (lbs/yr) 

Paint Manufacturing 

Pesticide Application 

Petroleum Marketing 

Portland Cement Manufacturing 

Pulp & Paper Mills 

Reciprocating Diesel Engine 

Refinery Fugitives 

Toluene 

Formaldehyde 

Benzene 
EDB 
EDC 
Toluene 
Xylene 

Chromium 
Nickel 

Chloroform 

Chromium 
Manganese 
Nickel 
PAR 
Formaldehyde 

Benzene 
Toluene 
Xylene 

N/A 

16.000 

49,000 
1.8 

12 
33.000 

9,900 

0.2 
0.1 

63,000 

240 
140 

4,700 
48 

3,400 

6,900 
20.000 
30,000 

Continued 
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TABLE 2-1. (Cont.) 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES BY 

EMISSION SOURCE TYPE FOR POINT AND AREA SOURCES IN ALASKA 

Emissions 
• Emission Source Type Pollutant (lbs/yr) 

Residential Wood Combustion 

Residual Oil Combustion 

Sewage_ Sludge Incineration 

Slash Burning** 

Turbine Diesel Engine 

Acetaldyhyde 
Benzene* 
Cresols 
Dioxins* 
Formaldehyde 
Phenol 
POM 

Chromium 
Formaldehyde 
Manganese 
Nickel 
PAH 
Radionuclides 

Arsenic 
Beryllium 
Cadmium 
Chromium 
Lead 
Manganese 
Mercury 
Nickel 
PAH 
Dibenzofuran 

Manganese 
POM 

Chromium 
Manganese 
Nickel 
PAR 
Formaldehyde 

20.000 
3,300 

47.000 
<0.1 

41.000 
59.000 
41.900 

2 
9 
1 

38 
<0.1 

N/A 

2 
N/A 

2 
8 

27 
N/A 

2 
8 

11 
9 

780 
15.000 

1.100 
620 

22.000 
31 

23,000 

Continued 
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TABLE 2-1. (Cont.) 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES BY 

EMISSION SOURCE TYPE FOR POINT AND AREA SOURCES IN ALASKA 

Emissions 
Emission Source Type Pollutant (lbs/yr) 

Waste Oil Combustion Arsenic 
Cadmium 
Chromium 
Lead 
Manganese 
Nickel 
PAH 
Formaldehyde 

35 
11 
54 

540 
NIA 
NIA 

22 
4.100 

Wood Combustion Aldehydes 
PAR 

NIA 
30,000 

Waste Water Emissions*** Chloroform 63,000 

NIA - Emission estimates are not available at this time. A discussion of the 
information that is needed to estimate emissions is presented in Section 
Six. 

* Emission estimates for these species only include the contributions from 
wood-burning stoves; emission factors for fireplaces were not available. 

** These estimates are for the Fairbanks and Anchorage areas only. 

*** These estimates are for pulp and paper mills. 

2-6 
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TABLE 2-2. 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES 

BY POLLUTANT FOR POINT AND AREA SOURCES IN ALASKA 

Emission Source Emissions 
Pollutant Type (lb/yr) 

Acetaldehydes 

Arsenic 

Benzene 

Beryllium 

Cadmium 

Chromium(a) 

Industrial Wood Combustion 
Residential Wood Combustion 

Battery Manufacturing 
Coal Combustion 
Municipal Waste Incineration 
Sewage Sludge Incineration 
Waste Oil Combustion 

Airport Operations 
Asphalt Distribution Usage 
Gasoline Evaporation 
Hot Mix Ashpalt Production 
Mobile Sources 
Petroleum Marketing 
Refinery Fugitives 
Residential Wood Combustion* 

Coal Combustion 
Municipal Waste Incineration 
Sewage Sludge Incineration 

Battery Manufacturing 
Coal Combustion 
Municipal Waste Incineration 
Sewage Sludge Incineration 
Waste Oil .Combustion 

Chrome Plating 
Coal Combustion 
Cooling Towers 
Distillate Oil Combustion 
Municipal Waste Incineration 
Reciprocating Diesel Engine 
Residual Oil Combustion 
Portland Cement Manufacturing 
Sewage Sludge Inceration 
Turbine Diesel Engine 
Waste Oil Combustion 

N/A 
20.000 

N/A 
780 

17 
2 

35 

S.900 
2.900 

81.000 
3. 900 

420,000 
49.000 
6.900 
3.300 

23 
0.4 

N/A 

NIA 
230 
110 

2 
11 

8 
670 

0 
260 
680 
240 

2 
0.2 
8 

1.100 
54 
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TABLE 2-2. (Cont.) 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES 

BY POLLUTANT FOR POINT AND AREA SOURCES IN ALASKA 

Emission Source Emissions 
Pollutant Type (lb/yr) 

Chloroform 

Cresols 

Dibenzofuran 

Dioxins 

Ethylene Dibromide 

Ethylene Dichloride 

Ethylene Oxide 

Formaldehyde 

Cooling Towers 
Pulp and Paper Mills 

Residential Wood Combustion 

Municipal Solid Waste Incineration 
Sewage Sludge Incineration 

Airport Operations 
Municipal Waste Incineration 
Residential Wood Combustion 

Gasoline Evaporation 
Petroleum Marketing 

Gasoline Evaporation 
Petroleum Marketing 

Ethylene Oxide Sterilizers 

Airport Operations 
Asphalt Distribution & Usage 
Coal Combustion 
Distillate Oil Combustion 
Hot Mix Asphalt Production 
Mobile Sources 
.Pesticide Application 
Reciprocating Diesel Engine 
Residential Wood Combustion 
Residual Oil Combustion 
Turbine Diesel Engine 
Waste Oil Combustion· 

29,000 
63,000 

47,000 

<l 
9 

N/A 
<1 
<1 

6 
1.8 

44 
12 

1,600 

N/A 
150 

1,800 
1,500 

220 
1,500,000 

16,.000 
3,400 

41,000 
9 

23,000 
41,000 
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TABLE 2-2. (Cont.) 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES 

BY POLLUTANT FOR POINT AND AREA SOURCES IN ALASKA 

Emission Source Emissions 
Pollutant Type (lb/yr) 

Freon 113 

Furans 

Lead 

Manganese 

Mercury 

Nickel 

Dry Cleaning 

Municipal Waste Incineration 
Pathological Incineration 

Battery Manufacturing 
Municipal Waste Incineration 
Sewage Sludge Incineration 
Waste Oil Combustion 

Battery Manufacturing 
Coal Combustion 
Distillate Oil Combustion 
Municipal Waste Incineration 
Reciprocating Diesel Engine 
Residual Oil Combustion 
Sewage Sludge Incineration 
Slash Burning* 
Turbine Diesel Engine 
Waste Oil Combustion 

Coal Combustion 
Sewage Sludge Incineration 

Coal Combustion 
Cooling Towers 
Distillate Oil Combustion 
Electroplating 
Municipal Waste Incineration 
Portland Cement Manufacturing 
Reciprocating Diesel Engine 
Residual Oil Combustion 
Sewage Sludge Incieration 
Turbine Diesel Engine 
Waste Oil Combustion 

NIA 

NIA 
NIA 

130 
2.600 

27 
540 

N/A 
2.200 

150 
260 
140 

1 
N/A 
780 
620 
N/A 

11 
2 

670 
0 

s.200 
<0.1 
570 

0.1 
4,700 

38 
8 

22.000 
N/A 
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TABLE 2-2. (Cont.) 

SUMMARY OF AIR TOXICS EMISSION ESTIMATES 

BY POLLUTANT FOR POINT AND AREA SOURCES IN ALASKA 

Emission Source Emissions 
Pollutant Type (lb/yr) 

PAH/POM 

Perchloroethylene 

PCB 

Phenol 

Radionuclides 

Toluene 

Xylene 

Airport Operations 
Asphalt Distribution & Usage 
Coal Combustion 
Distillate Oil Combustion 
Hot Mix Asphalt Production 
Mobile Sources 
Municipal Waste Incineration 
Reciprocating Diesel Engine 
Residential Wood Combustion 
Residual Oil Combustion 
Sewage Sludge Incineration 
Slash Burning 
Turbine Diesel Engine 
Wood Combustion 
Waste Oil Combustion 

Dry Cleaning (Area Sources) 
Dry Cleaning (Point Sources) 

Municipal Waste Incineration 

Residential Wood Combustion 

Coal Combustion 
Distillate Oil Combustion 
Residual Oil Combustion 

Asphalt Distribution 
Mobile Sources 
Petroleum Marketing 
Paint Manufacturing 
Refinery Fugitives 

Airport Operations 
Asphalt Distribution 
Mobile Sources 
Petroleum Marketing 
Refinery Fugitives 

N/A 
29 
12 

8 
38 

N/A 
5 

48 
41.900 

<0.1 
11 

15.000 
31 

30.000 
22 

300.000 
52. 000 

<1 

59.000 

1.400 
N/A 
N/A 

35.000 
1.600.000 

33.000 
80 

20.000 

120.000 
68,000 

390.000 
9.900 

30,000 
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TABLE 2-2. (Cont.) 

Footnotes: 

N/A - Emission estimates are not available at this time. A discussion of the 
information that is needed to estimate emissions is presented in Section 
Six. 

(a) Chromium. emissions are calculated as total chromium. 

* Benzene emissions are estimated for wood-burning stoves; emission 
factors for fireplaces were not available. 

** The estimate is for the Fairbanks and Anchorage areas only. 
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:,:aTABLE 2-3. · 

:11 
POINT SOURCE CATEGORIES RANKED ACCORDING TO RELATIVE HEALTH RISK :a--!II

Number of 
Source Type Ranking Factor Facilities Comments :1 

1. Municipal Solid Waste 
Incineration 

2. Diesel Turbine Engines 

3. Industrial Wood Combustion 

tv 4. Distillate Oil Combustion 
I ...... 

N 

5. Reciprocating Diesel 
Engines 

6. Coal Combustion 

7. Waste Oil Combustion 

8. Gasoline Evaporation 

1.100.000 

250.000 

150,000 

58.000 

55.000 

42.000 

7.900 

2.700 

8 Includes only those facilities burning 
more than 300 tpy. 

14 Includes only those facilities 
emitting more than 2 tpy of PM 

that are 
or VOC. 

5 Ranking does not take into account 
aldel~de emissions. which are unknown. 

13 Includes only those facilities 
emitting more than 2 tpy of PM 

that are 
or VOC. 

58 Includes only 
emitting more 

those facilities 
than 2 tpy of PM 

that are 
or VOC. 

7 Ranking factor based 
data. 

on 1979 activity 

8 Ranking factor does not include three 
facilities. Activity data for these 
four facilities are unknown. 

23 Ranking factor based 
data. 

on 1979 activity 

Continued 



:.aTABLE 2-3. :, 
POINT SOURCE CATEGORIES RANKED ACCORD~NG TO RELATIVE HEALTil RISK (Continued), :a·-~-Number of :z 

Source Type Ranking Factor Facilities Comments 

9. Pulp and Paper M~lls 1.300 2 Ranking accounts for emissions from 
wastewater treatment. 

10. Ethylene Oxide 900 10 Ranking factor assumes all emissions 
Sterilization are emitted at the hospital. which is 

not necessarily the case. A portion of 
the EtO is emitted from sewer lines. 

11. Battery Manufacturing 900 1 Ranking does not take into account 
N arsenic and chromium emissions.I ,_.. 
w 

12. Cooling Towers 600 2 Chloroform emissions from two other 
cooling towers are unknown. Ranking 
factor also does not include smaller 
cooling towers used for comfort cooling. 

13. Municipal Sewage 500 1 Ranking based on Anchorage water and 
Incineration sewer facility only. Other incinerators 

in the state were found to have insigni
ficant air toxics emissions. 

14. Airports 480 6 Ranking based on six largest commercial 
airports. Emissions from military 
installations and non-commercial flights 
are not accounted for. 

Continued 



;~
TABLE 2-3. :11 

POINT SOURCE CATEGORIES RANKED ACCORDING TO RELATIVE HEALTH RISK (Continued) ,.:a~Number of :z 
Source Type Ranking Factor Facilities Comments 

15. Hot Mix Asphalt Production 460 

16. Residual Oil Combustion 430 

N 17. Oil Refinery Fugitives 330 
I 
~ 

~ 

18. Perchloroethylene Dry 160 
Cleaning 

19. Electroplating 40 

20. Portland Cement Manufacturing 6 

21. Paint Manufacturing <1 

22. Freon Dry Cleaning 0 

29 Ranking factor does not include six 
facilities from the south east portion 
of the state. The activity data for 
these facilities are unknown. 

1 Includes only facility emitting more 
2 tpy of PM or voe. 

than 

9 Ranking based on emission estimates 
calculated from production data obtained 
primarily from the Oil and Gas Journal. 

2 See also area source rankings. 

2 Emission estimate for 
facilities available. 

two of four 

1 

1 

1 Emissions are unknown. However. ranking 
factor expected to be a small value due 
to low toxicity of CFC-113. 

Notes: 

a) Sources are ranked according to their relative toxicity using threshold limit values. 

b) Point source ranking factors are not directly ~omparable to area source ranking factors due to 
the diverse, widespread nature of area source emisuions. 



:,:1TABLE 2-4. 

RANKIN,G FACTORS FOR AREA SOURCE CATEGORIES :a·-!II 
Ketchikan :zArea Source Anchorage Fairbanks Juneau Gateway Sitka 

Asphalt Distributio~ 380 120 43 24 18 

and Usage 

Dry Cleaning 660 120 75 28 30 

Mobile Sources 690.000 210,000 80,000 44.000 30,000 
N 
I ....... 

Ln Petroleum Marketing 1,100 350 130 73 so 

Residential Wood Combustion 8,600 200.000 120,000 68,000 41,000 

Slash Burning 73,QQQC 1,900 NA NA NA 

d Kenai Peninsula= 8,000 and Matanuska-Susitna Valley= 65,000 

Notes: 

a) Ranking factors are based on threshold limit values. 

b) Area source ranking factors are not directly comparable to point source ranking factors due to 
the diverse, widespread nature of areas source emissions. 

c) NA indicates not applicable. 
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In order to calculate the risk associated with these emissions, the dispersion 
potential of each source must be taken into account. This is done using air 
quality modeling to predict ground level concentrations. Air modeling and 
integrating the subsequent predicted ground level concentrations with the 
exposed population were not performed in this study. 
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SECTION 3 

RECOMMENDATIONS FOR INVENTORY REFINEMENT 

This section identifies and discusses those portions of the inventory that 
represent the highest priority for improvement in the future. These improve
ments are beyond the scope of this initial inventory. Specific recommen
dations for improving the Alaska inventory are discussed here. rather than 
more general recommendations such as improving emission factors for different 
types of sources. 

Activity Data 

For several of the point sources. activity data (i.e •• production rates. 
material throughput. criteria pollutant emissions. etc.) were taken from the 
National Emissions Data System (NEDS). The last update for NEDS in the State 
of Alaska occurred in 1979. Consequently. these seven year old activity data 
may not accurately reflect the current air toxics emissions in the state. 

Residential Wood Combustion 

There is a large amount of information available from the wood use surveys 
conduct~d in Fairbanks and Juneau. Only a portion of this information was 
used to derive the emission estimates in this inventory. It is likely that a 
thorough review of the ·available information would allow a more .precise 
specification of the types of combustion devices and fueling characteristics 
used, and would lead to the use of more accurate and specific emission 
factors. 

Information on the relative fuel use rates of both fireplace and stove 
users in Fairbanks and Anchorage were not available from the survey summaries 
received from the ADEC. This information would lead to more accurate 
estimation of activity rates. In addition. the activity data used for 
Anchorage may not accurately reflect the residential wood combustion emissions 
for this area. The recent popularity of wood stoves and the growth in number 
of housing units in Anchorage since 1980 may result in an underestimation of 
the number of wood stoves and the amount of wood burned. An updated wood use 
survey for Anchorage·may provide more accurate emission estimates. 

Finally. survey information specific to Ketchikan and Sitka could be used 
in the development of more accurate emission estimates for those cities. 

Airport Emissions 

The activity data for airports. referred to as landing and take off 
cycles. are only directly available for the major carriers. Commuter and 
charter flights are not included in this inventory. Activity data for these 
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smaller planes could be obtained by contacting each airport control tower. 
Including the emissions from these smaller planes would provide a more accu
rate estimation of emissions from the major airports. 

Air toxics emissions from landing and takeoff cycles at the military bases 
are not included either. These sources could be surveyed to determine activ
ity data and to determine representative plane types so that air toxics 
emissions could be estimated. 

Slash Burning and Forest Fires 

Additional research on the extent of slash burning and forest fires in 
Alaska would be very helpful. More importantly. information on the vegetation 
mass loading rates typical of various areas in the state would allow the use 
of much more precise emission factors and calculation of refined emission 
estimates. 

Municipal Wastewater Treatment 

Air toxics are emitted from publicly owned treatment works (P0TW') that 
receive wastewater containing volatile hazardous constituents. Because the 
state of Alaska does not contain industry that typically uses solvents. we 
expect that air toxics emissions from Alaskan POTW' are insignificant. There 
may be._however. significant emissions of chloroform from the chlorination of 
organic species in the treated wastewater. These assumptions could be veri
fied by sampling raw and treated water samples to establish constituent 
concentrations. Mass transfer relationships could then be· used to estimate 
emissions. 

Asphalt Distribution and Usage 

Emissions for this category were estimated using 1980 U.S. Department of 
Energy data. It appears that these data do not accurately reflect the 
quantity of asphalt currently consumed. If specific information regarding the 
quantities of asphalt cement. cutback asphalts and emulsified asphalts. are 
available from the Alaska Department of Transportation. they should be used in 
the inventory. 

Mobile Source Emissions 

Air toxics emissions for off-highway mobile sources have not been account
ed for in this inventory. Criteria pollutant inventories compiled for other 
geographic areas have shown that off-highway mobile sources are a significant 
source of emissions. 
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SECTION 4 

IDENTIFICATION OF AIR TOXICS EMISSION SOURCES 

This section provides a description of the criteria that were used to 
determine whether air toxics soutces were included in the emission inventory 
as point sources, area sources, or not included at all. This section also 
describes the information and references that were used to identify sources of 
air toxics. 

FACILITIES IN THE POINT SOURCE EMISSION INVENTORY 

Emissions of air toxics from facilities were either included in the point 
source inventory (with each facility specifically identified), or they were 
included in the area source inventory. The area source inventory does not 
identify facilities, but instead consists of aggregated emission totals. In 
order to determine which facilities should be included in the point source 
inventory. it was necessary to develop criteria for inclusion. Ideally, these 
criteria would be based on the magnitude of the health risk that each facility 
represents. If these types of criteria were to be developed. the following 
information would be required: 

• the emission rate of each air toxic compound, 

• the downwind concentrations that result from these emissions for 
each air toxic compound, 

• the population that is exposed to these concentrations, and 

• the relative toxicity of each air toxic compound. 

For this inventory. it is not possible to take these factors into account 
quantitatively. However. these factors were kept in mind when developing the 
criteria for inclusion of facilities in the point source inventory. For 
example. there are numerous gasoline evaporation and reciprocating diesel 
engines located throughout the state of Alaska. To keep the number of· 
facilities to a manageable size, only those sources with PM or VOC emissions 
of two tons per year or greater are included in the inventory. This cutoff 
allowed more effort_ to be focused on the highest priority sources. By 
focusing on a smaller number of sources. a more complete and accurate 
estimation of emissions from these sources can be obtained. 

Table 4-1 presents the criteria that were used for selecting point 
sources. The reference materials that were used are discussed in greater 
detail in the following subsection. The source categories that were con
sidered as area sources in this study are discussed in Section 6. Finally, a 
list of source categories that may emit small quantities of air toxics, but 
were judged not to be significant sources of air toxic compounds in this 
inventory. are presented in Table 4-2. 
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TABLE 4-1. 

CRITERIA FOR INCLUSION OF FACil.ITIES ON THE LIST 

OF AIR TOXICS POINT SOURCES 

INDUSTRY OR EMISSION SOURCE CRITERIA FOR INCLUSION SOURCES OF IDENTIFICATION 

Airport Operations 

Asphalt Cement 

Barrel Burning 

Battery Manufacturing 

Chemical Manufacturing 

Coal Combustion 

Cooling Towers 

Distillate Oil Combustion 

Dry Cleaning 

Electroplating 

Ethylene Oxide Sterilizers 

Gasoline Evaporation 

Incinerators 

Internal Combustion-Diesel 

Airports w/ major carrier 
service 

Stationary facilities 

All facilities 

All facilities 

All facilities with 
potential air toxics 
emissions 

PM or voe emissions 
> 2 ton/yr 

Petroleum refineries, 
boilers greater than 
100 MM Btu/yr 

PM or VOC emissions 
> 2 ton/yr 

Facility in NEDS/CDS 

All facilities 

All facilities 

PM or Voe emissions 
> 2 ton/yr 

Major facilities 

PM or VOC emissions 
> 2 ton/yr 

Dept. of Transportation 

ADEe 

ADEe 

Telephone Book Yellow 
Pages 

NEDS. SRI Directory of 
Chemical Producers. 
ADEe 

NEDS/CDS 

Survey /NEDS 

NEDS/ADEC 

NEDS/eDS 

Telephone Book Yellow 
Pages 

Survey 

NEDS/CDS 

NEDS I CDS I ADEC 

NEDS/CDS/ADEC 

Continued 
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TABLE 4-1. 

CRITERIA FOR INCLUSION OF FACILITIES ON THE LIST 

OF AIR TOXICS POINT SOURCES (cont.) 

INDUSTRY OR EMISSION SOURCE CRITERIA FOR INCLUSION SOURCES OF IDENTIFICATION 

Military Facilities 

Paint Manufacturing 

Portland Cement Manufacturing 

Pulp and PJper Mills 

Refinery Fugitives 

Residual Oil Combustion 

Surface Coating 

Waste Oil Combustion 

Wood Combustion 

All facilities 

Include only facility 

Include only facility 

All facilities 

All facilities 

PM or voe emissions 
> 2 ton/yr 

36 auto body paint shops 
picked at random 

All facilities 

PM or Voe emissions 
> 2 ton/yr 

Map of Major ArTJl'f, Navy 
and Air Force 
installations in the 
U~ S. (Defense Mapping 
Agency) 

Telephone Book Yell0tt. 
Pages 

CDS 

NEDS/eDS 

Assumed to be present 
at all oil refineries 

NEDS/CDS/ADEe 

Telephone Book Yellow 
Pages 

ADEe 

NEDS/eDS 
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INFORMATION USED TO IDENTIFY POINT SOURCES OF AIR TOXICS 

The first step in performing this inventory was to develop a list of 
compounds to be considered as air toxics. Various lists of air toxics have 
been developed by several states and the EPA. Radian has reviewed these lists 
and developed a consensus list which incorporates 56 constituents as shown in 
Table 4-3. This list was used as the starting point for this project because 
it is based on a broad base of information and opinions as to what air toxics 
are important. A fairly large list of air toxics assures that a particular 
contaminant relevant to Alaska is included in the inventory. 

Some of the references that were used to identify point sources of air 
toxics are listed in Table 4-1. However. the primary basis for identifying 
both point and area sources of air toxics was a cross-referenced list of air 
toxics and emission sources that Radian developed during a number of previous 
air toxics emission inventory studies. This cross-referenced list of air 
toxics and emission sources is presented in Appendix G for each of the 56 
selected pollutants. 

The list of air toxics and emission sources presented in Appendix G was 
used in conjunction with a number of other documents and information sources 
to identify facilities in Alaska that potentially emit air toxics. These 
sources are described below. 

• NEDS - The National Emission Data System (NEDS) is an inventory of 
criteria pollutant emission sources. Generally. facilities are 
included in this inventory if they have emissions of 25 ton/yr or 
more of any criteria pollutant. For Alaska. however. _NEDS identi
fies facilities with criteria emissions as low as one ton per year. 
NEDS provides a detailed breakdown of emissions by emission source 
for each facility that is included in the inventory. Information 
that can be used to estimate air toxics emissions such as activity 
data (e.g •• throughput. fuel usage. production rate. etc.) are 
included in NEDS. 

• The Alaska Petroleum and Industrial Directory This document 
provides a list of a large percentage of the manufacturing and 
retail companies in Alaska. The directory is organized alphabeti
cally by manufacturing or retail operation. Other than a fairly 
detailed listing of the products that a facility markets, there is 
little information that can be used to positively identify or 
quantify emissions of air toxics. Nonetheless, facilities 
potentially emitting air toxics were identified from this document. 
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TABLE 4-2. 

POTENTIAL AIR TOXICS EMISSION SOURCE TYPES 

NOT INCLUDED ON THE LIST OF AIR TOXICS 

POINT SOURCES* 

Crude Oil Evaporation 

Distillate Oil Evaporation 

Jet Fuel Evaporation 

Kerosene Evaporation 

LPG Combustion 

Natural Gas Combustion 

Pathological Incineration 

Process Gas Combustion 

Concrete Batching 

Sand and Gravel Operations 

Stoddard Solvent Dry Cleaning 

Stone Quarrying 

* These sources were excluded because in general they have insignificant 

emissions of air toxics. 
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TABLE 4-3. 

FIFTY-SIX SELECTED NON-CRITERIA POLLUTANTS 

Acetaldehyde 
Acrolein 
Acryloni trile 
Allyl chloride 
Arsenic 
Asbestos 
Benzene 
Benzidine 
Beryllium 
Bis(chloromethyl)ether 
Cadmium 
Carbon tetrachloride 
CFC 113 (Freon 113) 
Chlorobenzene 
Chloroform 
Chloroprene 
Chromium 
Cresols 
Dibromoethane (Ethylene 

dibromide) 
1.4-Dichloroethane 
3.3-Dichlorobenzidine 
Dichloromethane 

(Methylene chloride) 
Dimethyl sulfate 
Dioxane 
Dioxins 
Epichlorohydrin 

Ethyleneimine (Aziridine) 
Ethylene oxide 
Formaldehyde 
Hexachlorocyclopentadiene 
Hydrazine 
Lead arsenate 
Maleic anhydride 
Manganese 
B-Naphthylamine 
Nickel 
Nitrobenzene 
N-Nitrosodimethylamine 
Nitrosomorpholine 
Parathion 
Phenol 
Phosgene 
Polychlorinated biphenyls (PCBs) 
Polycyclic Organic Matter (includes 

Benzo (a) pyrene) 
Propylene oxide 
Radionuclides 
Tetrachloroethylene (Perchloroethylene) 
Toluene 
1.1.1-Trichloroethane (Methyl chloroform) 
Trichloroethylene 
Vinyl chloride 
Vinylidene chloride 
Xylene 
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• CDS - The Compliance Data System (CDS) is a computerized list ·of 
facilities currently under permit. The purpose of this data base is 
to track each facility's permit status. Typically there is enough 
information contained in this data base to determine whether or not 
the facility may emit air toxics. The information in CDS for the 
state of Alaska is generally more up-to-date than NEDS and was used 
to supplement information from NEDS. 

• The SRI Directory of Chemical Producers - This document provides a 
list of the chemical manufacturing companies and facilities in the 
United States. The document is organized in several ways including 
chemical compound (or class of compounds). county. and city. This 
doeument is very useful in identifying chemical manufacturing 
facilities. However. no information such as production capacity is 
provided that could be used to quantify emissions of air toxics. 

• Telephone Book Yellow Pages - There are some facilities that poten
tially emit air toxics that are not significant emitters of criteria 
pollutants and not included in NEDS. For these types of facilities. 
such as chrome plating shops. the Yellow Pages is a valuable source 
of information. 

From the draft inventory. the ADEC was able to identify additional 
relevant facilities that were not identifiable from these data sources. At 
the same time. the ADEC also flagged erroneous facilities that were obtained 
from NESS. These facilities were removed from the data base. 

INFORMATION USED TO IDENTIFY AREA SOURCES OF AIR TOXICS 

The information sources that were used to identify area sources of air 
toxics in Alaska are described below: 

• the list of air toxics and emission sources presented in Appendix G. 

• lists of area sources of air toxics that have been included in other 
air toxics emission inventories (e.g.. the Washington Toxics Air 
Contaminant Study (Radian. 1985)). and 

• the reports to the _Scientific Review Panel on air toxics published 
by the California Air Resources Board staff. 

From this information. the following area 
of Alaska were identified: 

• ashpalt distribution and usage, 
• dry cleaning, 
• mobile sources, 
• pesticide application, 
• petroleum marketing. 
• residential wood combustion. and 
• slash burning and forest fires. 

sources of air toxics for the state 
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Emissions fr0111 these sources are estimated for Anchorage, Fairbanks, Juneau, 
Ketchikan Gateway and Sitka. These five areas comprise almost 67 percent of 
the Alaskan population. 
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SECTION 5 

SURVEY OF SOURCES 

A summary of the survey activities and results ~re discussed in this 
section. 

PRIORITIZATION OF SOURCES FOR SURVEY 

One of the first tasks in this project was to develop a list of facili
ties to be included in the point source emission inventory. Once the list of 
point sources was developed. each emission source type on the list was evalu
ated in terms of the usefulness of obtaining additional information through 
facility surveys. Based on this evaluation, an initial prioritized list of 
sources for survey was developed. This prioritization took into account the 
following considerations: 

• The need for survey data. The only emission sources that were 
included on the prioritized list were sources where survey data wer~ 
required in order to estimate air toxics emissions. 

• The results of obtaining survey data. If obtaining survey data 
would allow the estimation of air toxics emissions. the source was 
prioritized higher than sources for which additional information 
beyond survey data would be required. 

• The expected relative importance of the emission sources. Sources 
that were expected to have high emissions for the more toxic com
pounds were prioritized highest. 

• The number of facilities to be surveyed. Source types with fewer 
facilities were prioritized higher so that multiple source types 
could be surveyed. 

These considerations represented a large number of competing factors to 
take into account in prioritizing sources for survey. Thus. relatively 
subjective judgements were made as to the importance of survey activities for 
various emission source types. The resulting initial prioritized list of 
source types is pres~nted in Table 5-1. 

The prioritized li_st of sources for survey was reviewed by individuals 
from EPA and the ADEC (Alaska Department of Environmental Conservation). 
Based on the comments received. a final decision was made on the number and 
types of sources to be surveyed. Table 5-1 shows that 33 autobody paint shops 
and 12 cooling towers were added to the survey effort. 

The survey effort for cooling towers was limited to petroleum refineries 
and boilers greater than 100 million Btu per hour. These criteria reduced the 
number of facilities requiring surveying to 12. 
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PRIORITIZED LIST OF EMISSION SOURCES FOR SURVEY 

Emission Source Category Number of Facilities Requiring 
Surveying 

Initial Prioritized List 

Industrial Incineration 45 

Sewage Sludge Incineration 4 

Military Facilities 7 

Electroplating 4 

Ethylene Oxide Sterilization 32 

Paint Manufacturing 1 

Battery Manufacturing 2 

Source Categories Added 

Cooling Towers 12 

Autobody Paint Shops 33 

TOTAL 143 

5-2 



RADIAN 
CORPORATION 

Throughout the state of Alaska. there are over a hundred facilities that 
may be involved in painting cars. In order to keep the survey effort to a 
manageable size. 33 of these facilities were sent questionnaires. Twenty-two 
of these facilities were in Anchorage. six were in Fairbanks. and five were in 
Juneau. 

Survey Approach 

Nine different questionnaires. and a cover letter were developed for the 
following source categories: 

• industrial incineration. 
• sewage sludge incineration, 
• electroplating. 
• ethylene oxide sterilization, 
• paint manufacturing. 
• battery manufacturing. 
• cooling towers. 
• surface coating. and 
• degreasing. 

These questionnaires and the questionnaire cover letter are presented in 
Appendix F. 

Prior to mailing the surveys. facilities not under permit in Alaska were· 
telephoned to inform personnel about the survey and to identify an individual 
to which to address the survey. For the remaining facilities. facility 
addresses and plant contacts were obtained from the ADEC. The cover letter 
for the survey requested that the survey be returned approximately one month 
after the receipt of the survey. Follow-up calls were made to those facil
ities that had not returned the surveys. In a few cases follow-up calls were 
made to clarify information provided in the returned questionnaires. 

SUMMARY OF SURVEY RESULTS 

The percentage of questionnaires returned is presented in Table 5-2 by 
source category. The number of surveys that were returned are summarized 
below. 

Autobody Paint Shops 

Questionnaires were sent to 33 autobody paint shops. Originally, two 
questionna_ires were returned, only one of which was completed. In our fol
low-up telephone calls to these facilities, we were informed by nine facili
ties that they never received the questionnaire. However, prior to sending 
out the questionnaires, each autobody paint shop was contacted to establish a 
facility contact and to confirm a mailing address. 

It appears that many of these facilities discarded the questionnaire for 
fear of possible regulatory repercussions. A second questionnaire was sent to 
the 31 facilities who did not respond. A new cover letter was included urging 
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TABLE 5-2. 

PERCENTAGE OF SURVEYS RETURNED 

Number of Number of Percentage of 
Emission Facilities Surveys Surveys 
Source Surveyed Returned Returned 

Industrial Incineration 46 3 7 

Sewage Sludge 2 2 100 
Incineration 

Military Facilities 7 4 57 

Electroplating 3 2 67 

Ethylene Oxide 32 26 81 
Sterilization 

Paint Manufacturing 1 1 100 

Battery Manufacturing 2 2 100 

Cooling Towers 13 6 46 

Autobody Paint Shops 33 10 30 
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them to participate in this study. An additional eight facilities responded 
to the second mailing. 

Battery Manufacturing 

Questionnaires were sent to two facilities. Both facilities returned the 
questionnaire, but only one of these facilities actually manufactures batter
ies. 

Cooling Towers 

Thirteen cooling tower questionnaires were sent out; responses from six 
facilities have been received. At the outset of the survey activities, it was 
anticipated that the petroleum refineries in Alaska would operate cooling 
towers. It turns out that none of the five petroleum refineries actually have 
a cooling tower. 

Electroolating 

From the telephone book yellow pages. three electroplaters were identi
fied in Alaska. Two of these facilities returned the questionnaire. 

Ethylene Oxide Sterilization 

Ba-sed on information obtained form the Alaska Department of Health and 
Social Services. there are 20 community or private hospitals. 6 U.S. public 
health services. and 6 military hospitals operated in the state. Only 10 of 
the 26 facilities returning questionnaires have ethylene oxide sterilizers. 

Industrial Incineration 

The initial review of NEDS identified 46 industrial incineration facili
ties located throughout the state. A questionnaire was developed and deliv
ered to each facility in order to identify the types of wastes being inciner
ated. This questionnaire would have provided the necessary information to 
calculate inorganic air toxics emissions. As it turned out, only one of the 
facilities identified through NEDS really incinerated industrial waste. 
The remainder of the incinerators were either no longer in service or 
municipal waste or sewage sludge were being burned. Data and information 
obtained on these two source categories have been incorporated into the 
inventory. Although a completed industrial incineration questionnaire was not 
received. all incinerators listed in NEDS were accounted for. 

Military Facilities 

There are seven military installations listed by the defense mapping 
system for the state of Alaska. The possible source categories each facility 
may have are electroplating, surface coating. and degreasing. These question
naires were delivered to Clam Lagoon. the Army (Fort Richardson). and the Air 
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Force (Elemendorf). Four sets of completed questionnaires were returned. 
From the completed questionnaires. no significant sources of air toxics were 
identified. 

Paint Manufacturing 

There 
returned a 

is one paint manufacturing facility 
completed questionnaire. 

in Alaska. This facility has 

Sewage Sludge Incineration 

Initially. 
However. it was 

four facilities were 
subsequently learned 

identified 
that only 

for 
two of 

this 
the 

sour
four 

ce category. 
incinerators 

are currently operating. Completed questionnaires for both facilities were 
received. 

An additional facility was identified through the industrial incineration 
surveys that were sent out. Sufficient information was obtained fran this 
facility to estimate toxic organic emissions. 
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SECTION 6 

ESTIMATION OF AIR TOXICS EMISSIONS 

This section presents a discussion of the point and area source emission 
estimates. A brief description of each source is provided along with a 
detailed explanation of the methodology used to calculate emissions. 

POINT SOURCE EMISSION ESTIMATES 

As described in Section 4. a list of point sources to be included in the 
point source emission inventory was developed. The literature was reviewed 
for each emission source type in the inventory to determine the most accurate 
and technically sound emission estimation method. The majority of emission 
estimation methods consisted of using emission factors in conjunction with one 
of the following types of information. 

• Volatile organic compounds (VOC) and/or particulate matter (PM) 
emissions. With the exception of oil refinery fugitives. these 
data were obtained from the 1979 version of NEDS. which was the 
most recent version available when Radian began this inventory. 
Oil refinery fugitive emissions were calculated by Radian. 

-• Activity data (i.e.. fuel consumption. production rate. etc.). In 
general. these data were also obtained from the 1979 version of 
NEDS. Activity data for municipal solid waste incineration. hot 
mix asphalt plants. and certain diesel generators were obtained 
from the ADEC. 

Survey results. In almos½ all cases. these data were for the 1985• 
calendar year. 

Where different emission factors were available for a particular emis
sion source type. selection of an emission factor was based on the following 
priorities: 

• emission factors that are widely accepted and have been used in 
other studies were given high priority; and 

• emission factors that have not achieved wide acceptance but were 
judged to be technically sound were also given high priority. 

The documentation for the emission factors is presented in Appendix B. 
Preference was given to the development of uncontrolled emission factors so 
that facility specific control efficiencies could be applied. Once emission 
factors and activity data were obtained, they were entered into a computerized 
emission inventory and air toxics emissions were calculated. 
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For several of the source categories. emission estimates were calculated 
using material balances from data and information obtained from survey ques
tionnaires. In othe~ instances. source test data were available. In these 
two instances. the emi'ssion estimates were entered directly into the computer
ized data base of emission estimates. Corresponding activity data and emis
sion factors are reported as not available. 

Many of the emission sources located in the state of Alaska are poten
tial emitters of polycyclic organic matter (POM). Polycyclic organic matter 
generally defines organic species with structures having two or more fused 
aromatic rings (i.e •• rings which share a common border). Wherever possible. 
emissions were estimated for polynuclear aromatic hydrocarbons (PAH) rather 
than POM. The family of PAH consists of the following 14 compounds or classes 
of compounds: naphthalene. phenanthrene. anthracene. fluoranthene. acenaphtha
lene. chrysene. benzo (a) anthracene. cyclopenta (c. d) pyrene. the benz
pyrenes. indeno (1.2.3-c,d) pyrene. benzo (g.h,i) perylene, coronene, and some 
of the alkyl derivatives of these compounds. 

Particulate matter control devices have varying degrees of success in 
controlling PAH emissions. PAH contained in the flue gas entering the control 
device will be present in both the solid and gas phase. Consequently. the 
control device is only partially effective in removing PAH. Table 6-1 illus
trates how flue gas temperature affects PAH removal. Because it was not 
possible to take into account the flue gas temperature at each facility in 
compiling the inventory. we assumed that particulate matter control devices 
did ngt remove any PAH. This assumption will provide a slight overestimation 
of PAH emissions. 

Results from the emission inventory are presented in several formats 
with varying levels of detail. In Tables 2-1 and 2-2 within Section 2. 
emissions are summarized for the entire state of Alaska. In Appendix A, point 
source emissions are grouped by Standard Industrial Classification (SIC) Code 
and source category. 

A brief discussion of each point source and the specific ·methodology 
used to calculate emissions are presented below. 

Airport Operations 

Emissions from- airports result primarily from combustion of jet fuel 
during landing and takeoff operations. The landing/takeoff cycle includes the 
idling. takeoff. climb. and approach phases. The contaminants of concern 
include benzene. xylene. formaldehyde. PAHs, and dioxins. Airport activity 
data were obtained from the annual Federal Aviation Administration (FAA) 
compilation of airport activity of certified route carriers for 1984. This 
method excludes charter and private plane activity. Activity data were not 
available for these smaller planes. 

The activity data reported in the inventory are tons per year of total 
hydrocarbon emissions. Total hydrocarbon emissions were calculated by 
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TABLE 6-1. 

PERCENT OF TOTAL PAH ASSOCIATED WITH SOOT PARTICLES 

AS A FUNCTION OF FLUE GAS TEMPERATURE 

Compound 40°c ss 0 c as 0 c 200°c 

Naphthalene 56 6.5 4.3 0.11 

Methylnaphthalene 39 a 20 o.oo 

Biphenyl 89 77 48 0.46 

Biphenylene 88 70 66 0.09 

Fluorene 98 94 b 2.1 

Phenanthrene and Anthracene 90 92 71 4.6 

4H-cyclopenta- (d.e.f)phenanthrene 97 b 85 2.3 

Fluoranthene 99 b 82 38 

Pyrene and Benzacenaphthylene 99 b 83 33 

a GC/MS analysis not available. 

b Too much background from contaminants to determine accurate values. 

Source: G. Prado. Formation of Polycyclic Aromatic Hydrocarbons in Premixed 
Flames. Chemical Analysis and Mutagenicity. in: Polynuclear 
Aromatic Hydrocarbons Chemical Analysis and Biological Fate. 
Proceedings of the Fifth International Symposium on Polynuclear 
Aromatic Hydrocarbons. Battelle Press. Columbus. OH. 1981. 
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summing the number of landing/takeoff cycles for each plane type. multiplying 
by the total emissions per cycle for each plane type (ARB. 1982a). and then 
sum.ming the emission totals to obtain an annual hydrocarbon emission estimate 
for each airport. Table 6-2 contains the calculated activity data. 

A VOC species profile (CARB. 1982b) for jet exhaust was used to speciate 
the hydrocarbon emissions. Information was available for benzene. xylene. and 
formaldehyde. The formaldehyde emission factor was not used because it was 
developed for a specific plane type and cannot be generalized for the full 
range of plane types or total emissions. No emission factors were found for 
PAHs and dioxins in the literature that was surveyed. 

Asphalt Cement (Hot Mix) Plants 

Asphalt binders are heated and mixed with aggregate for use as _paving 
material. During this heating and mixing. emissions of benzene. PAH. and 
formaldehyde may result. 

Asphalt cement plants have been identified as sources of benzene. 
formaldehyde. and PAH emissions. These plants operate in either a batch or 
continuous mode. Emission factors are the same for both operation types. 

Activity data were obtained from the Alaska DEC as reported to the DEC 
by the asphalt plant operators. The data supplied were tons of asphalt 
produced annually. Emission factors are based on tonnage produced. and are 
ther~ore. directly applicable for the estimation of emissions. 

Barrel Burning 

At Prudhoe Bay. ARCO Alaska. Inc. operates a barrel burning process in 
which crushed drums are incinerated in an open pit drum incinerator using a 
gas flare. The purpose of the incinerator is to destroy residual liquids con
tained in the empty crushed drums prior to shipment to the North Slope Borough 
landfill. Listed hazardous wastes. except those adhering to the drum walls, 
are not permitted in the incinerator. 

A review of the operating permit for this operation indicates that the 
liquid wastes entering the incinerator are primarily oils and greases. All 
liquids are drained from the drums prior to crushing. The possible air toxics 
from this operation- include metals. formaldehyde. PAH. and dioxins/furans. 
However. there is little information available in the literature on the 
combustion products of an incineration operation of this type. Emissions from 
this operation must be source tested in order to determine the air toxics 
emissions. 

Battery Manufacturing 

The manufacture of storage batteries involves the production of lead 
plates which are then placed and aligned in a plastic case. During battery 
manufacture. particulate matter is emitted from such production operations as 
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TOTAL HYDROCARBON EMISSPONS BY AIRPORT AND PLANE TYPE :a... 
!II

(Units are lbs/yr) :z 
Plane Dead 
'!'_ype Anchorage Fairbanks Juneau Horse Ketchikan Sitka 

B 707 14,840 
B 727 156,992 57,133 34,850 4,717 24,407 15,967 
B 737 89,152 37,112 8,826 21,611 5,134 3,136 
B 747 148,523 905 
B 767 3,280 108 
DC 8 104,494 15,757 
DClO 56,237 141 
L 100 20,288 6,697 

o, 
I DC 6 20,660 

Ul HS 125 1. 526 
C 441 721 
F 27 11, 838 
L 188 5,578 

TOTAL 634,129 117. 853 43,676 30,767 29. 541 19,103 
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lead paste mixing. lead oxide production. and lead reclaim furnaces. Air 
toxics from battery manufacturing include lead. arsenic. and cadmium. There 
is one battery manufacturing facility in the state of Alaska. 

This facility. Alaska Husky Battery. purchases lead oxide as a raw 
material rather than formulating it on site. The production operations at 
this facility that generate particulate are lead paste mixing. grid casting. 
and battery assembly. Emission factors for lead were obtained from AP-42. 
Emission factors or particulate speciation data for arsenic and cadmium were 
not available. The emission factors from AP-42 were combined with production 
data supplied in a questionnaire to estimate emissions. 

Chemical Manufacturing 

A review of the SRI Directory of Chemical Manufacturers indicates there 
are three chemical plants in Alaska. Of these. the Unocal Chemical facility 
is the only one of importance in terms of air toxics. This facility 
manufactures urea and ammonia. Urea is manufactured by reacting ammonia and 
liquid carbon dioxide at elevated temperatures and pressures to form ammonium 
carbonate. This chemical decomposes at lower pressures to urea and water. It 
was initially thought that this facility may emit formaldehyde. However. 
formaldehyde emissions are associated with urea-formaldehyde resin manufacture 
and are not expected to be present at the Unocal Chemical facility. 

In addition to ammonia emissions. the ADEC reports that the Unocal 
Chemi~al facility also emits arsenic as a result of the burning of a waste
product that contains arsenic. Source testing data from this facility are 
shown in Appendix A under SIC code 2873. · 

The other two chemical plants located in the state of Alaska are Liquid 
Air Corporation and Big Three Lincoln Alaska. Both facilities manufacture 
acetylene and operate 
nitrogen. There are 
chemical manufacturing 

air 
no 
op

separation plants 
known air toxics 

erations. 

for 
emi

the 
ssions 

production 
associated 

of oxygen 
with th

and 
ese 

Combustion Sources 

In the state of Alaska. there are numerous potential sources of air 
toxics emissions from the combustion of several different fuels. In order to 
keep the number of -facilities to a manageable size. only those combustion 
sources with particulate matter (PM) or volatile organic compound (VOC) 
emissions equal to or greater than two tons per year are included in the 
inventory. Waste oil combustion sources are an exception to this cut-off. 
where all known sources have been included. 

Through a review of NEDS and discussions with the ADEC. we have iden
tified the following combustion sources: 
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• eight facilities burning coal. 
• one facility burning residual oil. 
• seventeen facilities burning distillate oil. 
• four facilities burning waste oil. 
• thirty seven facilities operating reciprocating diesel engines. 
• one facility operating a diesel turbine. and 
• six facilities burning wood. 

These fuels are used throughout the state to generate electricity. produce 
process steam, or for the operation of petroleum pipelines. Air toxics that 
may be emitted from the combustion of these fuels include a wide variety of 
both metals and toxic organics. 

With the exception of one facility burning waste oil, air toxics 
emissions from these combustion sources were estimated using emission factors. 
Activity data were obtained from NEDS and ADEC. Waste oil burned at the 
Unocal chemical facility is known to contain more arsenic than is typically 
found in waste oil. The arsenic emissions from this facility were adjusted to 
account for the higher arsenic levels. Other air toxics emissions from this 
source were estimated using the emission factors for a nonindustrial boiler as 
described in Appendix B. 

Emissions from the Mitkoff Lumber silo burner were estimated using the 
emission factors developed for wood-fired boilers due to the lack of any other 
data. These emission factors may understate the emissions from this silo 
burner because the combustion efficiency of the silo burner is expected to be 
lower than that of a boiler. Increased combustion efficiency should provide 
lower hydrocarbon emissions. and thus, lower air toxics emissions. 

Cooling Towers 

The potential air toxics from a cooling tower are chromium, nickel, and 
chloroform. Chromium and nickel compounds can be used as scale and corrosion 
inhibitors in a cooling tower. Source testing has shown that these elements 
are emitted to the atmosphere as part of the cooling tower drift. Chemical 
additives comprised of nickel and chromium are in limited use today as a 
result of the development and use of organophosphates. This appears to be the 
case for the cooling towers surveyed in Alaska. 

In addition to scale and corrosion inhibitors. various chemicals are 
added to cooling towers to control biological growth. The most prevalent 
biocide is chlorine. which ultimately results in chloroform emissions. 

Cooling tower questionnaires were sent to the following facilities: 

• all six of the petroleum refineries. 

• all facilities listed in NEDS as operating boilers greater than 100 
million Btu per hour. 
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• the Unocal Chemical Division chemical facility. and 

• the Phillips Petroleum natural gas liquifying facility. 

Each facility was requested to submit information detailing the types and 
quantities of chemicals used in their cooling circuits. In addition. the 
questionnaire requested information on the volume of cooling water used. From 
this information. it is possible to estimate emissions using emission factors 
presented in the EPA "Locating and Estimating" document for chloroform (U.S. 
EPA. 1984e). These emission factors. however, overstate the quantity of 
chloroform that could be emitted by each facility. That is. the emission 
factors predicted chloroform emissions that exceeded the quantity of chlorine 
used in the system. Consequently. the information and data presented in the 
questionnaires were used to calculate emissions. A material balance was 
performed around each system by calculating the amount of chlorine removed 
through the system as blowdown and cooling tower drift. The chlorine content 
of the drift was assumed to be the same as the blowdown. The difference 
between the chlorine used in the system and that leaving through blowdown and 
drift was assumed to be converted to chloroform. 

Dry Cleaning 

Dry cleaning operations use one of three solvents: tetrachloroethylene 
(also referred to as perchloroethylene. or PCE). CFC 113 (freon). or stoddard 
solvents. Stoddard solvents consist primarily of paraffins and no air toxics 
have J,een identified in stoddard solvents. Tetrachloroethylene and CFC 113 
are considered air toxics. 

Four. dry cleaning operations have been identified in Alaska which use 
one of these solvents. The point source inventory includes only large 
operations and not smaller shops and cleaners. These smaller operations are 
accounted for in area emission estimates. 

Emission estimates were obtained from the NEDS for two of the plants, 
both of which use PCE. No data were available for the other two plants, both 
of which use CFC 113. The plants using CFC 113 are both associated with 
federal installations. for which data appear to be limited. 

Electroplating 

Electroplating is a process in which metal in solution is electrically 
deposited (plated) onto a metal object. Plating solutions typically contain 
nickel, chromium. cadmium. or zinc. Chromium and nickel are the most 
prevalent air toxics emitted during electroplating. Through a search of the 
telephone book yellow pages. we have identified four electroplaters in Alaska. 

The size of plating baths and the total current used at each electro
plating facility were solicited through surveys. Only two of the surveys were 
returned. Emission factors for chromium and nickel were developed from data 
presented by several investigators and are described in Appendix B. 
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Ethylene Oxide Sterilizers 

Many hospitals throughout the U.S. utilize ethylene oxide (EtO) to 
sterilize reusable medical equipment. Ethylene oxide is used when the heat or 
humidity necessary for steam sterilization would degrade the material to be 
sterilized. Emissions from the sterilization procedure may be composed of 
pure EtO or a mixture of EtO with other gases. such as freon or carbon diox
ide. These emissions are vented to the atmosphere through a water-sealed 
pump. which also produces an EtO laden liquid steam. Because most or all of 
the EtO in this liquid stream eventually revolatilizes. we have assumed that 
all of the EtO used in sterilizers is emitted to the atmosphere. 

Information on ethylene oxide use at Alaskan hospitals was acquired 
through a survey of all state hospitals. The results of this survey indicate 
that most Alaska hospitals do not use EtO for sterilization. However. 10 
hospitals which do use ethylene oxide were identified. 

Gasoline Evaporation 

In the state of Alaska. there are numerous facilities with voe emissions 
from gasoline evaporation that are large enough to be included in NEDS. 
Facilities that are included in NEDS and have voe emissions from gasoline 
evaporation greater than two tons per year are considered point sources in the 
inventory. We have identified 24 facilities that meet these criteria. 

- The most important air toxics associated. with gasoline evaporation are 
benzene. ethylene dibromide, and ethylene dichloride. These latter two 
compounds are associated with leaded gasoline only. 

Air toxics emissions from gasoline evaporation were estimated using the 
voe emission estimates contained in NEDS for each facility. The voe emissions 
were speciated to provide an air toxics emission rate. 

The voe speciation data that were used to estimate emissions of EDB and 
EDe were obtained from data and literature published in 1984. At that time. 
the allowable lead content of gasoline was 1. 1 grams per gallon. In January 
of 1986, the allowable lead. concentration was reduced by EPA to 0.1 grams per 
gallon. This reduction in lead content will result in a proportional decrease 
of EDC and EDB emissions. These organic compounds are added to gasoline to 
scavenge and remove lead from the engine. Consequently. reducing the lead 
content of gasoline has reduced the EDB and EDe emissions. The emission 
factors used in this inventory reflect the gasoline lead limitations promul
gated in January of 1986. Finally, it should be noted that EPA has proposed a 
complete phase out of leaded gasoline by 1988. If this rule is promulgated as 
proposed. emissions of EDB and EDe from gasoline evaporation would be elimi
nated. 
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Industrial Incineration 

From NEDS and CDS. 46 industrial incinerators burning nonhazardous waste 
were initially identified. According to the ADEC. there are no hazardous 
waste incinerators in the state. 

Questionnaires were used to gather information on each incinerator 
identified in NEDS. We were able to determine the disposition of each indus
trial incinerator listed in NEDS. Of the 46 listed. only one facility was 
found to be burning an industrial waste. This facility. the Alyeska Pipeline 
Service Company in Valdez. reported burning an oily waste. Insufficient 
information was presented to calculate emissions. The other incinerators 
listed in NEDS either no longer exist. or they are actually sewage sludge or 
municipal solid waste incinerators. Questionnaire information obtained from 
these other incinerator types are included in the inventory as appropriate. -

Municipal Solid Waste Incineration 

There are numerous incinerators used throughout the state to reduce the 
quantity of municipal waste requiring land disposal. The largest facilities 
have been included in the inventory. Source tests of municipal waste inciner
ators have shown the presence of PAH, furans. dioxins. PCBs. and various toxic 
inorganics. 

-Emission factors for this source were developed for single chamber. 
multiple chamber. and controlled air -incinerators in order to estimate emis
sions. Activity data, or the amount of waste burned. for each incinerator 
were obtained from the ADEC. 

After reviewing the draft emission estimates. the ADEC calculated and 
supplied to Radian facility-specific particulate matter control factors. The 
control factors take into account the particulate matter emission rate used in 
developing the emission factors and the actual measured particulate emissions 
from each incinerator. In essence, developing control factors in t.his manner 
speciates the actual particulate emissions of each facility. yielding more 
accurate emission estimates. 

A control factor of 0.65 was used for the North Slope Borough 
incinerator to account for the differences in actual particulate emissions and 
those used to develop the emission factor. Particulate emissions for this 
incinrator are currently uncontrolled. but an electrostatic precipitator will 
be installed for particulate control in 1988. 

Paint Manufacturing 

From the telephone book yellow pages. one paint manufacturing operation 
was identified in Alaska. From a completed questionnaire. it was determined 
that this facility emits 80 pounds of toluene. 
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Portland Cement Manufacturing 

Alaska Basic Industries of Anchorage is the only Portland cement manu
facturing operation in the state of Alaska. This particular facility. 
however. does not operate a kiln. Clinker, produced in a cement kiln. is 
transported to Anchorage via boat from Japan and Seattle. Once received in 
Anchorage. the clinker is ground to produce cement. Two ball mills are 
located on site with a baghouse to control particulate emissions. Air toxics 
of concern from this facility are nickel and chromium. 

Emission factors for a wet process cement grinder were used to estimate 
emissions for this facility. Dry process emission factors were not used 
because they include emissions from the grinding of raw materials that are fed 
to the kiln. a process which does not occur at Alaska Basic Industries. In 
the wet process, as the name suggests. raw materials are ground in the pre
sence of_ water. eliminating particulate emissions. Wet process grinding 
emission factors account for the emissions that occur from the grinding of 
clinker, which is the process conducted by Alaska Basic Industries. 

The activity data, the amount of clinker ground, was obtained from the 
ADEC. With this information. and assuming the baghouse is 99.8 percent 
efficient in controlling particulate matter. it was estimated that 0.14 pounds 
of nickel and .024 pounds of chromium are emitted each year. 

These emission estimates do not include nickel and chromium emissions 
that .result from truck and rail loading operations and the main load out silo. 
According to CDS. these three operations emit 32 pounds per year of particu
late. Unfortunately. the chromium and nickel content of this particulate is 
unknown. 

Pulp and Paper Mills 

Based on information from ADEC, two pulp and paper mills in the state of 
Alaska use chlorine bleach. These mills, both of which produce dissolving 
sulfite pulp. are located in Ketchikan and Sitka. As a result of the use of 
chlorine bleach. chloroform emissions are produced. primarily during waste
water treatment. 

Emissions were estimated using activity data obtained from the ADEC and 
reported emission faators. 

Refinery Fugitives 

Petroleum refinery fugitive emission sources include valves. flanges. 
pumps. compressor seals. process drains. and cooling towers. They are not 
associated with a specific process. but occur throughout the refinery. The 
emissions of concern are volatile organic compounds. including benzene. 
toluene. and xylene. 
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TABLE 6-3. 

voe EMISSION ESTIMATES FOR ALASKAN PETROLEUM REFINERIES 

Process Unit Total Refinery 
Fugitive Emissions Fugitive Emissions 

Refinery (lb/day) (lb/day) (ton/yr) 

ARCO - Kuparuk. 
Crude Distillation 
Refinery Total 

880 
880 160 

ARCO - Prudhoe Bay 
Crude Distillation 
Refinery Total 

880 
880 160 

Chevron U.S.A. - Kenai 
Crude Distillation 
Asphalt Production 
Refinery Total 

880 
81 

960 180 

MAPCO -Petroleum Inc. - North Pole 
Crude Distillation 
Aromatics Extraction 
Asphalt Production 
Refinery Tot?l 

91 
1.200 

80 
400 

Petro Star Inc. - North Pole 
Crude Distillation 
Refinery Total 

880 
880 160 

Tesero Petroleum Corp. - North Pole 
Crude Distillation 
Catalytic Reforming 
Catalytic Hydrocracking 

*Catalytic Hydrotreating 
Hydrogen Production 
Refinery Total 

900 
940 
770 
860 
650 

750 

Arctic Energy - Fox 
Crude Distillation 
Vacuum Distillation 
Lubes Processing 
Asphalt Production 
Refinery Total 

880 
360 
590 
·80 

350 

Continued 
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TABLE 6-3. 

voe EMISSION ESTIMATES FOR ALASKAN PETROLEUM REFINERIES (Continued) 

Process Unit Total Refinery 
Fugitive F.missions Fugitive Emissions 

Refinery (lb/day) (lb/day) (ton/yr) 

Alyeska Pump Station U6 
Crude Distillation 870 
Vacuum Distillation 360 
Lubes Processing 590 
Asphalt Production 80 
Refinery Total 1.900 350 

Alyeska Pump Station 118 
Crude Distillation 880 
Vacuum Distillation 360 
Lubes Processing 590 
Asphalt Production 80 
Refinery Total 1. 900 350 

Alyeska Pump Station 1110 
Crude Distillation 880 
Vacuum Distillation 360 
Lubes Processing 590 
Asphalt Production 80 
Refinery Total 1.900 350 
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The best method for estimating refinery fugitive air toxics emissions is 
to speciate hydrocarbon emissions. Fugitive hydrocarbon emissions for the 
Alaska refineries were not available; therefore. these emissions were 
calculated as a part of this inventory. 

Table 6-3 presents the estimates of fugitive emissions from each process 
unit in each refinery as well as refinery totals. The estimates were made 
based on models obtained from "A Model.for Evaluation of Refinery and Synfuels 
Hydrocarbon VOC Emission Data" (Radian. 1983). With the exception of the 
Alyeska and Arctic Energy facilities, production information was obtained from 
the Oil and Gas Journal (1986 Annual Refining Survey). Production data for 
the two Alyeska and Arctic Energy facilities were obtained from the ADEC. 

Four major assumptions were necessary to calculate fugitive hydrocarbon 
emission estimates. They are as follows: 

• It is assumed that gas oil hydrotreating is performed at the Tesoro 
Petroleum Corporation refinery in North Pole rather than middle 
distillate or naphtha hydrotreating. 

• Since no specific information is available on production for the 
topping plants at the Arctic Energy refinery or the Alyeska pump 
stations. it is assumed that the refineries are "typical" topping 
classification refineries as described in the 1985 California Oil 
Scenario Study (Bonner & Moore Associates. Inc •• 1985). 

• Combustion emissions are calculated for each unit based on 100% 
capacity. If a process unit is run at a level below 100%. ·the 
combustion emissions estimate can be scaled linearly. A review of 
the results for combustion emissions with respect to fugitive 
emissions will illustrate the minor impact combustion emissions 
have relative to fugitives ( <4% in all cases). Therefore. errors 
due to lack of knowledge of combustion processes will be minimal. 

• It is assumed that fugitive emissions from ancillary units (product 
storage. utilities. wastewater treatment and blowdown/flare) are 
included in the estimates for the primary process units. 

All of the Alaska refineries were defined as topping refineries except 
the Tesoro Petroleum. Corporation refinery in Kenai. which has cracking and 
reforming capabilities. The topping refineries have lower emission factors 
than the more complex refineries. Air toxics emissions were calculated by 
using speciation data (emission factors) that were applied to the VOC emission 
estimates (activity data). Appendix B presents the development of the emis
sion factors. 

Sewage Sludge Incineration 

Sewage sludge incinerators typically destroy biological treatment sludge 
and wastewater "scum." There are three sewage sludge incinerators in the 
state. 
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Organic air toxics from these incinerators are expected. but the extent 
to which inorganics are emitted is highly dependent upon the amount of indus
trial wastewater received at the facility. In order to estimate inorganic 
emissions from these facilities. questionnaires were used to obtain informa
tion on the mass of sludge incinerated and the associated inorganics content. 
Data and information contained in one of the completed questionnaires was used 
to perform a material balance around the incinerator to estimate emissions. 
The other two facilities did not have any metal concentration data for either 
the raw sludge or incinerator ash. However, these two facilities. Standard 
Alaska Production Company on the North Slope and the Wrangell Wastewater 
Treatment Plant. do not receive industrial wastewaters. Consequently. the 
metals emissions from these two facilities are expected to be minimal. 

Emission factors were used to estimate PAR and dibenzofuran emissions. 
These emissions for the two incinerators listed above were found to be less 
than a pound per year. Emissions of less than a pound per year are considered 
insignificant. These two facilities. therefore, are not included in the 
computerized emission inventory. Emission estimates from the Anchorage 
incinerator are presented under SIC· code 4952 in Appendix A. 

Surface Coating 

This operation involves the application of paint. varnish. lacquer. or 
paint thinner for decorative or protective purposes. The paint "vehicle" 
consuts of organic solvents that facilitate application. A large percentage 
of the paint is volatile and evaporates upon application. With the exception 
of autobody paint shops. no large scale surface coating operations were 
identified in Alaska. There are 58 autobody paint shops in Anchorage. 12 in 
Fairbanks and six in Juneau. Questionnaires were sent to 33 of these shops 
and nine were returned. Of these nine questionnaires. two responses were not 
used due to the inordinate amount of paint consumed as compared to the other 
facilities. The seven remaining sets of data were then averaged to obtain a 
"typical" facility consumption rate. This rate was then used to calculate 
total VOC emissions rates for Anchorage. Fairbanks and Juneau. 

The typical (or average) autobody paint shop in Alaska applies approxi
mately 250 gallons of surface coating ma~erial per year. Using an auto body 
painting emission factor of 5. 275 pounds of solvent per gallon of coating 
material (ARB. 1982). the solvent emissions from a typical shop are estimated 
to be 1,300 pounds per year. Emissions were then calculated as 37.7 tons of 
solvent per year in Anchorage. 7.8 tons per year in Fairbanks. and 3.9 tons 
per year in Juneau. 

VOC speciation data could be used to estimate emissions on a facility
by-facility basis. However, the solvent composition of paint is highly 
variable. even within the broad classifications typically used. Speciation 
data. as reported by Oliver et al. (1985). are shown in Appendix D for various 
surface coating materials. 
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AREA SOURCE EMISSION ESTIMATES 

Estimates of potential emissions from each of the area sources identi
fied in Section 4 were developed. This section contains a condensed descrip
tion of the information sources and methodology used to develop those esti
mates. The emission estimates are summarized in Section 2: a complete de
scription of the emission estimation process is contained in Appendix c. 

Asphalt Distribution and Usage 

The use of asphalt may result in the emissions of the following air 
toxics: formaldehyde. polycyclic organic matter. benzene. toluene. and xylene. 
There are three different asphalt types. each of which has different emission 
characteristics. The different types are asphalt cement. cutback asphalts. 
and emulsified asphalts. 

Activity data were compiled from two sources: the Department of Energy's 
Energy Data Reports: Sales of Asphalt in 1980. and 1980 U.S. Census Data. The 
DOE report provides asphalt consumption estimates by state. The census data 
were used to allocate to the five most populous boroughs a percentage of the 
total state asphalt consumption. Emission estimates for the five most 
populous boroughs are presented in Table 6-4. Activity data for this emission 
source are presented in Appendix C. · Emissions from each of the asphalt types 
are discussed in greater detail below. 

Asphalt Cement (Hot Mix) 

Application of asphalt cement results in the emission of 0.8 pounds 
total hydrocarbon per ton of asphalt applied (GARB. 1982a). Unfortunately. 
VOC speciation data for these emissions are unavailable. Therefore. it is 
assumed that VOC speciation data for asphalt plant emissions are applicable to 
asphalt usage. 

Cutback Asphalts 

Three types of cutback asphalts are used: rapid cure. medium cure. and 
slow cure. Slow cure cutbacks are also known as road oils. None of the air 
toxics included in this study· were identified in emissions from slow cure 
cutback asphalt. Analysis of emissions from medium cure asphalts showed 
toluene and xylene were 6.4% and 12.3%. respectively. of the total hydrocarbon 
emissions (Radian. 1985). Total hydrocarbon emissions from cutback asphalts 
were estimated to be 250 lb/ton asph_alt (CARB 1982a). Unfortunately. the 
quantity of each type of cutback asphalt is not specified in the DOE report. 
Therefore. the total cutback asphalt quantity reported by DOE was assumed to 
be medium cure asphalt. This quantity was used in conjunction with 1980 
consumption statistics to estimate emissions from cutback asphalt usage in 
Alaska. 
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TABLE &-4. 

E'STIMA'.IID EMISSICNS roR ASPHALT DisrnmmON AID US/CE 

Activity Data 
Asphalt Type Pollutant (Toos of Asphalt Applied) Ehri.ssiaos (lb/yr) 

Anchorage Asphalt C'aoont Benz:ene 24.265 1.368 
Fotmaldehyde 24,265 97 

PAR 24.265 19 
Cutback Asphalt Toluene 1.433 22.928 

Xylene 1.433 44.136 
Road Oils NrA* 85 NIA 

Emulsified Asphalt NIA 3.688 NIA 

Fairbanks Asphalt Cem:nt Ben:ene 7.492 577 
Fotmaldehyde 7.492 30 

PAR 7.492 6 
Cutback Asphalt Toluaie 442 7.073 

Xylene 442 13.614 
Road Oils NrA* 26 NIA 

Emulsified Asphalt NIA 1.139 NIA 

Juneeu - Asphalt Cement Bemene 2.7'-0 211 
FOIIll:11.dehyde 2.7'-0 11 

PAR 2.740 2 
Cutback A.9phal t Toluene 162 2.592 

Xylene 162 4,990 
Road Oils NrA* 10 N/A 

flwlsified Asphalt NIA 416 NIA 

Ketch:ikan kpbalt Cem:nt Bemene 1.566 121 
Gateway Fotmaldehyde 1.566 6 

PAR 1,566 1 
Cutback Asphalt Toluene 92 1.472 

Xylene 92 2.834 
Road Oils NrA* 6 NIA 

Th!ulsified Asphalt NIA 238 NIA 

Sitka Asphalt Cement Bern:ene 1.062 82 
Formaldehyde 1.062 4 

PNl. 1.062 1 
Cutback Asphalt Toluene 63 1.008 

Xylene 63 1. 9LtO 
fuad Oils NrA* 4 NIA 

Emulsified Asphalt NIA 161 N/A 

* ~b air taxies were ideitified with this asphalt type. 
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Emulsified Asphalts --

These are essentially water-based asphalts and therefore have signif
icantly lower hydrocarbon emissions than the other asphalt types. Air toxics 
emissions may occur from emulsified asphalts. but no information regarding air 
toxics on these emissions was identified in the literature reviewed. 

Dry Cleaning 

Area source estimates for dry cleaning include the smaller dry cleaning 
operations which are not covered in the point source estimates. There may be 
double counting because some of the smaller operations may contract with the 
larger plants that are included in the point source inventory or may serve as 
branch outlets which collect the clothes for cleaning at the central plant. 

The only emission factor found for this source was 1.3 lb solvent/
capita/year (U.S. EPA. 1984a). Therefore population data were used to calcu
late emissions. Use of this emission factor assumes dry cleaning activity for 
Alaskans to be similar to the rest of the nation. which. as for any state. may 
or may not be accurate. 

Generally. smaller operations use PCE as their dry cleaning solvent 
(U.S. EPA. 1984a). For this area source estimate. PCE was assumed to be the 
only solvent used. This may result in an overestimation of emissions because 
some ~perations contract with or serve as outlets for large stoddard plants. 
Area source emissions were calculated for Alaska's five largest population 
centers. Table 6-5 presents the emission estimates for dry cleaning. 

Mobile Sources 

Mobile sourc~s that may potentially emit air toxics include cars. 
motorcycles, light trucks, and heavy duty commercial trucks. as well as 
off-highway mobile sources such as farm equipment. merchant vessels. locomo
tives. lawn and garden implements. snowmobiles. outboard motors, transport
refrigeration units. and helicopters. By far the most significant mobile 
source of emissions are on-highway vehicles including cars. motorcycles. and 
trucks. 

Activity data £or on-highway vehicles were compiled from total annual 
vehicle mileage estimates obtained from the Alaska Department of 
Transportation and U.S. Census Bureau Data. Total state automobile mileage 
for 1985 was estimated to be 3. 788 x 106 miles; total truck mileage was 
estimated to be 1.090 x ·106 miles. These mileage rates were apportioned to 
the five largest cities according to population. Furthermore, it was assumed 
that all truck miles correspond to diesel consumption. 

Total hydrocarbon emissions from automobiles were calculated using an 
emission factor of 2.5 g/mile (Radian. 1985). Speciation data were compiled 
from SAI. 1982; and EPA. 1980. These data are presented in Appendix B. 
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TABLE 6-5. 

PERCHLOROETHYLENE EMISSION ESTIMATES FOR DRY CLEANING 

Activity Data Estimated Emissions 
Area (Residential Population*) (lb/yr) 

Anchorage 170.247 220.000 

Fairbanks 31.920 41,000 

Juneau 19.528 25.000 

Ketchikan-Gateway 7,198 9,400 

Sitka 7,803 10.000 

* 1980 Census Data 
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Tables 6-6 and 6-7 present the on-highway mobile source emission estimates for 
gasoline and diesel powered vehicles, respectively. 

Pesticide Application 

The application of pesticide results in emissions of some of the air 
toxics that are being investigated in this study. However, there are many 
pesticides that are toxic which were not included in the list of air toxics in 
the interest of keeping the list manageable. The compounds that are on the 
list that are potentially emitted from pesticide applications are listed 
below: 

• arsenic, 
• carbon tetrachloride, 
• 1,4-dichlorobenzene, 
• dibromoethane, 
• dichloroethane, 
• dioxins, 
• lead arsenate, 
• paratheon, and 
• formaldehyde. 

An EPA publication, Alaska Pesticides Profil"e·, EPA 910/9-86-139, gives 
reported and estimated pesticide use by type and quantity. The estimated 
pesti~ide use in 1984 is presented in Table 6-8. 

A review of this information and analysis of the most comm.only used 
pesticide types indicate that the only significant use of a potentially air
toxics-emitting pesticide is the use of formaldehyde in fish hatcheries 
operations. A total of 1766 gallons were used in 1984. 

Petroleum Marketing 

Petroleum marketing sources include evaporation from automobile fuel 
tank refilling and from service station operations. The air toxics associated 
with petroleum marketing include benzene, ethylene dibromide, ethylene dichlor
ide, toluene, and xylene. Emission factors for these contaminants were 
develo~ed from the literature and are presented in Appendix B. 

The activity data were based on total gasoline sales in Alaska for 1984 
(DOE, 1986) and population data for 1980 (U.S. Census Bureau, 1980). Total 
state gasoline consumption was obtained from the Department of Energy's Energy 
Data Report for 1980. Consumption was apportioned to the boroughs on the 
basis of population data. 

The emission estimates, however, may contain some error due to assuming 
that gasoline consumption is proportional to population. Many towns in Alaska 
have small road and street networks and therefore display different vehicle 
use characteristics. Juneau and Sitka are good examples where there are only 
77 and 14 miles of paved road, respectively. Population-based gasoline 
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TABLE 6-6. 

ESTIMATED MOBILE SOURCE EMISSIONS FOR ON-HIGHWAY GASOLINE VEHICLES 

Activity Data 
Pollutant (Million-Vehicle Miles) Emissions (lb/yr) 

Anchorage Benzene 1629 198,000 
Formaldehyde 520,000 

Toluene 950,000 
Xylene 244,000 

POM NA 

Fairbanks Benzene 508 60.000 
Formaldehyde 158,000 

Toluene 292,000 
Xylene 74,000 

POM NA 

Juneau Benzene 186 22.000 
Formaldehyde 58,000 

Toluene 106,000 
Xylene 28,000 

POM NA 

Ketchikan Benzene 106 14,000 
_Formaldehyde 32,000 

Toluene 60,000 
Xylene 16,000 

POM NA 

Sitka Benzene 72 8,000 
Formaldehyde 22,000 

Toluene 42,000 
Xylene 10,000 

POM NA 
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TABLE 6-7. 

ESTIMATED MOBILE SOURCE EMISSIONS FOR ON-HIGHWAY DIESEL VEHICLES 

Activity Data 
Pollutant (Million-Vehicle Miles) Emissions (lb/yr) 

Anchorage Benzene 473 76,000 
Formaldehyde 488,000 

Toluene 72.000 
Xylene 12.000 

POM NA 

Fairbanks Benzene 146 24.000 
Formaldehyde 150.000 

Toluene 22.000 
Xylene 4,000 

POM NA 

Juneau Benzene 53 8.600 
Formaldehyde 56,000 

Toluene 8,000 
Xylene 1,400 

POM NA 

Ketchikan Benzene 30 s.ooo 
Formaldehyde 32.000 

Toluene 4.600 
Xylene 800 

POM NA 

Sitka Benzene 21 3,400 
Formaldehye 22.000 

Toluene 3.200 
Xylene 600 

POM NA 
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TABLE 6-8. 

ESTIMATED PESTICIDE USE IN ALASKA. 1984 

Group Gallons Pounds 

Fungicides 4.100 240 

Wood Preservatives 500 

Disinfectants 27,400 47.500 

Biocides 59.600 

Roden tic ides 480 

Insecticides 7,300 3.800 

Herbicides 7,000 58.000 

TOTAL 105.400 109,720 
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consumption estimates assume vehicle use proportionate to population. which 
may not be accurate in some cases. Appendix B illustrates the emission 
factors used to estimate emissions from petroleum marketing. As with gasoline 
evaporation point sources, the phase out of lead was taken into account in the 
development of emission factors for ethylene dibromide and ethylene dichlor
ide. Emission estimates for petroleum marketing are shown in Table 6-9. 

Residential Wood Combustion 

Pollutant emissions from residential wood combustion (RWC) sources have 
caused impaired air quality in several Alaskan cities. For example it has 
been estimated that RWC sources contributed 80 percent of the fine particle 
mass observed at a site in Juneau in January and February of 1984 (Cooper et 
al •• 1984). This area source is of special concern, because it emits several 
air toxics. including acetaldehyde, formaldehyde. benzene. phenol. cresol. 
P0Ms, and dioxins. Residential wood combustion also results in the emission 
of certain toxic metals; however, the emission factors for these elements are 
very small. For that reason. metals emissions are considered insignificant 
and are not included in this inventory. 

Estimates of the extent of wood use in residential stoves and fireplaces 
in Anchorage. Fairbanks. and Juneau were derived from wood use surveys con
ducted by air pollution control districts in those cities. The results of 
these surveys were used to derive estimates of the fractions of homes using 
wood as fuel and the total amount of wood burned in stoves and fireplaces. 
These-values were then combined with U.S. Department of Commerce census data 
from 1980 to yield estimates of the total amount of wood consumed in each type 
of combustion device. 

The average wood consumption rate per wood stove in Anchorage was 
assumed to be equal to the average fireplace consumption rate of 0.35 cords 
per year. Compared to other geographic areas in Alaska. 0.35 cords of wood 
consumed per wood stove may seem low. However, this activity data was chosen 
based on a consideration of the economics of burning wood in Anchorage. 
Because of the unavailability of natural gas in Anchorage. it is cheaper to 
heat homes in Anchorage that other parts of Alaska. In addition. wood is more 
expensive in Anchorage due to its relative scarcity as compared to other 
areas. These two factors are believed to depress the demand for wood stove 
heat in Anchorage. 

Survey data for Sitka and Kitchik.an were not available. Because Juneau. 
Sitka. and Ketchikan are all in the southeast part of the state, the survey 
results for Juneau were assumed to apply to Sitka and Ketchikan as well. The 
survey results and wood use estimates are described further in Appendix C. 

The activity data derived from the surveys and census data were combined 
with emission factors (see Appendix B) to estimate emissions. Table 6-10 
presents the emission estimates for each city. 
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TABLE 6-9. 

ESTIMATED EMISSIONS FOR PETROLEUM MARKETING 

Activity Data 
Pollutant (Million-Gallons) Emissions (lb/yr) 

Anchorage Benzene 
EDB 
EDC 

Toluene 
Xylene 

Fairbanks Benzene 
EDB 
EDC 

Toluene 
Xylene 

Juneau Benzene 
EDB 
EDC 

Toluene 
Xylene 

Ketchikan Benzene 
EDB 
EDC 

Toluene 
Xylene 

Sitka Benzene 
EDB 
EDC 

Toluene 
Xylene 

Note: EilB = Ethylene Dibranide 
EDC = Ethylene Dichloride 

97.05 
39.98 
39.98 
97.05 
97.05 

29.96 
12.34 
12.34 
29.96 
29.96 

10.96 
4.52 
4. 52 

10.96 
10.96 

6.26 
2. 58 
2. 58 
6.26 
6.26 

4.25 
1. 75 
1. 75 
4.25 
4.25 

32,220 
1.15 
7.66 

21.252 
6,440 

9,942 
0.33 
2.39 

6,562 
1,988 

3. 636 
0.16 
0.82 

2,400 
728 

2,078 
0.08 
0.49 

1. 3 72 
416 

1. 410 
0.08 
0.33 

930 
282 
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Slash Burning and Forest Fires 

Combustion of vegetation such as that which occurs during slash burning 
and forest fires can produce a variety of air toxic emissions. However. 
emission factors for this source are not well characterized. In addition. 
data on the total acreage burned are not readily available. For these rea
sons. emission estimates for each region of Alaska have not been developed. 
However. preliminary estimates of emissions for slash burning have been 
developed for the Fairbanks and Anchorage (Mat-Su/Kenai) areas. These 
estimates are based on information received from the ADEC staff on the acreage 
permitted for slash burning. Emission factors used for POMs and manganese 
were reported by McMahon and Tsoukalas (1978) and Ward and Hardy (1984). The 
estimates are shown in Table 6-11. 

6-26 



RADIAN 
CORPORATION 

TABLE 6-10. 

SUMMARY OF ESTIMATED POLLUTANT EMISSIONS 

FROM RESIDENTIAL WOOD COMBUSTION 

Estimated Emission Rate (lb7yr) 

Fairbanks
bPollutant Anchorage North Star Juneau Ketchikan Sitka 

Acetaldehyde 490 11,000 4,400 2,500 1,500 

Benzenea 83 1,900 690 390 240 

Cresols 1,200 27.000 9,900 5,600 3,400 

Dioxinsa 0.00034 0.0078 0.0022 0.0012 0.00076 

Formaldehyde 970 22.000 9,200 s.200 3,200 

Phenol 1,500 34,000 12,000 7,000 4,300 

POM 1,000 24,000 9,000 4,900 3,000 

a) Emission estimates for these species only include the contributions from 
wood-burning stoves - emission factors for fireplaces were not available. 

b) The recent popularity of wood stoves and the growth in the number of 
housing units in Anchorage since 1980 may result in an underestimation of 
the number of wood stoves and the amount of wood burned. 
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TABLE 6-11. 

POM AND MANGANESE EMISSIONS FROM SLASH BURNING 

Emission Rate lb/year) 
Area POMs Manganese 

Fairbanks 290 

Anchorage 
Kenai Peninsula 
Matanuska-Susitna Valley 

1.600 
13.000 

83 
680 
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SECTION 7 

RANKING OF POINT AND AREA SOURCES 

This section presents the methodology and results of ranking the point 
and area sources according to their relative health risk. 

The ranking procedure presented below simply ranks sources. Quantitative 
health implications cannot be determined from this information. The ranking 
method· does not account for the dispersion of pollutants, which is greatly 
affected by stack parameters (e.g., gas temperature, stack height. etc.) and 
local meteorology. Furthermore, the ranking does not account for exposure 
pathways or dose response relationships which influence the actual exposures 
to air toxics and the associated risks. However. this ranking proced1:.:re 
provides the necessary focus for future consideration in reducing. if 
necessary. the heal th risk associated with the chemicals identified in the 
inventory. 

Ranking Methodology 

To rank the point sources, the magnitude of the emissions and the rela
tive toxicity of the emissions are taken into account. A ranking factor for 
each source was developed by multiplying the emissions of each source by a 
measure. of the toxicity of each pollutant emitted. 

The same approach was used for area sources; however. it should be recog
nized that point and area sources were not directly comparable in this rank
ing. Point sources impact the general population immediately surrounding the 
source. On the other hand. area sources are much more dispersed. potentially 
resulting in vastly different exposure levels to the general population. 
Because of this difference in exposure levels. area sources are ranked sepa
rately from point sources. 

There are two ways in which the relative toxicity of the pollutants can 
be taken into account. One way is to use potency sl9pe values developed by 
EPA's Carcinogenic Assessment Group. These value~. expressed in the units of 
time per mass of pollutant per mass of body weight, refer to the slope of a 
dose response curve. The dose-response relationship represents the individual 
risk of contracting- cancer at a specified dose level in a test group of 
animals. Using a statistical model, this relationship is extrapolated to very 
low doses (associated with environmental exposure) to represent the individual 
risk of contracting cancer in humans. 

Potency slope values do not exist for 13 of the 26 air toxics compounds 
inventoried in the state of Alaska. Many of these 13 compounds are not 
considered carcinogens, which accounts for the lack of potency slope data. 

A second approach would be to use Threshold Limit Values (TLVs) as a 
measure of relative risk. Because TLVs exist for each of the pollutants in 
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this study. the TI.Vs were chosen over potency slope values to provide a more 
thorough ranking. 

TI.Vs are expressed as airborne concentrations and are intended to protect 
most workers from adverse health effects when exposed to certain chemicals 
eight hours per day. five days per week. Obviously this exposure rate can be 
quite different than the exposure rate to ambient concentrations of air 
toxics. In fact. the American Conference of Governmental Industrial Hygien
ists (ACGIH). which recommends TLVs. states that TI.Vs are not intended for 
uses other than the evaluation of workplace exposures by industrial hygien
ists. That is. TI.Vs are not intended to evaluate community air pollution. or 
extended. uninterrupted periods of exposures. 

In recognition of these caveats. it should be noted that TI.Vs are not 
used in this study for the evaluation of airborne contaminants. TLVs are used 
as relative toxicity indicators for ranking emission sources. The assumption 
implied here is that lower TI.Vs indicate that those particular chemicals are 
more toxic. Table 7-1 presents the TLV values. 

In summary. the sources were ranked by multiplying the emission estimate 
for each pollutant times the TLV for that pollutant. When more than one 
pollutant is emitted by a source type. the products of these two values were 
summed together. This concept is illustrated below: 

Ranking factor=~ (emissionsi) (1/TLVi) 

i=l 

Where i = each individual pollutant and 
n = number of pollutants emitted by each source type 

In order to use TI.Vs. 1/TLV must be used. Increased emission levels indicate 
increased health impact. whereas higher TLV values indicate decreased health 
impact. For this reason. 1/TLV was used. 

For several of the pollutants (primarily dioxins/furans. PAH. and 
chromium) the emission factors used in this inventory estimate gross emissions 
for several species of pollutants (i.e •• benzo(a)pyrene is a constituent of 
PAH). The ranking methodology then multiplies the emissions by a TLV that was 
developed for a specific constituent that comprises only a portion of the 
emission estimate. For example. total dioxin and furan emissions were 
estimated for municipal waste incineration. but only a portion of these 
emissions are known to be the higher toxic 2.3.7.8 TCDD. A similar situation 
exists with PAH where benzo (a)pryene is a primary concern and with chromium 
where chromium in the hexavalent rather than the trivalent oxidation state is 
the primary concern. Unfortunately. insufficient information exists to 
accurately speciate the emissions estimates. Therefore. using TLVs developed 
for specific pollutants overstates the ranking factor calculated for sources 
of dioxins/furans. PAH. and chromium (for combustion sources only). In the 
case of dioxins/furans. the TLV is expected to overstate the ranking factor by 
80 to 90 percent. For chromium emissions resulting from combustion sources. 
hexavalent chromium is believed to comprise less than 10 percent of the total 
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TABLE 7-1. 

TOXICITY WEIGHTING DATA FOR 

AIR TOXICS EMITTED IN ALASKA 

TLV Potency Slope 
3 -1Metals (mg/m) (mg/kg/day) 

Acetaldehyde 

/,rsenic 

Benzene 

Beryllium 

Cadmium 

Chromium 

Chloroform 

Cresols 

Dibenzofuran 

Dioxins 

Ethylene Dibromide 

Ethylene Dichloride 

Ethylene Oxide 

Formaldehyde 

Freon 113 

Lead 

Manganese 

Mercury 

Nickel 

PAHIPOM 

Perchloroethylene 

PCB 

Phenol 

Uranium 

Toluene 

Xylene 

180 

0.2 

30 

0.002 

o.os 
0.05 

5-0 

22 

NIA 
10-9a30 X 

l.Ob 

40 

2 

1.5 

7,600 

0.15 

5 

0.05 

O.le 

0.2c 

335 

0.5 

19 

0.2 

3 75 

435 8 

NIA 

50 

0.029 

2.6 

6.1 

41 

0.081 

NIA 

NIA 

1.56 X 105 

41 

0.091 

NIA 

NIA 

NIA 

NIA 

NIA 

NIA 

2.ld 

11.5£ 

0.051 

4.34 

NIA 

NIA 

NIA 

NIA 
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TABLE 7-1 (Continued) 

Footnotes: 

a Concentration recommended by the Ontario Ministry of the Environment. as 
cited in "Health Effects of 2.3.7 0 8-Tetrachlorodibenze-P-Dioxin and Related 
Compounds." prepared by the Epidemiological Studies and Surveillance 
section. Department of Health Services. Berkeley. California. February 
1986. 

b Concentration recommended by the National Institute for Occupational Safety 
and Health. See NIOSH recommendations for Occupational Safety and Health 
Standards. Julyl9, 1985, Vol. 34/No. 15. 

TLV for soluble compounds, as nickel. 

d Nickel as the subsulfide. 

e TLV for coal tar pitch volatiles, as benzene solubles. 

f Potency slope for benzo(a)pyrene. 

g 0-,m-,p-isomers of xylene. 
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chromium emissions; thus. overstating the ranking factor by at least 90 
percent. Insufficient information is available to make a similar statement 
for PAR. 

As a final point, a specific emission factor for dibenzofuran was used 
for sewage sludge incineration. This is a compound dibenzofuran and not the 
family of highly toxic chlorinated furans. A TLV for dibenzofuran is not 
available. The emission of this compound are not included in the ranking of 
sources. 

Ranking Results 

Detailed results of the point source ranking are shown in Appendix E. A 
summary of these results is shown in Table 7-2 by source category. Tables 7-3 
and 7-4 present the individual results of the point and area source ranking. 

Table 7-3 indicates the highest priority point sources are combustion 
sources. We believe this may be somewhat misleading because the dispersion 
potential of these sources were not taken into account. Combustion sources 
often have taller stacks and elevated stack gas temperatures than 
noncombustion sources. resulting in greater dispersion. 
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TABLE 7-2. 

1 =•POINT SOURCE CATEGORIES RANKED ACCORDING TO RELATIVE HEALTH RISK :a·-!la 
Number of :z 

Source Type Ranking Factor Facilities Comments 

1. Municipal Solid ~aste 1,100.000 8 Includes only those facilities burning 
Incineration more than 300 tpy. 

2. Diesel Turbine Engines 250,000 14 Includes only those facilities that are 
emitting more than 2 tpy of PM or voe. 

3. Industrial Wood Combustion 150.000 5 Ranking does not take into account 
aldehyde emissions. which are unknown. 

--.J 
I 4. Distillate Oil Combustion 54.000 13 Includes only those facilities that are 

0-- emitting more than 2 tpy of PM or voe. 

5. Reciprocating Diesel 69.000 58 Includes only those facilities that are 
Engines emitting more than 2 tpy of PM or VOC. 

6. Coal Combustion 47.oo.o 7 Ranking factor based on 1979 activity 
data. 

7. Waste Oil Combustion 23.000 8 Ranking factor does not include three 
facilities. Activity data for these 
four facilities are unknown. 

8. Gasoline Evaporation 2.700 23 Ranking factor based on 1979 activity 
data. 

Continued 
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TABLE 7-2. 

I 
POINT SOURCE CATEGORIES RANKED ACCORDING TO RELATIVE HEALTH RISK (Continued) :a 

!II 
Number of :z 

Source Type Ranking Factor Facilities Comments 

9. Pulp and Paper ~ills 1.300 2 Ranking accounts for emissions from 
wastewater treatment. 

10. Ethylene Oxide 900 10 Ranking factor assumes all emissions 
Sterilization are emitted at the hospital. which is 

not necessarily the case. A portion of 
the EtO is emitted from sewer lines. 

11. Battery Manufacturing 900 1 Ranking does not take into account 
-..J 
I arsenic and chromiUlll emissions. 

'-..J 

12. Cooling Towers 600 2 Chloroform emissions from two other 
cooling towers are unknown. Ranking 
factor also does not include smaller 
cooling tower used for cooling. 

13. Municipal Sewage 500 1 Ranking based on Anchorage water and 
Incineration sewer facility only. Other incinerators 

in the state were found to have insigni
ficant air toxics emissions. 

14. Airports 480 6 Ranking based on six largest commercial 
airports. Emissions from military 
installations and non-commercial flights 
are not accounted for. 

Continued 
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TABLE 7-2. :11 

POINT SOURCE CATEGORIES RANKED ACOORbING TO RELATIVE HEALTH RISK (Continued) :a...
!II 

Number of :1 
Source Type Ranking Factor Facilities Comments 

15. Hot Mix Asphalt Vroduction 

16. Residual Oil Combustion 

17. Oil Refinery Fugitives 
"I 
co 

18. Perchloroethylene Dry 
Cleaning 

19. Electroplating 

20. Portland Cement Manufacturing 

21. Paint Manufacturing 

22. Freon Dry Cleaning 

460 

430 

330 

160 

140 

5 

21 

0 

29 Ranking factor does not include six 
facilities from the south east portion 
of the state. The activity data for 
these facilities are unknown. 

1 Includes only facility emitting more 
2 tpy of PM or voe. 

than 

9 Ranking based on emission estimates 
calculated from production data obtained 
primarily from the Oil and Gas Journal. 

2 See also area source rankings. 

2 Emission estimate for 
facilities available. 

two of four 

1 

1 

1 Emissions are unknown. However. ranking 
factor expected to be a small value due 
to low toxicity of CFC-113. 

Notes: 

a) Sources are ranked according to their relative toxicity using threshold limit values. 

b) Point source ranking factors are not directly comparable to area source ranking factors due to 
the diverse. widespread nature of area source emissions. 
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TABLE 7-3. 

FACILITIES WITH RANKING FACTORS GREATER THAN 5,000 

Ranking 
Source Type Facility Factor 

Coal Combustion 

Distillate Oil Combustion 

Municipal Waste Incineration 

Reciprocating Diesel Engines 

Turbine Diesel Engines 

Wood Combustion 

U.S. Army Ft. Wainwright-Fairbanks 
Golden Valley Electric Assn-Healy 

U.S Navy ADAK Navel Air Stn-ADAK 
U.S. Army Ft. Wainwright-Fairbanks 
Golden Valley Electric Assn-Healy 

North Slope Borough 
Channel Landfill-Juneau 
City of Sitka 
Hacor-Anchorage 
USAF Shem.ya AFT-Shemya 
City of Whittier 
Alyeska Pipeline/Pump Station 03-

Sagavanirtok 
USAF King Salmon AFT 

Kodiak Electric Assn-Kodiak Island 

AlyeskaPipeline Pump Station 1'11-
Copper Center 

Alyeska Pipeline Pump Station 1HO-
Black Rapids 

Alyeska Pipeline Pump Station 117-
Livengood 

Alyeska Pipeline Pump Station 1!8-
Fairbanks 

Alyeska Pipeline Pump Station ./19-
Delta 

Alyeska Pipeline Pump Station U6-
Yukan River 

Alyeska Pipeline Station #5-
Propsect 

Alyeska Marine Terminal-Valdez 

Ketchikan Pulpco-Ketchikan 
Alaska Pulp Corp-Sitka 
Wrangel Forest Products-Wrangell 

30,000 
6,200 

25,000 
30,000 

6,200 

480,700 
450,000 
84,000 
33,000 
29,000 

9,900 

9,000 
8,400 

7,100 

41,000 

40,000 

38,000 

37,000 

34,000 

34,000 

19,000 
7,600 

84,000 
34,000 
28.000 
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:x,TABLE 7-4. 

RANKING FACTORS FOR AREA SOURCE CATEGORIES =•·-:a 
Ketchikan ~-

Area Source Anchorage Fairbanks Juneau Gateway Sitka :z 
Asphalt Distributicm, 

and Usage 

380 120 43 24 18 

Dry Cleaning 660 120 75 28 30 

____, 

I ..... 
0 

Mobile Sources 

Petroleum Marketing 

690.000 

1.100 

210.000 

350 

80.000 

130 

44.000 

73 

30.000 

50 

Residential Wood Combustion 8.600 200.000 120.000 68.000 41.000 

Slash Burning 73.0QOC 1.900 NA NA NA 

Notes: 

a) Ranking factors are based on threshold limit values. 

b) Area source ranking factors are not directly comparable to 
the diverse. widespread nature of areas source emissions. 

point source ranking factors due to 

c) NA indicates not applicable. 

d) Kenia Peninsula= 8.000 and Matanuska-Susitna Valley= 65.000 
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SECTION 8 

SOURCE TESTING AND AMBIENT AIR MONITORING OF AIR TOXICS 

The measurement of airborne pollutants is a complex subject. The scope 
of this study prevents a detailed discussion of source testing and ambient air 
monitoring of air toxics. This section provides a brief overview and summary 
of the methods and techniques used to measure air toxics. We first discuss 
sampling and monitoring techniques and conclude with a summary of analytical 
methods. 

Information presented here will be useful in selecting appropriate sam
pling and analytical methods. However. the applicability of any given method 
should be carefully investigated before it is used. A separate bibliography 
pertaining to the measurement of airborne pollutants is provided at the end of 
this section for further reference. 

SOURCE TESTING TECHNIQUES 

Organic Source Testing 

Source testing of organic emissions can be conducted using one of two 
generic methods: fixed volume grab sampling or concentration of organics 
using sorbent trap. Fixed volume grab sampling usually involves employing one 
of the follow-ing specific methods: 

• syringe. 
• flow-through bottle. 
• evacua,ed canister, 
• Tedlar bags (EPA Method 3), or 
• EPA Method 25. 

These methods are typically used for non-combustion or low moisture content 
combustion emissions. Further. they have the advantages of low cost, appli
cable to high organic content emissions, and can provide useful information 
when short-term emission events need to be defined. 

A major disadvantage for fixed volume -grab sampling is that this method 
does not provide extremely low detection limits. In those instances requiring 
low detection limits, concentration of organics using the following specific 
methods may be employed: 

• Volatile Organic Sampling Train, 
• Modified Method 5, 
• High Volume Modified Method 5, and 
• Source Assessment Sampling System. 

These methods are commonly used for the measurement of combustion emissions. 
A sorbent is used to collect and concentrate the organic constituents. The 
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sorbent is then transported to the laboratory. where the constituents are 
desorbed and analyzed. Table 8-1 summarizes organic source testing tech
niques. 

Inorganic Source Testing 

Source testing for inorganic pollutants primarily involves collecting 
particulate matter and then analyzing the collected sample for its individual 
constituents. EPA Method s. Determination of Particulate Emissions from 
Stationary Sources. is the accepted basic method for measuring inorganic 
emissions (40 CFR Part 60. App. A). 

Method 5 utilizes a glass fiber filter maintained at approximately 120°c 
to capture particulate matter. The sample then flows through a series of 
impingers containing distilled water to capture additional inorganic material. 
In the case of mercury and arsenic. which may pass through the sampling train 
in the gaseous phase. special sorbents may be used in the impingers to absorb 
these compounds out of the flue gas. For mercury. potassium permanganate may 
be used when sampling combustion emissions (40 CFR. Part 60. App. B. Method 
101A). In the case of arsenic. impingers containing nitric acid. hydrogen 
peroxide. and sodium hydroxide have been used (U.S. EPA. 1978a). 

AMBIENT AIR MONITORING TECHNIQUES 

Organic Monitoring 

In April. 1984. EPA published a methods compendium to provide regional. 
state. and local environmental regulatory agencies. as well as other interest
ed parties. with specific guidance on the determination of selected toxic 
organic compounds in ambient air (U.S. EPA. 1984). The methods compendium 
consists of five methods which are considered to be of primary importance in 
toxic organic monitoring efforts. Table 8-2 presents a description of the 
five ambient monitoring methods. Detailed descriptions of- the methods are 
available in the methods compendium. A summary of the toxic organic compounds 
that have been evaluated by each method is presented in Table 8-3. 

Analysis of Table 8-3 indicates that many of the toxic organic compounds 
compiled in the Alaska air toxics inventory have been evaluated by one or more 
of the methods included in the compendium. In addition. some of the eompounds 
that have not been -specifically evaluated have similar characteristics to 
evaluated compounds. We expect that these compounds may also be evaluated by 
the methods described in the compendium although the applicability of any 
given method should be carefully considered before use. 

For example, Radian is currently using the PUF method to monitor for 
dioxins and furans in Southern California. To assure that dioxins/furans 1.n 
the gaseous state are monitored. the method has been modified slightly by 
sandwiching a layer of XAD resin between layers of polyurethane. 
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TABLE &-1, :,;1 
llJl-r!AAY OF SOURCE TESTilll IETltOOS FOR OOOAHIC AIR TOXIOO 

I :a
S•plln11 Appll cabl • Appllceble Appl lcabla S..pl Ing eathad 
• ethod o..orlption eourc• type coapound type an• lytlo1l eathod(a) lt• ltattona ·-~•:1

Syrl nga Inatantaneoua grab Non-coabuat1on (storage Vol at ll • a, c -c 80--FlD•/NBb 8-pla alza and therafore1 10 
tank•, ap rcy booth•, date0tabl• ooooantr•-
p:i int bake av ens, ate.). tton ••• 11• 1tad by 

oontal nar •lz•t 2 1 ppa, 

Fl ow-th rough Inatantanaoua grab ~.s •• above. Vol at 1l • a, c -c 80--FID/NB S.a •• abova1 10
bottle 

Evacuated Integrated grab L~~ M01atura content Volatllu, c -c 8D-PID
0 

S..• •• above1 10
oanhtar co-.buetlon ...11alon• 

(bollera, dry control 
1nc i nerator •, • to.). 

8f Tadlar b~g Int•grated grob 841,.:is •• abo1t•. Yolatllu, c -c 80--FID/llll 8ag 8-pl • a •r• 1ul\Jaot to1 10 
W (EPA H<ithod 3) ab•orptlv• lo•••• of 

••Pl• o,.ponanta, 

EPA Method 2ll Tao at• "8 lnt•gr1ted grab Hon-ooabuat1on end loa Volatllaa and ••1- Oxidation/ llaapla alza 1• ltaltad by 
train oon1latlng of cold • o1ature cootant o•buetlon wolatll-•, c -c raductlon to t11nk volt.a•• 00

1 18 2 
trap tolloaed by evac ... ted a.:.aia11ona as ab~•• at roil 11111ad end HO oan produca 
S. 6. tank, by SC/FID. al11t1tf1oant lntarferen

o• a. llr•t• h o•plu/ 
caabera••• 

Wate.--ooolad a...pla gaa, Ca,;,ouatlon ••••Iona Volatll•• and ..1- QIHIB, 8-pla aln h llalted toYOSTd 
lnclud1n11 oondonnota, le (bollera, hazardoua ••ate voletllaa, C -C , 90--EID, 20 llt• r• par pair of 
paaoed througji dual inctnaratora, ate.). c11-c110 1 18 8D-PID aorbant tube•, So~ 
1o-aart•• :orbaot trap •• bent tuba• •re 
hnax 8. C. In t I rat tube euac• ptlbl• to oont•l
toll°"ed by Tenex 8,C, 

8 
net1on fr,. organic• 1n 

backad---up by charcoal In •blant air during 
second tube. ln•t•llatton and r•oval 

tr• train, 

llodltl ad Water-coolad sample gee, C~buutian a.1oatona ea 6•1-volatll•a, 80--EIXI, Slngla trap •r•t• doea not 
Method 6 •Ith condonaate 1• paeead tor I/OST. PWa, other BIHiEIXI, provtda ohack for braak

through single sorbent trap. halogenated 80--HS through. Fl 11111 rat• 
Sorbent type dependant a~ orgn.ni ca, lfalted to approxl••t•ly 
co..pound{ol of lntareet. c -c , c11_-c1 1 ere. 

7 16 10 
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TABLE B--1. 

SUlflAAY OF SWRCE TESTII«. HETHIJOS FOR OOOANIC AIR TOXICS ( Cont I nusd) :1 
:11 

Sa11pl i ng Applicable Applicable Applicable Sampl 1ng • athod 
• athod Description source type coapound type analytical • ethod(a) ll • ltatlona :a... 

High voliae 
• odlfhd 
Method 6 

&~ple gaa la passed through 
condanaere where aaiature 1s 
ra..ovud before pa• alng 
through u,o sorbent traps, 
prl • ary foll011od by back-up. 
Flow rate& of up ,to 5 cf• 
ara achlevsbls. Sorbant type 
dependant on coapounde of 
lntaraat•• 

Co..ibuetlon llilleslone. 

SASS train Sa• pla Gau pasasa through a 
cold trap fallowed by an 
XA!}--2 aorbent trap. Train le 
all stainless steel 
cooatructton. 

Coabuatlon e• laelona 
(hollers, hazardous • aate 
lnclnaratara). 

co 
I 
+--

8 

b 

0
d 

8 

60-FIO - gee ohr0Catography • 1th floaa lonlzatlon detector. 
GO-HS - gee chroaatography-• aea apactroaatry. 
GO-PIO - e•• chroaatography-photoloolzstlon datactor. 
VOST - volatile organic supllng train. 

8 8
Sorbenta Include Florlsll•, XA0-2 rasln, and Tsnex--GC aaong the • oat c.-ooly usad. 

Source: Polc~o, 1985 

Seal-volatl las, 
PCJ!s, oth&r 
halogenated 
organ1ca, 

c7-c16' Cl1-Cl10 

Se• l-volstlles, end 
other 
non--helageosted 

organics, c7-c16 

OD-ECO, 
OD-HECO, 
00-HS 

GD-EID, 
GD-HEID, GD-MS 

High flo• rate raauln In 
high ss• pllng tr• ln 
pressure drop requiring 
large pu• p capacity. 

Syate• la COCllplax, large 
end 0L11bareme. Recovery 
of organics fr0111 cold 
trap can be difficult. 
s.s. construction • skas 
train c011ponanta highly 
auaoeptlbls to corrosion 
f r<1111 eel d gaaea, 
sapaclally HCL. 

!II
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TABLE 8-2. 

;1
SUMMARY OF AMBIENT SAMPl-,ING AND ANALYSIS METHODS FOR TOXIC ORGANICS 

=•:a 
Method , Types of 
Number Method Description Compounds Determined ·-:z!Ill 
T0-1 Tenax GC Adsorption and 

GC/MS Analysis , 

(.,() 

I 
V, 

T0--2 Carbon Molecular Sieve 
Adsorption and GC/MS 
Analysis 

T0-3 Cryogenic Trapping and 
GC/FID or ECD Analysis 

Volatile organic compounds are adsorbed 
onto Tenax~ resin. Highly volatile 
compounds and inorganic constituents pass 
through resin. Collected sample is placed 
in a heated chamber and purged with inert 
gas. Inert gas transfers organics to a 
cold trap and subsequently to a GC column. 

Volatile organic compounds are adsorbed 
onto carbon molecular sieve (CMS) 
adsorbent. Major inorganic constituents 
pass through adsorbent. Collected sample 
is purged with dry air to remove moisture 
and then purged with helium at 350--400° C. 
Desorbed compounds are collected in 
cryogenic trap and then flash evaporated 
into GC/MS system. 

A collection trap is submerged in either 
liquid oxygen or argon, Ambient air is 
emitted to the collection device. Once 
collection is complete a carrier gas 
sweeps the contents of the trap onto the 
head of a cooled GC column. 
Simultaneously. the cry gen is removed and 
the trap is heated to assist sample 
transfer. 

Volatile. nonpolar organics 
(e.g. aromatic hydrocarbons. 
chlorinated hydrocarbons) 
having boilin~ points in the 
range of 80 to 2000 C. 

Highly volatile. nonpolar 
organics (e.g. vinyl 
chloride. vinylidene 
chloride. benzene. toluene) 
having boiling points in the 
range of -15 to+ 1200 C. 

Volatile. nonpolar organics 
having boiling points in the 
range of -10 to+ 2000 C. 

Continued 



TABLE 8-2. 

SUMMARY OF AMBIENT SAMPLING AND ANALYSIS METHODS FOR TOXIC ORGANICS1 (Continued) :1 
:11 

Method Types of :a 
Number Method Description Compounds Determined !SI·-:z
TO-4 High volume PUF Sampling A modified high volume sampler is used. A Organochlorine pesticides 

and GC/ECD Analysis glass fiber filter with a polyurethane and PCBs 
(PUF) backup absorbent cartridge is used 
to collect sample. Soxhlet extraction is 
used to recover sample from filter and PUF 
cartridge. 

TO-5 Dinitrophenylhydrazine Sample is drawn through impingers Aldehydes and Ketones 
Liquid Impinger Sampling containing HCl. DNPH reagent. and 
and HPLC/UV Analysis isooctane. The sample is evaporated to 

dryness under a stream of nitrogen and 
co dissolved in methanol.
I 

°' 

Source: EPA. 1984 



TABLE 0-3. ;-, 
:,a

SUMMARY OF TOXIC OOOANIC COMPOUNDS FOR WHIOi AKIIENT SAMPLING :a
AND METHODS HAVE BEEN EVALUATED ·-~,

:z 
Method T0-1 T0-2 T0-3 T0-4 Tl}-5 

Compounds Evaluated: 

w 
I 

'-I 

---·------·---~ 

Source: EPA, 1984 

Benzene 
Toluene 
Ethyl Benzene 
Xylene(s) 
Cunene 
n-Heptene 
1-Heptene 
Chloroform 
Carbon Tetrachloride 
1,2-Dichloroethene 
1,1,1-Trichloroethene 
Tetrechloroethylene 
Trichloroethylene 
1,2-Dichloropropene 
1,3-Dichloropropene 
Chlo robenz ens 
Bromoform 
Ethylene Dibromide 
Bromobenzene 

Vinyl Chloride 
Acrylonitrlle 
Vinylldene Chloride 
Methylene Chloride 
Al lyl Chloride 
Chloroform 
1,2-Dichloroethene 
1,1,1-Trlchloroethene 
Benzene 
Carbon Tetrachloride 
Toluene 

Vlnylidene Chloide 
Chloroform 
1,2-Olchloroethene 
Methyl chloroform 
Benzene 
Trichloroethylene 
Tetrechloroethylane 
Chlorobenzene 

Aldrin 
4,4'-DDE 
4,4'-DDT 
Chlordane 
Chlorobi phenyl e 
4,4'01-
2,4,5 Trl-
2,4' ,5 Tri-
2,2',5,5' Tetra-
2,2',4,4',5 15' Hexe-

Fo nne l dehyde 
Aceteldehyda 
Acrolain 
Acetone 
Crotonaldahyda 
leobutyraldahyde 
Methyl Ethyl Katon 
Benz aldehyde 
Pentenel 
o-Tolueldehyda 
m-Tolueldahyde 
p-Tolualdehyde 
Haxenel 
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Inorganics Monitoring 

Metals are generally present in the ambient air as constituents cf 
particulate matter. Some metals such as arsenic, mercury, and selenium may 
also be present in the vapor phase under normal ambient conditions. Sample 
collection and analysis methods for both particulate and vapor phase metals 
are briefly discussed below. 

Sample collection methods for inorganic air toxics are similar to those 
used for the criteria pollutant particulate matter. Suspended particulates in 
the ambient air are collected on a filter for 24 hours using a high volume air 
sampler. The filter is then transported to a laboratory for subsequent 
analysis. 

Airborne mercury (Hg) occurs as a number of volatile chemical species 
including elemental Hg, HgC1 and alkylated mercury compounds. Consequently,2the particulate bound fraction of mercury in the atmosphere is often less than 
10% of the total (Brauman, 1983). Arsenic is another toxic metal with a 
significant vapor component in the form of arsenic trioxide or methylated 
arsenic. Significant undersampling of mercury and arsenic may occur if the 
particulate filtration sample collection technique is used alone. 

Volatile forms of mercury and arsenic can be collected by adding a series 
of adsorbents to the particulate sampling train. The adsorbent can be en
closed in a tube or impregnated into a standard filter medium. The tubes or 
impregnated filters are mounted in plastic holders and.positioned downstream 
from the particulate filter. With this arrangement. particulate matter and 
vapor phase metals are collected from the same sample. 

ANALYTICAL TECHNIQUES 

Organics Analysis 

There are numerous analytical techniques that can be used to quantify 
organic constituents in a collected sample. The more common and accepted 
analytical methods are summarized in Table 8-4. Selection of the appropriate 
analytical method is based on determination of the following factors (Polcyn. 
1985): 

• Which constituents are of greatest interest? 

·• What is the needed level of detection? 

• What is the minimum sample size required to achieve desired detec
tion levels? 

• What, if any. interfering compounds may be present? 

• Which sampling techniques are compatible with the preferred analyti
cal method(s)? 

8-8 
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TftfJLE 8-4, :r,

:a--SUMMARY OF ANALYTICAL METHODS FOR OOOANIC AIR TOXICS 

!II 
8 :zCompound IDL Sample 

Analytical Method Applicobllity ( pg/111 
3 I Preparation Method Notes 

Gee Chromatography (GC) 
Flame ionization detec
tion (FIDl 

00 Photoionizatlon detec

\0 
I tion (PID) 

Hall electrolytic con
ductivity detection 
(HEID) 

Electron capture detec
tion (ECO) 

Non-halogenated voe, poly
nuclear aromatic hydrcar
bons rPAHs) 

Acrolein, scrylonitrtle 
acetonttrl le 

Aromet i c VOC 

Halogenated voe 

Chlorinated hydrocarbons, 
polychlorinated blphenyls 
(Pm), organochlorine 
pesticidss, cycloketones, 
phthalete esters, nitro-
erometics 

5-10 

25-100 

0.1-1 

1-10 

1-1000 

Direct if\Jection, Liquid 
Liquid extraction 

Direct irll action 

Soxhlet extraction, purge 
and trap 

Soxhlet extraction, purge 
end trap 

Reeponee varies with dif
ferent c0111pounds - not 
suitable for mixtures of 
numerous (>3) compounds. 

Excellent field screening 
method but at higher de
tection level. 

Vary halogen specific. 
It ia very capable of ach1ev-
1ng vary Lo-detection 
Levels even when mixtures 
of OUJIBroue chlorinated 
cOlllpounds are present. 

Also highly halogen ape
cl fi c, 

Continued 



~ITABLE 8-4. :11 
SUMMARY OF ANALYTICAL METHOOS FOR OOOANIC AIR TOXICS (Continued) 

I 

!.:a... 
Compound IDL

8 
Sample

3 :zAnalytical Method Applicability lpg/m I Preparation Method Notes 

Gae Chromatogrephy---raass 
epsctr~~atry (GC/MS) 

High Parfornanca liquld 
chroo.atography (HPLC) 

co 
I ,_. 

0 Atmospheric pressure 
chamtcel ionization mesa 
spectrometry (APCI-HS) 

voe, aenai-VOC, PCJ3, halo-
gene, PmD,'PCDF, ate. 

100-1000 Soxhlat extraction, 
and trap 

purge 

PAH 0.1-1 Uqutd-l iquid extraction, 
eoxhlet extraction 

voe, sami-VOC, PCJ3, halo-
gene, Proo, PrnF, etc. 

100 Dt ract t 1\.1 sett on 

Ideal for tdanttfytng and 
quenittfyfng tndivtdual 
compounds tn a • txture of 
nllllaroua c011pounds. 

Highly spectftc forcer
tain polynuolear ·aro• etic 
hydrocarbons. 

Can be mounted in mobile 
laboratory for on-site 
analysis. Mobile capa
bility hes been de• on
stratad. 

a 
IDL - inetrllnant detection limit; values given (in picogrema/cubic meter) are ranges based on the median value for the 
range of applicable ccnpounds listed, 

b 
With flourescense dotector. 

Source: Polcyn, 19B5, 
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The most versatile analytical tool listed in Table 8-4 is gas chromato
graphy with mass spectrometry (GC/MS). This method is capable of detecting 
organic compounds independent of their chemical or electrical characteristics. 
A GC/MS computer library will rapidly and automatically identify thousands of 
compounds by mass character rather than by chemical composition. 

Inorganics Analysis 

Inorganic sample analysis is generally a two step process which typically 
consists of nitric acid digestion. Following digestion. the sample can be 
analyzed using standard atomic absorption (AA) or inductively coupled plasma 
emission spectroscopy (ICPES). In general. ICPES is a less costly analytical 
method than atomic absorption. However, for arsenic, lead, mercury, and 
selenium. the detection limit of ICPES is generally insufficient. Consequent
ly, atomic absorption is used for these four metals. 

Alternately. the sample can be analyzed using x-ray fluorescence (XRF) 
analysis. This technique involves the bombardment of a thin layer of sample 
by high energy x-rays. Excited atoms of a particular metal then emit fluores
cent x-ray radiation with a characteristic wavelength. The intensity of this 
radiation can be used to determine the concentration of the constituent. 

Analysis of chromium represents a special case. Hexavalent chromium is 
much more toxic than chromium in the trivalent oxidation state. Therefore, it 
is often necessary to determine the fraction of chromium present in the 
hexav~lent oxidation state. Total chromium can be determined using the 
techniques listed above, but hexavalent chromium requires a different method. 
Under acidic conditions, hexavalent chromium is reduced to the trivalent 
state. As a result, alkaline digestion rather than acidic digestion must be 
used. Butler, et al. (1986) summarized this method for particulate matter in 
a recently published journal article. A similar method is presented in Test 
Methods for Evaluating Solid Wastes (U.S. EPA. 1982a). 

QUALITY CONTROL 

Appropriate quality control procedures must be established and maintained 
to ensure reliable analytical results. This generally involves developing a 
quality assurance project plan (U.S. EPA. 1980). Such a plan documents in 
detail the quality assurance procedures that will be used in collecting and 
analyzing the sample~. If more than one site is to be sampled, site specific 
test plans should be developed documenting the activities that will be per
formed at each location. 

It is essential that a quality assurance project plan address the follow
ing items: 

Pre-test Quality Control. Sample collection equipment and sample• 
containers should be appropriately cleaned, packaged, and stored to 
prevent contamination. This involves a combination of washing. 
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solvent rinsing, and baking the sample containers in the case of 
organic sampling. 

• On-site Quality Control. To prevent sample contamination, duplicate 
samples, field blanks, and control samples must be used. To prevent 
loss, each sample must be labeled, handled, and stored properly. 

• Transportation Quality Control. Sample custody must be established 
to ensure the proper transfer of samples from field personnel to 
laboratory personnel. This requires written documentation detailing 
the custodyR location, method of transfer, time and data of collec
tion and transfer, and a description of the samples (number of 
samples, size. type, field preservation, etc.). 

• Laboratory Quality Control. Proper handling, storage, and prepara
tion techniques must be established and maintained. Laboratory 
blanks and surrogate spiking must also be used. 
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APPENDIX A 

POINT SOURCE EMISSION ESTIMATES 

A-1 





-----------------------
ALASkA AIA rams sruo, PA6£ 

POINT SOl/ftCE INISSION INVfNTOIII ~,
: ==;: ;:: , =;:;:;:;; 11:s::: 1: ::s :,,.;: : 111: :: ll .i: :1.1:.;:: s:;::;, 1:::::;:: == :; :11 =;::a=•::::"::=:::::."' ::sa-:;a:: • :;: :r.••= illl ::z r.c ;;;: =:11,0,1: =:s.i:11::1111 • ==• -:z •=:a :i:a •a•• s;:: • 11:,: 5;:aa• •:s•••,.1::11::11 z:a•sa:;:a::.: •=• •11:1: • s::zaas• sa 1:s • s::11 s a= s;:aa;:1:::. 11:1111:11 i:::11 :a,•:,:= ::.1:11a. ::: :; : ; 1:; ;,:a:: 1::1::::::: 1; ::i:: •=•=• a:;:::u:,ssc a:r :11 

:11Amvrrr CUNTROL UJSSIOIIS 
ISIC SIC 0£SCRIPTOR ENISSI041 SOURCE FACILITi NAltt:-AA(A POI.LUTAIH INISSIOII FACTOR OAIA FACTOR LISIIEAR :a----------------- --------- ·-------------------- - -------------------------------------------------------------------------------------------··---------------------------------------------------··--------------··-------------------

1011 60!.0 nlNIUS RECIPkOCATINti OIESEL Elli Al. 60LO CO-NONE CHROIIIUII .000007 LB/GAL . 168000 I 1,2 ·-~II.\IISAll£SE 
IICUl 
PAff 

,000004 
,00014 
.0000014 

ll/6AI. 
LI/SA!. 
ll/6AI. 

168000 
168000 
168000 

J 
I 
I 

U1 
24 

D,24 :z 
fORIW.OEHIDE .0001 ll18Al lt.8000 I 17 

llll CRUDE OIL AND GAS PR1JOOCT IDH liECIPROCATIMl OltSEl (118 Sl~c:JIO Al.ASIA PR1JD CO-IMiOII Cniillillliil 
~SE 

.000007 
,000004 

Ll16AI. 
Llt&Al 

li8000 
lllOOO 

I 
I 

2.2 ,., 
IICKU .00011 lli6AI. llliOOO I u 
PAH .0000014 UiliM. mooo I D,45 
fDIIIIAU£lllDE .004)1 U16AI. mooo I 32 

llll CRUDE OIL AND 6AS PAOOOCI TOM RECIPROCAlllill OJESU Elli AliOCO PROllllCIIOII Ca-KENAI PEJIINliUI.A CHROIIIUft .000001 Llli6AI. Cl»lf 
NWAIIESE .000004 Ll/&Al tllNf 
NICKEL .00014 Llt6.II. COllf 
PAil .0000014 ll/6AI. Cllllf 
fDll!IAlDEHIOE .00-01 Lll&Al CDNf 

llll CRUDE OIL AHO GAS PRODUCll ON RECIPROCAllllo DJESEL EN6 AliOC016A1:ER-COOk Jlil[I CIIIIOIIIIJft ,00-0007 Ll16AI. 150000 I I.I 
IIAIIGAIIESE .000004 Lll6Al. ISOOOO J uo 
IIWL ,00014 Lli6AI. JSOOOO I 21 

:r PAff 
fDlllW.IEH¥0£ 

,0000014 
,0001 

Lli6Al 
lllliAL 

(5(1000 

(5(1000 
I 
I 

0.21 
15 

N 

llll CAUJlf Oil Ai<O m PROOUCIJOH RECIPROCATING mm £NS /lhilC01rnucE-t001. 11ur CIIUJIJIJft .000007 ll16Al mooo I l,4 

IWliAIIESE .000004 Ul&AI. noooo I 2,0 
NICUl 
Pltll 

.00014

.~1• 
lll&Al 
llllW. 

490000 
490000 

I 
J 

69 
o.69 

fORIIALDEHIDE .0001 LI/SAi. mooo I 49 

NOTES, NIA - MOT AVAILABLE 
CllNf - THIS DATA IS COllflOWIAL 

Reproduced from 
best available copy. 



-------- ---------- -- --- -- -- ---- - ---- ---- -------- - ------ ---- ---- --------- --- --- ---------------------------------- --

Al.ASKA AIR IOIICS SIUDI PAS£ 

POIMI SIIIIICE EftlSSJON INl'(Nllllll :,:;a 
;;:a aaas aaaa~• a a as 1111;::;;: 11:: • s••:::i• :is•,.••::s:i.m11.., ll aaaas aa s111 :i.: •• •• • • •x•••••••••••••••••c:••-• .:1 • • •• ;11•••••••••• •• ••s••••••••••••••••••••••••••••••••• s:c: •••••••-••••••••••••••••••••••&•••••••••••••••••••••••••••••••••••••••••••••a••••••••••••• 

ACIIVITI CllllTRlll mssioNS :aSIC SIC DESCRIPJOR UIISSICII SllliC£ FACJLIIY IINIE-Ail£A l'iil.LUIAII EftlSSlllll FACTOR GAIA fAClllR LIS/YEAR ... 
--- -- ------ ----------- -- ---------- -- -- - -- ----- -- ---- ------------- .... -- ---------- ---.. ---- --- --- --- --- ------------------------------- ----------- ---------------------------------------- -- --- ------- -- ------------ -- -- -------------- !II

Ill! CRUDE Oil AND 6AS PROIXJWOH RECIPIWCAIUIII IIUEJ. Eli AACD/Ullli SM.llllHOII'. I._U Cllllllllllll .000001 Lli6AI. 110000 I 1.2 
IIAll6AliESE .000004 UlliAI. 170000 I .... :1 
•1cm .00014 Ll/8AL 110000 l 21 
PAH .0000014 Lll&Al 110000 I 0,24 
fllll11Alll£Hlll£ .0001 Ll/liAI. 110000 I 11 

lll l CRUD£ OIL AHO SAS PROIXJCT JON RECIPROCAlllii GIESEi. £llll AILA.IIIC RIClflEU CQ-KEUJ PENINSUI.A Clil»IIUft ,000001 L816AL cow 
IIM6tlif:SE .000004 ll/6.ll tllllf 
•1cm .OOOJt ll/6AI. Cllllf 
PAN .OOOOOJt LI/Ml COllf 
flll!W.DEHIDE ,0001 Ll/&AI. Clllf 

llll CRUD£ Oil ANO GAS PROWCT IOU RECIPROCA!lllli DIESEL ENII SllELLIC-CIIOk Ill.El Cllll»lll.ft .000001 LI/Ml 510* I u 
IIMW{SE .000004 LI/Ml. 510000 I 2.0 
IIClEL .OOOJt UIIW. 510000 I 11 
PNI .0000014 ll16'l 510000 I O.ll 
fllRIW.llEHIIIE .0001 LIIUI. 510000 l 51 

• 
llll CRUDE Oil AMO GAS PROIXJCIIOH RECIPROCAlll/ll DIESEL £116 UllOCALlliliAIJIE POJMHOllk Ill.El CHROIIIWI .000001 LI/IIAI. 100000 I 0.10 

IIMGAll[SE .000004 Ui6Al 100000 l 0.40 
mm .OOOJt UlliAL 100000 I It 

w PNI .0000014 ll/6AL 100000 I 0.14 
FOIIIIALIIEHYAE .0001 UlliAl 100000 I 10 

I 

llll CRUDE OIL AHD GAS PROWCII OH R£CIPROCAll116 DIESEL ENS Ullill:Al/61lAILlli6-COO:: !NI.El ClllONIUft ,00\1001 UIIIAI. 510000 I u 
Jlllli6Alllit .000004 U/6AI. 510000 I 2.0 
IIW:L .0OClt LI/B,\i. mooo I II 
PAIi .0000014 LIISM. 510000 l 0.11 
fOIIIIALOEHYDE ,0001 U/IIAI. 510000 I 51 

MllES: NIA - HOT AVAILABLE 
Cllllf - THIS DATA 15 COilflDiMIIAL 

http:Cllll�lll.ft


-- --- ------- -- ---------
AlA51A AIR lOllCS SIUDI PA6E 

PO!Hf SOURCE EfflSSIOM INVUllltlY 

:,:JJ 
::: :: :, :: ;;. ;: :: :;:.::;: :: :::: ,. :: :: =:;: =::::::::: z:: :r::::.::::::::: a-::: a-== :: :: :: :r:: :r :r:::;:.:"::::: •a"" :r::"::-..:::;: •:: ,u, :& "'.,::,;a-,. :,::sa: c::i 11-a =.z: s ,..._ =~ z z z :ia:•:a::::::: :::,.- :: z .- s =11 ::ca::•::::• ai: • •= •,..,.J: ¥:r • s 11 ::::a- :r:;" :r :r =•:: i: z"' 1: ::: :;: a ::s sc a :ai: •&• ca sc :r ,u: • cca.: :r ::z :r:, 11 :r:i;:: ;1::::., a::.,::,., :1:::::: :: ., •• •=••., 11 •=,.:::•a••:::;;,.. • :: a a 1111:::: a::sa::s:: • 

ACIIVllY CONIROL EfflSSIOMS 
SIC SIC DESCRIPTOR tnl SS IOii SOURCE m1u IY IW!E-AREA POllUll'tlil ENISSION FACTOR OAIA fACJOR LBS/YEAR :a 

- - -- - . --- -- ---- ---- -- --- ----- -- - -- - ·- -. ------- --- -- . - -- -------- - - ---- - -- - --· -- -------- - -- - -- ---- - -- --- - --- ----- - ' -- -- --- -- ----- ---- - - - - -- ------- ----- -- - . - . -- ----- ---

IJII CRUOE Oil AMO liAS PRODUCl JuM ~000 Clliilll/Sll!ll AILA.\! IC RICHfl£LO CO-iAIIROM AI.OEHYOES UMJHOIIN 1000 ·-!II 
PAH .16 Li/ION IIOOO 1000 I 160 :z 

1619 HEAVY CONSIRUCIION RECIPROCAllllll DIE5EL Elli SIAmilli<O USU PROlllJCIJl]jj CD-BARROM CHROIIIUft ,000007 Ll/6AI. 2BIOOO I 2.0 
ftA116AliESE .000001 Li/6Al 261000 I I.I 
NICUL .ooou ll16AL 287000 I 40 
PAH ,0000014 LI/SAL 287000 I 0.10 
fl»IIW.11£HYD£ .0001 Ll/fioll. 2ll7000 I 29 

20/1 AN I Ml llll!RIHE FAIS\OILS mr, Oil WIMIIDH CHY f.f kOIIIAl flSH PROl:ESSJIUi fl.NI- AASl:NIC .000042 Li/SAL NIA 
CAllNllll .000017 Ll/6'1. NIA 
CHROllll.lft .00-0063 LI/SAi. NIA 
LEAD .ooou Ll/6'1. NIA 
IWl6M<SE Ulll:UOWI NIA 
NIClEL IJll_ijDIIN NIA 
PAIi I.BE-01 L816Al NIA 
fmlMLD£11111£ .000033 Lli6Al NIA 

2071 AN I Ml 111ARINE FAISIOILS NASIE Oil CO!llilJSIIOM 6REAI lAADll SlAFOOO-UIIALASU AliSUIC .000042 U/6Al Ii/A 
CAllnllll .000011 LI/SAL NIA 
CHROIIIUII .000081 ll/6AI. NIA;i:,-

I LEAD .OO0&l U16AL NIA 
~ IIAIIIIAllSE IJIII~ NIA ' 11cm Ulll:NlillN NIA I 

PAH I.IE-01 LI/SAi. NIA I 
FORMLll£HlllE .OOOOll Lli6AL NIA 

l«llt5: N/A - i.01 AVAllAblf 
CONf - THIS OAIA IS COllflOEMIIAl 



Al.ASKA Alff IOllCS SIUDI PA6E 
----------------------- ----

POIN I SOUIICE ENJSSION INVENIORI 

:,:J.1 
,: 1, 11111:a••a •••1: •1<i: a:;1:" :.•:,;,;:a • i. r.;;11 ;;;:s a.:; ,1 a••• a& a::a • i: ••• aac112sa:a • 11;; ••••a••••• ••••ca•••••• 1111 u:v • li.4a• a • c••••i;a:s caaaaaaa IK aa,aaaaaaasaaaaa•a••••::s• :i,: a • :ra•• •••• • 11 aaa11aaaaaaa11 aasaa• &aas= a :a:•aa:1111111: a:ia a=• a a:111 aa:oaaaaaaaaacaa:a;aaaaa• :aaa• aaaaaa 

ACIIYJIY CONTROL UISSIONS 
SIC SIC DESCRJPIOR EftlSSION SIXJRCE fACILITV IWl(-MEA fOUUIANI EnlSSIIIII FACTOR DATA FACIOR US/IEAR 

2071 ANlftAL IIIARINE fAJS\OILS NASIE OIL CO/l&USIIDII ICICLE SUfOOOS-5£WMD ARSENIC .000042 l816Al. uoooo I 6,3 

:a--!II 
CAJRIIJII .000017 Ll16AL 150000 1 u 
CHIIIIIIIIJII •OOOOil Ll16AI. JSOOOO 1 12 :z 
LEAD 
IIAIISAllSE 
Nltm 
PAIi 
FORIIALDEHIDE 

•00083 
UIWIDUN 
11111'.H(Njjj 
l.8E-07 
.000033 

LI/SAL 

Lll&Al 
LlltiAL 

150000 
150000 
150000 
150000 
150000 

I 

I 
I 

120 

<O. I 
5.0 

2421 SAN RILLS RECIPROCAIING DIESEL Elli V«J.;;Jfll FllffSI PRll.UCIS-IIIAlliELL CllllllllWl 
IWl6ANESE 
NICKEL 
PAIi 
FDIUIALOEHIOE 

.000001 

.000001 

.00014 
-~14 
,DOOi 

Lll&AI. 
LI/GAL 
Ll16AI. 
LI/GAL 
Ll16AI. 

1~000 
1~000 
1~000 
12SOOO 
12SOOO 

I 
1 
I 
I 
I 

o.18 
o.so 

18 
o. 17 

12 

2421 SAIi RILLS IIOOO COll!II/SJl!lll ftJIKOi LIJlliU CO-Wll!i.6£LL AJ.OEHl~ES 
PAIi 

Uflj(IIOiiij 

." LI/ION IIOOO 
ms 
ms 1 360 

2121 SAN ftlLLS NOOD C011.il/SllON PACIFIC fllftfSEI PRODUCTS-HAINES AI.DfHllfS 
PAIi 

llltlif.lilll 
•16 Ll/11111 IIIOD 

1710 
1710 I 270 

>
I 

U1 
2421 SAIi ftlLLS WOOD COl1iUS II ON lillA:.JELL fOQm PAllNCIS-NRAll&t'.U AU[HIDU 

PAIi 
lllil.Mlllll 
,16 LI/IQllljQOjj 

lSOOO 
lSOOO I 5600 

lbll riiP ftlllS OISIILLAIE OIL CONSIISIIIIII Al.ASU PULP CIIU'-51 IKA CHRl»IIIJII 
fORIMILDfHYD[ 
~SE 
IICl£L 
PAIi 
RAil lliilltll DES 

,000007 
.ooom 
.000004 
.00014 
1.iE-07 
IIIKMlllll 

Ll/6111. 
Ll/&Al 
Ltl&AI. 
Ul&Al 
Lll&AI. 

12221000 
12221000 
12221000 
12221000 
12221000 
12221000 

.2 
I 
.2 
.2 
I 
.2 

17 
100,.a 
310 

2.2 

IIIIES: 

- ----------- ----- ---- - ------ -- --- ---- --- --- ------ ---- ----- ---- -- - ---------- ------------- _,._ ------------------- --- --
NIA · MOI AVAILABLE 
COIIF · THIS DAIA IS CDHFIDENIIAL 



-----------------------

------ ---------------- - ------------------------------------------------------------------------------------------

ALASKA AIR 1oms SIUDI PASE 

POIHI SOUIICli UISSION INl'fNIORI :•:1=,; a-=: :a:1:1:a.ac • =r;"; ===:;:::::•::"-::a•:: :r :i: a:1:: =c=:.;; :n1 I'• a:;i; :c • 1 • a 1: • 111:" • ":ra •• ••••• ••• • •••-=••• 111: •• • &J: • 1 • •• • • •• 1u1 aa :1• a.ia-1 :aa1az:1aaa:a ••••s• • a • a ••• • • 1:a: :1:;: =; c I aa: a • aza s:i:a •1 •• r • a:• aa •• 1: • • aa, a••• ac: a•• • c i,:1111: :a•,..: •ur • ;.1111: 1:-a• aaa.c • a aa:a a: 1111• =••a:a::a: •= :::a aa::; • a • a • :11 
ACIIVIII Cl)jjlRllt EftlSSIONS 

SIC SIC DESCRIPTOR ENI SSIDN SOURCE FACILIII NAIIE-ARfA POLLUIAIII EftlSSIDN FACIOR DAIA fACIOR LBSIIEAII 

-·--------------------
l611 Plll.P NILLS •ODD COilJiUS 11 llll ALASl:A PULP CIIIIP-Sl IIA ALOEH!OES IJNlHOliH 120-00 ·-:a 

PAH .16 LI/ION IIIWD 42000 I 6100 ~-:z 
lol I PULP NILLS ~000 COtiiiU'.110. Kfl(Hm\,lj Plll.PCHETCHIKAII AL0£HIDES UIIUIOIMI 10~000 

PAH .16 LI/ION IIOllD 1~000 l 11000 

2111 PULP NILLS NASlE NAIEJi EnlSSICIIS ALASKA PUI.P CORl'-Sl TU CII.ORl»'Ofift ,IU I.I/Ali 11111£0 IOl( mooo I l4000 

2611 PULP NILLS NASIE mu rnsslo11& kEICIIIKAII PllPCD--lUCHIKAII CII.ORl»'ORII .m LI/All NIED ll]jj 202000 I 29000 

2851 PAIN! AHO ALLIED PRODUCJS PAIHI IWiLfACIIJ/illlll ALASl:AII PAIN! /WltlACIUfllN&- CD. 111:-AM:HOAAa( llltl.tll l.lKlill,jjj SIJll'fl DUA 1/1 I IO 

lllll NJIROl,£1.JUS FERI llllERS COOLllii IIIWl:RS U..XAL Cl:UICAl IJVISIOHElll\l PUINSIU CHRllftllJII IJIUl)jjlj I/A 
IICUL UIWWIIII NIA 
Cll.lllillfOOff I LI/LI EKJIIEI I/A l moo 

28/J NIIR0600US fERlllll[RS WASJE OIL ClllifltJST lllll U.OCAL CHENICAl DlYISION-lEIII\I PUlliSULA Al!SUIC •000012 U,1.;... mooo I IJ.O 
UIUOwti SEE !Ell 125000 

CAli!IIIJt .000011 Ui6AL 125000 l 2.1 
CllillftlU~ .000083 Lli&AL mooo I 10 
LW .OOOil LI/SAi. mooo I 100:i;- IIMi6AIESE LW:MOilN 125000 

Q\ NICkEL 1111:Ni.MI 125000 
PAH .000175 li/6AL 125000 I 22 
fllRIW.l1£11¥0E .OJJ LI/SAL 125000 l 1100 

2!11 PETROLEU/1 REF ININ6 COOLllii IOli<RS PHllLIPS PEllilUUHEll/il CHRIIIIIIJII OONOIIN NIA 
NJCkEl OOJIOIIII NIA 
CIUll»'lllift I L8/ll £Kl IIED NIA I 2900 

2911 PETROlEU/1 RfflNINll COOLI Ila IOWERS 1£Sl)jjQ-AI.ASl:AMElll\l PfNIISI.U CHRllftJ!M !Jljl:llowil NIA 
11cm UN«Jli)liN NIA 
Cli.llllllflllift l LI/LIi Eftl IIED NIA 

NOIES1 NIA - NOi AVAILABLE 
CONf - IHIS OAIA IS COW ID[Nl IAL 

http:1111:Ni.MI
http:1:1:a.ac


-- -- --- ---- --- -- -- -- -- ---- -- --------- - -- ----- - ----------- --------- --- --- ------------ --------------------------------

ALASkA AIR IOIICS STUDY fA6£ 

POJNI SOURCE EftlSSION INl'ENIORY 

:,:a1 
ii c ::• •• c••••z =• s, a c 1111: • ::::11:: a-..• :r •1: •1 s •• .1 •a• aa •a• aa,, •a!:,..• a J•a • :,;;a a• aaa ••••• s••••••• •••••• • • 11 • ••••••••••••• •• c:11a •• a• •••••••••••• •••••••a• aaaaa a:111; a1:1 assaa:11 aasa •••••••••••••••••••••••••••••••a"" .-a,a ••••=•••a zsac• aaa• a11:as :ni:zaaa •••• •••• 

ACIIVIIY COIIIROL Ul5S10N& 
SIC SIC OESCRJPIOR EftlSSll»i SOORCE fACll ITY NAIIE·AREA POLLUIAIIT UIS5IOII FACTOR DAIA FACTOR L85/YUR 

- ----- ------ - --- - - -- - ----- -- - ------ ------ ---- --- ---------- ---- ---------- -- --- ----- ---- -------- ---------- ------------------ -- ------------------------- ---------------- ----- --- ---- - ---- --- ----- ----------.--- ------ ---- -------------
m1 PEIROLEUII REflNIN6 &A501.111f EVAPOAATIOII l[SORO-ALA5UHEIIAI mlNSIU 1£NIENE 20 L8/IOII IHC 1128 I uooo ·-:a 

ElHYlENE OIBRINtlDE .001• LI/ION IHC ll2B I 5.0 ~
EIHILEIE DICHLORIDE ,Oil ll/11111 IHC ma I 14 :z 

ml PETROLEIIII REflNIN6 CINtPUI ll£f 1101 Fu&IIIVEI IESOOO fHROLEUII CORMWI PUIIISUI.A IUIENE 7.2 Ll/11111 IHC m I 5400 
IOLUENE 21 LI/ION IHC m I uooo 
IYLE.IIE ll ll/lllll IHC m l 21000 

' 291 I PEIROUIJlt RHININ& llli'Plllli REFJIIERY FIJ6IIIVES ARCO·klil'ARU« IEJIIENE ,72 L8/IIHI IHC 160 I 120 
IOLUENE 2.J llilDII IHC 160 I 140 
IYUNE l,1 LI/IDII IHC 160 I ,oo 

2911 PEIROLEUN REflNIN6 llli'fll.ifi REFJEI fU6111VES AliCD-PRUDfllE ttll IENl[ll .12 Lt/JIiii IHC 160 I 120 
llkUENE 2. I LI/ION IHC 160 I l40 
lll£11[ l,1 llilDII IHC 140 I ,00 

ml PEIROLEIIII R[f ININ6 llli'PIN6 RHINERi fU&lllVES AIICIIC EIIER61-FQI IOIIENE .12 U/ION THC m l 250 
lOLUEll 2. I LI/ION IHC l50 I 140 
IYLENE l.1 LIIIDII IHC m I 1100 

2911 PEIROLEUft Rff INlN6 IOl'PJjjij REF !NERY fU6111VES CIU~Cll USA-KEMAI PENINSijLA IOIIENE .12 LI/ION IHC m I llO:r IOLl.(ll 2.1 ll/11111 IHC m I l70 
-..J IILEIIE 3.1 LIIIDI IHC 115 I 540 

2911 PEIROLEIJII REf ININ6 IOl'PIN6 Rlf !NERY fU6I IIVES IIAl'CO PEll!OLEUII CDIIP-IIORIH P1ll.E 1£N1Ell .72 Lt/11111 IHC 400 I 290 
JOLI.Ell 2.1 ll/11111 INC 400 l 140 
IYLENE l.1 Ll/11111 IHC 400 l 1200 

2111 PEIROLEUft RH !NIU& TOPPING RHINERY fU6111VES PEIRll SIAR IHC. ·llllRIH POLE IENIENE .12 LI/ION IHC 1•0 l 120 
JOLUEll 2. I Ll/11111 IHC 140 l 340 
IILEIIE l. I Lt/11111 IHC 1•0 l 500 

NOIES, NIA - NOi AVAILABLE 
COllf · IHIS DAIA JS CllllflDErnAL 



ALASKA AIR IOllCS SIUDI PASE 

POINT SOURCE EftlSSJlllj INl'ENIOAI 

:1 
=• "'"; • :::1: c1: &-"•a= :i: •" • =:: :1 z::" a••""'"' a=• ia:za • :a 1:,1;:: 1: s :1, 1: •r. 1: • 11 1,. 11. •" =.11110 1 ":: sa:caa • aa 1:a 1: • ••, • •• ••• r:"' "-" 1:: •a 11: ••• • •• •lll • • • s.a ••1:a;a:11 a 1:aa: • •• :n1s 1: a: :s • 1:aa a 1:1: 1:1 • :11: 111:z r. 1: •" • ••e • :as •• aa.,1::1 • • • •• • • a:11:, a a=• 1u:,. • z1: • "c,.,.,.:: ,.., "=•=s sa1: s • 1: a a• :1 s •= a a:111:a :u: 1: • ,. •=• • cc1z :11 

ACJIVIII CONIROI. En!SSIONS 
SIC SIL OE5CKIPlUR EHlSSIOH SIXJRLE FAf:lllll NAIIE-Al<EA POUUIANI EHlSSlllll fACIOR DAIA FACIOR LBS/YEAR :a...------- ----·-- -------------·--·- ----- !II2911 P[IROL[UII RH ININ6 REC IPRlllAllW. msn Ellli IW'CO fEIRIILEII COAP-NORIH POU CHROIIIUft ,000001 U/6Al mooo I l,O 

ftAIIGAJj[S[ ,000004 Ul6Al 4!4000 l l,I 
lltnl .00011 l816Al mooo I 61 :z 
PAH .0000014 LI/UL mooo I 0-61 
f!»iltAlDEHID£ .0001 ll16Al 4340-00 l u 

2951 PAVlN6 HIIIUllES AMO lilOCKS HOI ftll ASl'ill.l I PiODOClllltl A.Cl.iRMiE SAMO I liRA\'EL ·AIICHDRA6E IENlEllf .002/ Li/Jilli PROD 204000 I "o 
fllflllAlPEHIDE .00015 Ul lllll PROP 204000 I ll 
PAH .ooom U/Jllll PROP 204000 I 5.l 

m, PAVlN6 NIIIUflES AijO lilOCKS HOI Hll ASl'l:t.l.l PROD!ltllllll ASSIJClAIH ASflWJ PAVlllll·AIICHORA6E IENlEllf ,0021 Llllllll PROD 51000 I 140 
fOAIW-DEHIDi .00015 Llilllll PROD 51000 I 1,1 
PAH .ooom Llilllll PROO 51000 I 1.l 

2951 PAVIN6 NIIIURES AJ.D BLOC!S HOT N11 ASPHALT PRODUCllllll ASSCCWED WD l 6RAl'tl tHEICHlk/111 IENIEllf .0027 LI/Jilli PROD 10507 I 28 
fDllllALD[HruE .00015 Ll/lllll PROD 10501 l u 
PAH .ooom LI/TOIi PROD 10501 I 0.21 

• 
1951 PAVING NlllURES ANO BlDCKS HD! Nil ASPHALT PRODUCIION ASSOCIAfED SAIID I GRAVEL IIHUIJRS,KEICH,511lA IENlEllf .002) LI/Jl)lj PROD mu I 200 

fllllMLDEHID[ .00015 LI/ION PROD mu l II 
PIii ,000026 Li/TOIi PROD mu I 2,0 

I 
CD 

2951 PAYING NlllURES ANO 8l0CIS HO! NII ASPHALT PRODUCTION ASIOCJATEO SAND I GRAVEL 115-JIJIUIJ IENIEIIE .0021 U/lllll PROD l!b86 I 53 
fllllllALDEHIDE .00015 Ll/101 PROO um l J.O 
PIii ,000026 Ll/lllii PROD 19686 I 0,51 

2951 PAVIH6 NJIIURES AND 8lDCkS HOT ftll A5PH/lll PRODUCTION 8RWI,'." £NIERPRl5E-k001Al IENZENE .0021 Li/TD• PROD 8100 I 2! 
fDIIMLDEHIOE .00015 LI/ION PROD 8400 l I.) 

PAH .ooom LI/JON PROD 8400 I 0.22 

__________________ ,, ____________ 
- . -- --- -- ------------------------------ - -- -- -- - ·~ ·- - -

llllES: NIA · Nill AVAILABLE 
Cllllf THIS DATA 15 CIJl,flOWIAL 



ALASkA AIR IOIJCS SIUOI rm 

POINI SOURCE EftlSSION IN\1£NIORI :-, 
: : ;; ;1::;;:: :;c:r;.c:;.:;: ::;.; ;: =t:.: :a= i;:. cc"';;:: c:;:; • :i:;:,:: ;:;:::;:: :;: :r.: c: 111 c:11::; :11: :a=t::: =•;;a;: la ::c;: • :a 1acaac z 1, 111: l u~ • i:::a-11; • 1&11: =• •• 1 :i::.. 1:c:i:1••••1:::i::: a :;a•• a :a:asc :11: z a 1:1c • • c:ia1,a;.11:,:" s c::a:; c;: c:ac •• sa :r;.zu, ••• t: •• 11 za =••• 1:cc:1. c;:t::,: =-;:::: •=::::rec: =••••••s1aa1:;: sa1::; 1:r;.:;1 a: 11::sa; ••• :11 

ACJIVIJI C(ljjlROL ENISSIONS 
SIC SIC OESCRlflOR ENISSIOO Slli/RCE fAClLJTI NAIIE-Al!EA POLLUIAIII EftlSSJJ)jj fACIOR OAIA fACIOR LBSIYUR :a...-- -- - - - ----------- ·-- ------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------·---------------- ~2'151 PAYIH6 NIITIJRES ANO BLOCKS HOI NII ASPHI.LI Plll!DOCIIOII BR IOu[MAIER-fAIRJA/11:S IENJENE .0021 LI/ION PROO 21104 I 59 

FORIIALOEHIOE .00015 UIION PROO 21104 I J.3 
PAIi .000026 ll/lON HIOD 21104 I 0.5' :z 

2951 PAVING nl!IURES ANO BLOCKS HOI Nil ASl'HAl.l PRIIDIICi'IDII CENTRAL PAVUllilliU SAIII-ANCHORA6E IENl!IIE .0021 Llllllli PROD 28000 I 16 
fJXUIAI.OEHIDE .oom llilJllf PROO 28000 I 4,2 
PAIi .mm Ullllli HIDD 28000 I 0,1l 

2951 PAVING Nll!URES AND BLOCKS HOI nJI ASPlli\L I PRIIOlltllOII EAlilH/iOl'ERS Of fAIRBAIIKS-ANCHOllA6E IENlENf ,0021 LI/ION PROO 24141 I 67 
flNUIAlOEHIDE .ml5 L8/llllf PROO 2041 I 3.1 
PAIi ,000026 LIIIOII l'AOO mu I 0,64 

2951 PAVIN6 HllfUltES AND BLOLKS HOI Nil ASPttAU PRODUCIION EAl!llli;il\1:RS Of fAIRil<\IO(S-fAIRIANkS iENIENE ,0027 L81l0M PROD 5679 I 15 
FllllllALDEHIDE ,00015 Li/11111 PROO 5619 I 0.85 
PAIi .ooom LBIION HIOO 5679 I o. 15 

2951 PAVING NllfUfilS AHO &Lam HOI Nil ASPHALI PRODUCIION EAAIHROVERS Of fAIRBA«KS-fAIRiAHkS em£NE .0027 Li/lOII 1'1100 2l01B I b2 
fllllftAlOEHlDE .00015 U/ION PROD 21018 I l,5 
PAIi .ooom L81l0N PROD 23018 I 0.60 

2951 PAV INS NI llukES AWO BLOCKS HOI Hll ASPIIAll PROOUCIION HAflLffS IRUCKlllli·SDLDOIINA BENlENE .0027 LI/ION PROD 95!08 I 260> 

'° 
I fllllllAlOEHIDE ,00015 UIION PROO 95108 I 14 

PAIi .000026 LI/JQlj PROD 9510& I 2,5 

2951 PAVIN6 NIIIURES AND BLOCKS HOI Nil ASPHALI PRODUCTION KNlk COHSIRUC!IQlj-LINIU IENZENE .0021 ll/11111 l'AOO 11438 I ll 
f llllllAUl£HIDE .ooou U/1111111100 11438 I 1,1 
PAH .000026 LI/IOII HIDD 110& I 0,30 

2951 PAYING NIIIURES ANO BLOCKS HOI ftll ASPlli\Ll PliODUCllON ft·i CO.IRACTUl6 CD-AJiCHOIIA6£ IENIEIIE .0021 LIITIIM fiDO 58224 I 160 
fllllMI.OEHYDE .ooou LIIIOII PROD '8224 I 8,1 
fAII .000026 LI/ION PROO 58224 I 1.5 

------ ···----·-------------------------------------------------------------------------------------------------------
NOIES: NIA · NOi AVAILABLE 

COHF - THIS OATA IS COKfJD!:UIIAL 

http:ASPHI.LI
http:c:ia1,a;.11


A!ASKA m roms SIUDI PA6E 

POINT SOIMiC( ENISSION INVUIORI 

==; =; :r;;;;i:; :;:1 a:;: :11:;: ,11:;: :i:;;:;: "'= ;1; :u;:;:,: • 11 s z & :11 :i:;: ;11; :u, :zaa:i:a, • .::11,.,: = • "-•;;; =:i: "'1: ia=••••••••• I' a•aa::11, • ••• • ••.& •cac :i: ••••••acai:sa ••-= •s.1a• a:••••11:••••••••••a;a:a •••••aa, 1 •• ••aaaaa1a:ui;11s••••• • ••• •• •••• :i:aa:;:aa:a aaaaa: :a,, s:: r• ==aaa :w-aaca i.aa;c a:c • 1 •i:::c a:11•••••:.a :a••••• :,~
ACJIVJIY ClllllRllL fN[ SSIONS :aSIC SIC DESCklf IOk EHISSlilll SIXJRC( HCll lTI NAIIE-MEA POI.LUIAII[ (NISSllllf FACIDk DAIA fACIOR LIISIIEAR 

- -- - - - - - - - - - - -- - ---------- - - --- -------- - - --· . ------ ---------- -- - --- --------- ------ ·-~,
mi PAVIN6 NI lJURES ANO BLOCKS Hllf NII Alil'llALI PWIICIIOII f/Jink PAVING CORP-AACHOllAtil BENlENf .0027 LB/JON PROD NIA 

fORIIAI.DEHIDE .Oil-015 Lll[lllj PROD NIA :zPAIi .OG-0026 Ll/11111 PROD NIA 

2951 PAVIN6 fflllURtS ANO 8lOCKS HO! nil ASl'IW.I PRODOCIIOII PAVWG PROOOCIS-fAIR8MkS IENlENf .0021 LI/Jlllj PROD lml I 94 
fllllllAI.MHYDE .00015 LI/ION PROD l4851 I ,.2 
PAIi .000026 Ll/11111 PROO 34851 I O.tl 

2951 PAVINa NIIIURES AND BLOCKS HO! NII ASl'll,\Lf P1!11DOCIUIII Uu.\llrl ASl'IW.I PAVl1'o-AIICIOINi£ IENZEll .0027 Ll/lilll PliOO 52000 I 140 
fllllllAlD£ll11£ •00015 Utllltl PIIDII 52000 I ,.. 
PAIi •00002• LI/JIil PI00 moo I J.4 

2951 PAVIN6 NIITU!l£5 AND BLOCKS HO! "11 ASf!W. I PIWDOCllOII RASCO 11<1:-fAIRWlS IUIIENE .002) ll/llllf Pllllli 22161 I 60 
fl»W,l.1)£H111£ .06015 LIIIOII PRDII 22161 I J. l 
PAH .ooom Ll/11111 PllOD 22161 l 0.58 

m1 PAVING NIIIURES AND BLOCKS HO! nJI ASl'HAU fliODIJCIION RASlitJSstN · S CO-IIIICttOOABE IENIEll .0021 LI/ION PliOD ,00 l ... 
, fllllllAiDEHYDE .OOOIS LI/ION PROI 500 I <O.l 

PAH .ooom LlifON PliOO soo I (0.1 

> 2951 PAVINa NIIJURES AoD BLOCKS HO! Nil ASi'flAll PRODUCIION RED 51:,l-JUNEAU IUZENE .0021 Lit!ON PROO NIA 
I fllllllAl.llfHIDE .00015 LI/IOI PiiOD .,.

..... PAIi -~2" LltlOII PROD NIA0 -· 
2951 PAVING HllfUR[S A~O BLOCKS HO[ Nil ASfHi\i. f PR()OIICIION ROOEHS I iAllER-All:lllRAliE BUlfll .ll-021 LI/ION PROO 12482 I ]4 

fOIIIIALDEHIM .00015 LI/ION PIIOD 12482 l l.t 
PAIi .00002. LI/Jilli PflllO 12482 I O. l2 

m1 PAVING NIIIUllES ANO BLOCKS HO[ NU ASPHALI ~ROlllJCIION RllotRS I iAllER-Allt«lllAliE IEHIEll .0027 LI/ION PROO 1260 I a.a 
fOIIIIAI.DEHID[ .00015 LI/ION H!OD mo l 0.19 

PAH .ooom llt!OII f'IIOD mo I <0. I 

- - -- - -- -- - -- - -- --- - --- ----- - - --- -- ----- - --- --------- ------------ ·------ - -- ------------- -- - ---------- ---- -----------
llllfS1 NIA - NOi AVAILAilE 

COIIF - !HIS OAIA IS CllliflDENHAL 



ALASKA AIR IOUCS sruo, PA6E 10 

POik! SOIJIC[ ENISSION INYEMIIIRI 

:1 
:i: :&1: a:z:: • =a:.= • •=::.: 11:: .: • :a:::: .r. ::.r.:: =• • :i::i: • ::: .: .r.11: • ::1: 1:11: 11:11: ,,.,. • 11: • •s:• ••• :1 ••••• 1: •• 1:a•• •• • a ••• aa;r.,1; • :i;.- :111; ••• • • a •• s •••••• aa • a:••••• 1: :11 • •••••••• c. •••• a • c • • 1: 1::r••= •• 1: • a1: •• 1: ••• ••••• •••••••• • :::• •• a:a • .;:,;: •• aaa••• 1:1: •1: 1:1:,:: :i:;; 11: ,r. • :i: a 11:1: • :• 1:11: •• a • •• 1: • a • 1:11::1:1u, • a:: •• a:• :11 

ACIIYIII CONIROI. EftlSSIONS 
SIC SIC OESCRJPIOR ENISSIIIII SDORCE FACILITI IWIE-AREA PlllUIAIII ENISSIDII fAClllll DAIA FACIDA LISIIEAa :a 

--- ----- --------- ---- -- --- ---- -- -- --- -- --- -- -- ---- --- ----- -- -- ----- - -- -- --- ----------- ------.-- ---- ---
l951 PAVING ftll fUllES AIID iLOCKS NOT NII ASl'li\l.T PIOIIICIIIII ROOERS l BAll.ta-AIUlAA&E IENlEIIE .0021 LI/ION PROD 31711 I .. ·-!II 

FIIIIIAUfNIDE .00015 LIIIDII fliOD l1117 I f.l 
PAIi .ooom LI/IDII ftOD lllll I 0.82 :z 

2951 PAYING nmum AMO BLOCKS Hill nu Aiw'IW. r l'WOCTUII ROG!:RS l IABLEi-All:ltlRAGE IENIEIIE .0021 LI/ION PROA l0ll5l I "o 
flllllALDEHYI)[ .00015 LI/ION f1ill0 20335] I JI 
PAIi .ooom LI/IDII PIIOD 20135] I 5.l 

2951 PAYIN6 Hll lURlS AllO BLOCKS HOI NU ASP!ll1ll PA!ll)UCIIIII ROO£RS l WtER-AICll!liltlil IUIEIIE .0027 Llllllll PROD 11000 I 220 
flllllALOEH!OI .00015 LlilDII PIIOD 81000 I 12 
PAIi .000026 U/IDII PROD 11000 I 2.1 

m1 PAYlN6 NlllUllES ANO BLOCKS HOI "11 ASPHAl.l PROOUCIION aoous. WtEHAlllJW:S IENIENE .0027 LI/JON PROD 92700 I 250 
fllUIALOEH!Of .00015 UIION PROO 92700 I II 
PAIi .0011026 UIION PROD moo I 2.4 

m1 PAYING HIITURES AND BLOCKS HOI ftll ASPHALI PRODtJCIION lRAJiS-ALASl:A CONSIRIJCllllll-EA61.£ RIVER IEN!ENE .0027 LI/ION PliOO 2255 I 6. I 
flillAI.OEHIOI .00015 LI/ION PROO 2255 I 0.34 
PAH .000026 Lli!ON PliOD 2255 I <O. I 

2951 PAYIH6 "'11UllES ANO BLOCKS HOl NII ASPHALT PRODUCTION IRANS-t\1.ASKA CIIIISIRIJCTIIIIHAIABANKS lllllENE .0027 LI/ION PROD 44311 I 120;)> 
flll!IAI.DEHIDf .00015 LI/ION PROD Ul81 I 6. 1 

..... PAIi .000026 LIIIDN PROD 40ll I 1.2 
I 

..... ~· 
m1 PAYIN6 Nil fURES AJll) BlOCKS HOT ftll ASPIW. I PRO!)UCTION YALU I ASffilll. I t:11-PAl.ltfR IENIEliE .0027 UIION PROD 19'181 I 51 

flillALDEHIDE .oom Ll/1011 PROD 19981 l 3.0 
PAIi .000026 Ll/11111 PIIOD 19981 I 0.52 

rm PAVING HIIIURES AllO BlOC,S HOI NII ASPIJAf.l PRO!)UCTIIIII MEL-ASl:A Cllllf>-YIIUIU IENlENE .0027 LI/IOH PIIIID NIA 
flillALDiHIDE .ooon LI/ION PROD Nill 
PAIi .000026 LI/ION PflOD Nill 

- - ------------------- --- ---- - ----- - -- --- -- ---- ---- -- ------ ---- -- ------ -- ... --- ----------------- -------------------- ------------ ------------- -
IIIIES1 N/A - NOi AYAllAILE 

CIINf · IHIS DATA IS CDt1FIOENllAL 



--------- ---- -- ------ ----
ALASKA AIR ,oms SlUDI PAS[ ll 

PO\NI SOURCE UISSlON lNl'£NIORY 

:1 
; ; :: ; :: 1: =:ii: =i: :z::::;::;:: ,:;; • ::.: : :; ;: :;:;: :: :: : :. =;.=•:.:::::::a:..-= c ="-Iii"'•""'"•••;;:: ::a:=;:.::;: 1:.:1:•= •a::•=•;.:::; .i:: i;:;z:• •""',,":,; • :s • • • :::zu;:a.•::1:;;u:c z:a1111:;z:c••• 1u1c••••s••= • aa sass 11:•• a:rr: •: c :a 11 :a:: z: :z::r. :;;•=••• a • i:a.1111 ir ".c •: .111 :s:: :s z:, •aacsia :ii:•=:::"•,.::.:"•;.; :1:::;; • z:i;az: •• 11 • cc z: c;u: z::.:iJa;::;: z:s ••1: •• :11 

ACIIVIII CllNIRDl ENISSIONS 
SIC SIC OESCRIPIOR EnlSSlON SOURCE fACllllY NAIIE·Al!EA PDlLUIANI [NISSION fACllli OAIA fACIOR LISIIEAR :a...

!Ill2951 PAVING NllfURES AMO BLOCKS HOI Nll ASflW.I PROIIOCIIIJII WILDER COIISIRIJCIION·AHCHORAliE IENIENE .0027 ll/lON PROO moo l 40 
flJRIIAI.DEHIDE .00015 LI/ION PROD 15000 l 2.2 
PAIi .00002. Li/JOii PROO 15000 l 0.3Y :z 

mi PAVIN6 NJIIURES ANO BLOCKS 110 I Nll ASPIW. I PRODIJI: llllli WilfltR CONSIRIJCIION CO·ANCHOIIAiiE 8UIENE .0021 Li/ION PROD 90000 I 240 
flJRIIAl0£Hr0£ ,00015 LIi ION PROO 90000 I 14 
PAIi .000026 Li/ION PROO 90000 l 2, 3 

,, 
2951 PAVIN6 NJIIURES ANO BLUCKS HOI NII ASPH/ill PRODUCIIOli NlLMR COIISIRIJCIION CO·ANCHOIIA6E 8£NlEI( .0027 Li/ION PROO IOloOO I 280 

f t»lllALDEH IDE .00015 LIIIOII PROD IOUOO J 16 
PAIi .ooom Lil!Oli PROD 103600 J 2.1 

2151 PAVIHS ffll[URES AND BLOCKS HDI nil ASfmJ.J PRODUCJION MILS(l;; COllSIRIJClllllHOOOOVA 8£NlENE .0027 LB/ION PROD NIA 
fllRIIAlDEH10£ .00015 li/Jllll PROO NIA 
PAIi .000026 LI/Jllll PiillD NIA 

3141 C[N[NI ffA~UfACIUR[ CEntNl £RI HOER· UEl PROCESS AtASK~ bASIC IADUSTRIES·ANCIIIIA&E CH/UllllUII .om LI/JON PROO l4oi6 .002 0.24 
mm .002 Li/ION PROO me, .002 0,14 

llll R£ADI ff IIEO CONCREIE R[ClPROCATJil!i mm ENS PAVJMo fRODUCIS lliC--fURIAJU.5 CllilllllUII .000007 LllliAL 200000 ,Ol (0,1 

IIAN6All SE .000001 Lll&Al 200000 .03 0.1>
I NICIEL .00014 LliliAl. 200000 .01 0,84 ..... PAIi .0000014 LI/SM. 200000 I 0.28 

N 
f!M\LOfHIDE .0001 LI/SAL 200000 .Ol 0.60 

l47J PLAIIN6 l PULISHJIIG ELECIROPLAI lkHHRONll.lfl AA flCH/JjJCAL ·ANCHIIAA6£ Cllil»IIUII .ooo~m L8/ltl:AIW NIA 

m1 PlAIJNli l POLISJUN6 H[CIRllfl.AI JN6·CIIROftJUII EN6JJCE liHR CO,, IJIC·AllC)lOl!Aif ClliOIIIUII .0000015 LlillhAltP 2100-00 I t.o 

m1 PLAIIN6 I PUL JSHIN6 ELECIROPLAI INHHROflllJII SHOl'fllifAO HYPRAIJLICH AlRBAllkS Cltil»lll/11 ,0000015 Llillfi1AIW NIA 

JIil PLAJJN6 I POUSHlllii CHIIOijf PLAIIH6·0HORAIII'£ ALASkA ElECIRllfUll/46 I iUIIPEI lll:P. ·AliClilllAil CHl!Olllllft .00000)5 Ll/llhlllf mooo I 5. I 

------ - -- --- - "---------

llll[S: NIA · MOJ AVAILABLE 
COllf · IHJS OAIA JS CDllfJOENIJAL 

http:H[CIRllfl.AI


- ----- --------- ------------ --- -- ----- --- ------ -- ------------- ----- ------------------ ----------- ------- -------- ---- ----- - --- ---- ------- ------

ALASKA AIR IOIICS SIUDI PA&I: 12 

POINT SOURCE ENISSIOtj INYENIORI 

a•aa:: • ;1;;;;J1:.:aa:;:-•:.1:1n;aai:1:a: • 1:•11••••1t•a:•:•i::•i::••••s••:i:•a••=•:..:.~~a:•••a••a••••••:;a• a • a •• ••••••••~acaa• •• saa • ••••••••;a;:aaa • a::;u;a&a • a:a:••:u: • a:aaaaaaaa2aa:aac,:.iaaacsaaaa • aa • aa• ;aa•• aa.:a1: • 11':i:llac• :i:ssassi::a:ta:•• 11:aa••a:11aaa:a• 1 • ••aaaaaa:u:a:i:aac• aaa:a 

ARSENIC IIIIKNlllfN 110 

:,:1 
ACTIYIIY COIIIRDI. EftlSSIDHS 

SIC SIC DESCRIPTOR EftlSSlllli SOUliCE fACllllY NA/If-AREA POlLUTAICT EftlSSUIII FACTIIII DAU FACTOR LBS/IEAA 

li.91 BAITElil NANUFACIURING BATlm IWU"M:!Ulllllli AlASl:A HUSl:Y amm INC-AICCHIIIA6E LEAD I LB/LI Eftlll£11 110 I llO ·-:a~-:1CAllftlUII Ulll(IIW IJO 
IIAICWESE llllllOWII 110 

Wl NARINE CARGO Hi\NDllkc RESIDUAL Oil C0/1/WSTIIIN COOi: lliUT Pll'fLIIIE-HIUtl PENINSULA ClflillllUII .000001 U/liAL mooo I 1., 
FIIIUWDEHIDE .000033 Lli&Al mooo I 9.1 

NICUL ,00014 LliliAl 215000 I ll 
PAIi I.IE-01 Lli&AL mooo I (0.1 
RMIIDtllCUDES lNlkJIOWII 215000 

ftAIC&All&E .000004 LI/SAL mooo I 1.1 

4582 AIRPIIRIS I AlRCRAfl NAINIEKMICE AIRPOIIIS Ala:liliRililE INTE.RlllllOIIM_ -AICCl«JRAliE PAIi IMICNOWII m 
DIOIINS Ulll(NOIIN m 
FOIIMLDEHYDE lllllilWI m 
IYL(IIE 282 LI/TON THC m I 89000 
IENlEllE ll,1 LI/TOIi IHC lll J 4200 

1581 AIRPORIS I AIRCRAFT NAJNIEH•UCE AIRPORlS mo HORSE AlRPORHEAll~RSE PAIi LilUIMN 15 
DJDIINS 00.NllliN 15 

,..... 
l,.) 

1£lllEIIE ll.l ll/1011 IHC 15 I 210 

;p, FOIIIIAlDEHIOE lNll:HllllN J5 
I ITLEIIE 282 LI/JON THC 15 I 4!00 

.. 
1582 AIRPORIS I AlkCkAfl NAINIDANCE AIRPORIS FAIR/11.J'.S INIER"'11ll»IIL-fAlRIAll/;S PAIi INlkNOI/N 59 

DJOllNS i.KNOllN 59 
FOIIIIALIIEJIIDE IMICNIIIIII 59 
OLEJIE 282 Llilllll THC 59 I 11000 
IEllEIIE ll.4 U/1011 JHC 59 I 190 

NIIIES1 N/ A - NOi AVAILAJILE 
CllllF - !HIS llATA JS CWIOENIJAL 



------------ -- ----- ----

---- -- -- - - -------- -- ---- -- -- ------ --- ------ ---- ------ --- ------ -- --- ----- ---- ----- ---- - -- -- - - - -- - - - - -----

- ---- ------ -- - ---- -- -- ---- --- ---- ----- -- ---------- -- --------- --- - ----------- -- ----- --- -- ----- -- --- ----------- ---

ALASKA AIR IOIICS SIUOI PA6[ IJ 

PO!Nl SOURCE UJSSION lNVENIUR! 

:1 
:::i:::: •;;::=::"'•a-:: :s. :::11:s ::: =:: s:.:::: •: :s.;; z: =:;11,.:::: ,u: =,. :::: •"' z:;.:: • • =:11 •:i:;; :sail :11r.::: ":: :1: i::s • :;z::: ca•"-••••::•••=••"•"":: 1:: •a :111<:1111; :1111:sa a:••"'• 1.a:-a:111• a• aa:: s••a•••::caas:111:11:s.a::.::a • ::.s l • s•2 1: 1u=•• •••••••=•• :1111 r.•saacaa:11:11::aa:1111 •:: •• z: 1.1:1:-.:::"'":::: :s. :::1: ::::: :: :::::11:. z: 11a:1 •• ""' :1111:: 1111:11 asi.sz :cz:11 :r: :r, 

AC!IVJII COHIROL ENIS5IONS 
SIL SIC D[SCRIPIOR fft!SSIIJII SOURCE fACILlll NAIIE-AliEA POLLUim EftlSSION FACIOR OAIA FAC!OR US/IEAli :a 

4582 AIRPORIS l AIRCRAfl ftAINIEHANCE AIRPORIS JlM£AU AIRPOIU-JUllAO PAii UHkNOWN 22 ·-!Ill 
OIOIINS L;.k:itUIN 22 
fURftALOEHIOE UIIUOIIII 22 :z 
IYlfllE 282 Li/ION IHC 22 I uoo 
BENZENE ll.4 Ltllllll JHC 22 I 2'/0 

m, AIRPOR!S L AIRCRMT MIHIEHANU AIRf1lRIS kUCttWJi INl[RNAllllllltL -WCHIUN PAIi UIIUOWN 15 
DIOllllS UNkNOliN JS 
f0RMLD£Hl0£ IJlll'.IMJjjN IS 
l!Lfll[ 282 LI/ION lllC IS I 4200 
llEll!Ellf IU LI/ION IHC 15 I 200 

4582 AIRPORIS l AIRCRAfl nAINl[NAH[E AIRPOH!S smA A!RfORI-SlllA PAH IMkNOIIN 10 
DIOIINS 00:NOIHI 10 
fOlilloll.OEH!O[ IJIIUl)Jjjj 10 
lllfllE 282 LI/ION IHC 10 I 2700 
tfll[llf ll.4 ll/lOII Ill( 10 I llO 

41>l1 CRUDE P£1ROLEUM PIPE LJM[S OIS!ILLAIE Oil [OttBUSfl(llj AllfSKA P1mm PtJIIP SlAIUlll IIHIWP[R CENIER CHROIIIIU1 •000001 lliliAL 1llB08 I 0. Y4 
fllllllllll£HIOE .OOOOJJ lllt&Al llJBOB I 4.4 

;i.. ftAllliAIIES( ,000004 LI/SAi. llllroB I o.54 
I NICHL .00014 Lli6AI. lllBOS I 19 ,-....,. P/1/1 I.BE-01 U/flAI. lll808 l (0.1 

RAOIDNUCLIOES UllkNlllill lll808 

4612 CRUO[ PEIROLEUft PIPE llktS OISIILLAf[ Oil CUrtWSIION ALIEStA FIPELIJI[ P1Jlll' SlAIHIII IHJl'EM6000 CHIIOIIIIJft .000001 Li16AL nooo I O.Sl 
fOlilloll.D£HlDE .OOOOll lt/6'\L llO-OO I 2.4 
IIAllliA)j(Sf .000004 Lt/SAi. llOOO I 0.29 
111cm .00414 Lli&AL IJOOO I 10 
PAIi I. BE-01 Ltt&Al IJOOO I <0.1 
iAOIOIIUCL IDES LWIIOIIII 7l000 

IIOl[S: N/A - NO! AVAILABLE 
CONf - lrilS OAU IS Cll:4fl0ENIIAL 



ALASKA AIR IOUCS SM! PAif 14 

POJNT SlltJRC( (ftlSSION 1•vmOR1 

:,:JJ 
:;: ; 1:1 •; •c•= • & I& & ,. & c::;; == I 1:1: • 1:1: a: I: :11 s:11,: :r :n:& :::1: zi::i: 1:s s1& •1: •-=• ss:s ;:1: 1u1 • •••••••••••••••••••••••••••a•• 11casaaes I a• • •••:r.•••••-=•••••••••••-=•• :saa111aa11a11 ••aa 1i:-aar.1:1:1 ••••s•••••••••••••••••••••••c•••• 1: :ra,n:11 :::ass 1:11:a ••••• s111.1u111,11 =iaaaaaar acsaaaa 

ACIIVITI COIIIROI. fftlSSIDNS 
SIC SIC DESCRIPIDR EftlSS!OII SOURCE fACILlll IIAIIE·AREA POLLUIAIII EftlSSUHI fACIOli DATA fACIOR US/IEAR. :a 

--·-- --------
4612 CRUDE PEIROLEUII PIPE LlllS DISIILLAIE OIL CIIIIIIUSTIIIN ALIESU PIPELINE fUlll' SIAIIIIN IB·fAIRIAllkS ClflOIIIUft ,0000()1 ll/liAI. 54000 I 0.38 ·-:z!II fllillALDEHIDf .OOOOll Ll/6Al 54000 I 1.1 

IIAliiANESE .000004 LliliAI. moo I 0.22 
NICKEL .00014 Ll/liAI. 54000 I ,., 
PAil l.liH7 Lli&AI. 54000 I (0,1 
RMIINIJCLIIIES UNlNOiltl 51000 

loll CRUDE PEIROLEUII PIPE LIN£S IIIMIIClfl\l lliClilCli~IIDll·SC ALIES!A Pll'EI.INE/fUJI' SIAIIIIN 13·5'6olVAIIUltt: Ai5ENIC .0018 ll/lllli 300 I o.:14 
IERILLIUII .000045 ll/11111 300 I <0,l 
CAllilllll .012 ll/lllN 300 I u 
CIIIIIIIIIIII .074 Ll/11111 300 I 22 
LUI .29 Ll/1111 300 I 81 
IIAll6MlSE .021 ll/llll 300 I I.I 
NICl£L .062 llillll 300 I 19 

.00012 ll/1111 300 I (0.1 
flllAIIS .000003 Ll/llll I (0,1 
PCI .000002 U/11111 lOO I <O,I 
IIOIINS .0000002 Ll/1111 300 I (0.1 

'"" 300 

4612 CRUDE PEIROLEUft PIPE LIIIES IOPPll46 RHIIIERI fU6II IVES ALYESKA PIPELINE/l'Ulf SIAIIOII IJG-llACX IIAl'IAS IEJllEll .12 ll/lllN IHC m l 2'0 
TIIUlll 2. I LI/ION lHC 350 I 140:r IIUl!E 3.1 ll/11111 IHC 350 l 1100 ..... 

VI 4i.Jl CRUDE"fEIROLEIJII PIPE LIWfS IOPPIN~ ftHINEftY fU6lllVU AL mu PIP£LIN(/l'Ulf 61AIIIIN lll·FA!RIAll(S IENlfHE .n LI/ION IHC 350 l 250 
IOI.IJUl 2.1 ll/11111 IHC 350 I 740 
IYLEJIE l.1 LI/IIIN IHC m l 1100 

---- --- ------- --- -- -- -- ----- -- ------ ·-- -- - -- --- ------ ----- ------ -------- ----- -------- -- -- ------------- ---- -------- ---------------- ----
JIOIES: •tA - NOi AVAILABLE 

CONf - IHIS DATA IS CO/If IDEHI !Al 



-------------------------------------------------------------------------------------------------------------------------------------

AlAS!A AIR IOIICS SIUDI fA6E 15 

POIHI SDIJllCE EnlSSlON INVWOfll :~:,:: :: =::;; ;: :; ::; ;;i;:;::;: :;: ==:;;::::: :::: ,u:;:;: a=:;: 1r:: ===.::: "" ,.- :: z"' i::,: ::zz::":,;:;::,. ::z:: i::;" =z;=:;;11 ;:1:a•r. ••a•• 1 s ;i:,. 11 •;; 1:: £a::. z:s :ii.•::;:& aa:::i:,: z•-= 11s;i;a ,.,. .;1:s.i:1::a:::i::;::1 .:;; • • •• z.: • :1 s ••:,;:;:••ii= :i: ssa :u; :;;:zz aaz:sz:ict.zs:: a 111: a II a:: z .i:::a•a;i;itac::: i: :z a• :r 1:::11:=,. :r:: "" i:a :,;::: • :::,;: .:aaz zz .- z 1:1:::a =:1;;;11;: z:::::;: ::a:1aa 

ACIJYIIY Cl)jjJROL ENISSIONS 
SIC SIC CESrnJPfOR WSSJIJII SOURCE IACI LI Ii NAIIE ·AIIEA POlLUIAIII ENISSIIIII FACJOR OAIA FACIOR LIS/YEAR :a...~4612 CRUDE f£1RULEIJII fin lllU JIJjjilNE DIESEL Elill AUESIA MIIINE IERntlW.-YALDEl Clifilll!IUII .000001 L8/6AL 4600000 I l2 

IIAN6AHES£ ,000004 Llt&AL 4600000 I II 
NIC«EL .00014 Lli&Al •600000 I 640 :1 
PAIi .0000002 llt&AL 4'00000 I 0,92 
ftillill.0£HY0£ ,00015 ll/liAL 4600000 I HO 

4W CRUDE PEIRCLEIJII PIPE LINES TLIIIIINE DlESl:l El«i Al rESU flfELIIIE l'tJN SJATIOII 110-iLACK RAl'IDS Clf!IMUUII .000001 l816Al 2422£000 I 170 
IWl&AHESE ,000004 ll/&Al 24226000 l 97 
MlClEL .00014 Lll&AI. 21226000 I 3400 
PAIi .0000002 Ut6Al 2122£000 l ... 
flilW.lltHlllt .00015 lil&Al 21226000 l 3600 

4612 CRUOE PHKOLEUlt f lPE lllll:S IOO&lNE UlfSU EKO Ams.A PIPELINE f>UI\P SIAHCIII 111-COfPER CENIER CHRIIIIIUK .00000) l818AL 25266810 I 180 
IIAN6AllSE .000004 ll/6Al 25166810 I JOO 
11cm .00014 L116Al 252U8l0 I l500 
PltH •0000002 U/6,\l 25166810 I 5, I 
fliKALOEHYOE .00015 litSAL 25lU8lO I 1800 

4ol2 CRUDE PflROLEUn PIPE LIMES llllt81ME DIESEL ENG All£5'A PIPELINE Pl/If' 51ATIIII IH11DSPECI CHRIIIIIUII .00000) l8/6Al 11mooo I 81 
IIMl6AIIESE .000001 ll16AL 11520000 l 46 
IIClEL .00014 LI/GAL 1moooo I 1600>

I PAIi .oooom lli6Al 11520000 l 2.l 
...... f PRffALDEHIDE .00015 Lliliill. J1520000 I 1100 
0' .. 

4612 CRUDE PEI ROLE 111 PJP£ UIIES fURBlllt DIESEL EMO AlifSU PIPELIW: l'IJIII' SIAlillll 16-!UkDN 1111'£11 Clllilllllllll .00000) Llt6Al 2°"60000 l 140 
1Wi6ANESE ,000001 lllliAL 20060000 I 8l 
11cm .00014 ll/&Al 200£0000 l 2900 
PltH ,000l)002 U/6Al 20,60000 I 4.1 
fOOIW.DEHIOE .00015 ll/&Al 20660000 l ltuO 

- - - - ----- ---- _,. __ - --- - - ---- - -- -- ----·- -- - - - - --- --- -- --- ------ ---------. - - ------- -- -- --------------- - -------- ----- ---- ------
NOIES: NIA - HOI AVAILABLE 

CONF - THIS OAIA IS Clllv l~W li\L 

http:aaz:sz:ict.zs


--------- ----------

ALASKA AIR TDIICS STUDY PAS( 14 

fOINI SOURCE ENISSIOII INVENIIIRI :-, 
::; ;: :: :; ;: ::z :;.aasazz• •zs:r: 1: ;:aa:11 z • 1: z a:111 ;i:: •z•=• • 1: • • • az ••• • • z • a • •••• c • z z •••• ••••• •••• ••••••••s •" ••• • • za.az • a• aza1111:s:aaas• a•sz::n: • :c11zaa ••••••••••z•a:•••a:i:-a sza .r. sza ssa aaaa ••••••• •••• aaa:aaaa• za ii;aaa• zs s:, i::: c:za •= asa as• ••••• aasz• zazz:aazza s saza • za :, 

ACIIVIII CONTROL £NISS IONS 
SIC SIC DESCRIPJOR ErtlSSIOH SliOkC[ FAClllll NAIIE-AAEA POLLUIAMI Ul55JOII FAUOR DAIA fACIOR lliSIIEAR :a·-!IIWl CRUDE PEIROLEUN PIPE LINES IURilNE DIES[L EMS ALIEStA PIPELINE PUrtf SIAIIINI 1/·LIVENiillOD CHfiOIIIUN .000001 L816Al noooooo I 160 

NAIIGAMESE .000004 U16Al mooooo I 92 
NICKEL .00014 ll/6Al 2l000000 I l200 :z 
PAii •0000002 Ll16Al 23000000 I u 
FIIRMI.DEHIDE .00015 ll/6Al 23000000 I mo 

4612 CRUDE rEIROLEU/1 PIPE LJIU 11.V!llliE DIEliil Ol6 ALIESKA PIPELINE PUIIP SIAIIINI IB-fAIRIAlll:S CtVU»tlllft .000007 ll16AL 22/SOOOO I 140 
NAN6Ali£S[ .000004 Ll16Al 22150000 I 91 
11cm .00014 ll16AL 22750000 I l200 
rAH .0000002 Ut6Al 2moooo I 4,S 
FIIRMI.DEHIDf .OOOIS UlliAL 22150000 I HOO 

4612 CRUDE PEIROLEIJlt PIPE LIIU IURBIIIE DIEstl EMS ALY£Sl:A PIPEUIIE PlJli> SIAllllll 19-DElll CIMIDIIIIJII .000001 ll/6Al 20414000 I 140 
IIMGAll£5E .000004 U16Al 20674000 I 8l 
11Cl£L .00011 Ullio\l 20614000 I 2900 
fAH .0000002 ll/6Al 20674000 I u 
flllUIAlDEHIDE .OOOIS Ul&Al 20474000 I mo 

Ull CRUDE PElfruLEUII PIPE LINES IURllkE O!ESEL EN6 ALIESWPL\il' SIAIIDN 11-DEAilll»ISE CtlillftlUN .000007 Ll16AL 114000 l 0.80 
!WliM(li[ .000004 ll/6Al 111000 I 0.44 
lltlEL .00014 U/IW. 111000 I 14 

I fAjj .0000002 ll16AL 111000 I <0.1 
;i;,-

...... fIIIUIAlllUiI0£ .00015 Ul&AI. 114000 I II ....... . 
1m CRUDE PEIRDLEUII PIPE Llli£S IUflilNE DIESEL EM6 ALIESl:A/PIH SUIIDN 12-SAlillOII CHRl»tlllll .000001 LI/SAL 50000 I 0,3S 

NIWl6Ali(SE .000004 U/6Al 54000 I 0.20 
NIClEL .00014 Ltl&AI. 50000 I 1,0 
PAii .0000002 Lt16AL 50000 I <O. I 
fllillALDEHIDE .OOOIS Ui6AI. 50000 I 1,S 

lillES: NIA - NOi AVAILABLE 
Co.f - IHIS OAIA 15 Cllllf !DENI JAL 



ALAStA AIR roms SIUDI PA6E 17 

POINI SOURCE [ftlSSION INY[NIOHI 

:JJ:,; :;: :;: :;: : .::::::.:;.a::::::.:;:•=.:;==.:::":::.,=; i; •"::.,.:;: =:.:::: :: ;; =c:: :c:: ::1 a- s:;: 1:." z; ;;i,: • i: a::•••z=••" .,..: a.raaa: a=••:;:"•.:• :a" sa ••z:aa ••• s" =• s •= as1n:sis • :.1:a ::urs• • cs:s;r ca i:: a 11:: 11 ss:;11 ::; • ;-i;; -=• =:az:aa11 aas• :c1 • ;;1 s as 111:asa:z:.ic =• 11:.:::;; ::1 ;: ,. =r :c 1<:: :::: 'I :o•• a: s: ••.:aa:s :::cs:11::ar zir11z:sa :ss 

ACIIVJII COIHRlll ENISSIOIIS 
SIC SIC OESCRIP!OR EN ISS lllll SllliRCE fACILITI NANE·ARU POLLUIAIII EKISSIIIII fAClllli QAIA FACHIR LIIS/IW 

---------------------- --------------------------------------------------------------·-------------------------------------------------------------------------------------------------- -----------

1h12 CRUDE P£1ROLEUN PIPE LlliES IUllilNE DIESU [Ma AUESWPIN SIAIION tl-SAiAYAIURIOK CHRONIUN .00000) Lll/6111. 261112 I 1.9 

:a·-~, 
IIAN6AIIESE .000001 ll/6111. 261112 I 1,1 
NICKEL .00011 Lli6Al 261112 I 17 :z 
fAff .0000002 LliiAI. m112 l <O. I 
fOIINALDEHIDE .00015 lli6Al mm l 40 

1112 CRUDE PUROLEUN PIPE LIIIES IURilMt DIESEL O'li ALIES~AIPIIII' 51AIJl)jj U-All&IJil IIYER CHRllftlUII ,00000) LlliliAI. 50000 I 0,35 
IIAll6AIESE .000004 lli6AL 50000 I 0,20 
NIClEL .00011 lli&Al 50000 I 7.0 
fNt .0000-002 lti&Al 50000 I (0,1 
FOIINALDEHIDE .ooou l8i&Al 50000 I 7.5 

4911 ElECIRICJll PROLUCI ION COAL CON BUS I I OIi illl.OEN VJ\LLEI E A5SN·11E/IU AiSEIUC .02& Ll/lllil 160000 .025 110 
BEAlllllll .0008! LI/ION 160000 ,025 l.l 
CAllftlUII ,008! LI/ION ll.0000 .025 ll 
ClflllltlUft .021 LI/ION aoooo .025 96 
RADllllilCLIOES ,0027 Li/ION 160000 I 4lO 
fOH"ALDEHYDE ,00!2 LB/ION 160000 I 510 
IWiliAWESE ,0)) LI/ION 160000 .025 llO 
IIERCUIII .000l8 LI/ION 160000 .025 J. 5 
NIClll .024 llilllil 160000 .025 96 

> fAlt .000024 ll/11111 l60000 I l,8I,_. 
CXl 4911 ELECIIUCll l PROOUCI JOH COOLIN6 rn:im AJ.CflliR,1lif ll&HI ANO Po:IER·AICtrlfiASE ClfUlftlUN UNUO.:N NIA 

mm ~ NIA 
Cll.OllllfOHN I Ll/1.J EftlllEO NIA 

----- --- ---- --- ---------. --- ---- -- ----------- -- --- --------- -- -- -------------- ---------------------- ----------- --- ---- ---------------
IIOIES, NIA · NOi AVAILABLE 

Cllllf · IHIS DAIA IS Co.tf l0£NllAL 

http:111:asa:z:.ic


ALASkA AIR roms SIUDI PA6E IS 

POINJ SOURCE EftlSSJON INVENIORI 

;Ja 
::::: ;:;: :: :: ; : ::;: a::::::::;:::,;::::=;::;:::;;:=;;;;::::::: .ii=-: 2 =::;: :: :::: z; ::11 :::::c:: z;:::::: =:::: :i::: 1: :::: ;: :: ;: : a :n: :: IZ a:: c I ca:: c11: a:•:: z::: z:;: =J; a :r:: :in: ::z; a;:;:: :u: ac a::1: =• s:: :::::s;i;:1::s: :cs ct a::st a: 11: a:::a:::i::::,n; 1 • :::nzaa:i:::, s a a::ic'saa: • :a: a:-=•• :i: ss::s ::r:11::1;:; a•== a:a -:: a:-11 'I"=:::: 11n: ;::: :a 1<1: :i: ::a :in: a :11:s:: ,s: 1 ::a: :rca:.::: saaass :r, 

ALIIVIII CONlROL EftlSSIONS 
SIC SIC OESCRJPIOR EIUSSIOH SOURCE fACJLIIY NA/IE-AREA POLLUIANJ EftJSSlllll fACIOR DATA fACIOR lBSIIEAR :a 

----------- --·- ----- -------- --- -----·-··-
4911 ELECIRIClll PROOUCIION RECIPROCAll116 OIESH (II& Al: VILLA.E ELECIIUC CO-Ol'·AftBlER CHRDftlUN .000007 U16Al 214200 I J.t ·-!II 

ftAHGAIIESE .000004 ll16AL 274200 I 1.1 
NICKEL .00014 ll!6AI. 274200 I .II :z 
PAIi ,0000014 · ll16Al 214200 I 0.31 
FIXl11ALOEHIOE ,0001 ll16Al 214200 I 21 

4911 ELECIRICl11 PIWOUCI JON RECIPROCAlllili OIESEL Eli Al: VILLAGE El£CIRIC CO·lll'·HK CHROIIIUN .000007 LBl6Al 27&.00 I l.t 
ftAH6AIIESE ,OOi/004 lll6Al 271000 I ,., 
Ntcm ,00014 LI/GAL 21h00 I 38 
PAii .0000014 Ll16Al 271000 I 0,38 
FIXl11ALDEHIOE .0001 l816AL 27lb00 I 21 

4911 ELECIRICI lY PROOUClJON R(CIPROCAIIIIG DIESEL Eli U VILLAflE ELECIRJC CO·Ol'·ELIN CHROIIIIJft .000007 U16AL 224!00 I 1,6 
NAll6AIIESE .000004 Li16Al 224!00 I 0.90 
NICKEL .00014 L816AL 224100 I 31 
PAii .0000014 Li16Al 124300 I 0.31 
FIXlllALDEHIDE .0001 LB16Al 22UOO I 22 

1911 ELECIRILl lr PROOUCIIOH REC IPROCA JIM6 0IESEL EN6 Ai VILLA6E ELECIRIC CO·Ol'-fOIIIUNA LEDGE CHRLWIIUN .000001 LB/SAL 212400 I Lt 
NA116AHESE .000004 Ll/6Al 272100 I I.I 
NICKEL ,00014 Llll6Al 272400 I 38 

>
I PAii .0000014 l816Al 212400 I 0,38 

..... FDll11ALDEHIOE .0001 L816AL 212400 I 27 
\.0 

mi ELECJRIC 11 r PkOOUCIIOM RECJPROCAIING OJESEL EH6 Ak ilLLA6E ELECTRIC CO·Ol'·6MIEll CtilOftlUN .000001 L816AI. 100900 I 3,3 
ftA116AW:SE .000001 L8/6Al 400900 I 1.t 
NICkEL .00014 L816AL 100900 I 65 
PAii .0000014 l816Al 1moo l 0.65 
FOllltAL0£HIOt .0001 LIi/SAL 4'6900 I 41 

NOIES: NIA · NOi AVAILABLE 
CONf · THIS OAIA IS CONflDENTIAL 



ALASIA AIR IOIJCS SJUOI PA6E 11 
--- - -- - -- -- --- --- " - ----

POJ~I SOURCE ENISSIOH INVENIORI 

:1 
""" = ~" ,.. - -:- - -- - ---- -- - - -- --- -" -1---- - - --- - - .: - r- - - --·- -- - -a - - - ·- -- - -- - - ;:----1:--;::1 - - --:r;,i; ·;:•-" - t - -- - - ·-----=- •-- :< --- =---:ia--:------.,- --•·· ----- ----- --=- -•,:; ------ -- --:i;- -- -r--•- - ,--- ::- -~-== ;::: _=;:::::: _; ________ :; _., ::. __ 1 __ .,_::,,. ____ ;: --•--=---"'-- :,a 

A[IJVIJY COHIRUL ENISSJOHS 
SIC SIC D[SCRIPIOR [NISSJOH SOURCE FAClll fl NA/IE-AREA POLLUIAIH mSSIOH FACTOR DAJA FACfOR LBSIIEAR :a 

. - -------------- --------------- ------------------------------------------------------------------------------------------------------- -------------
m, HECIRICJll PRODUClluH RECJPROCATIMG DIESEL ENS AK VILLA6E ELECTRIC CD-OMODOHEMS BAI CHROIIIUn •000001 ll16AL mooo I 1., ·-~, 

NAIISANESE .OD0004 Lll16AL mooo I 0,9l 
NICKEL , 00014 LllllAL lllOOO I ll :z 
PAH ,0000014 L816Al lllOOO I o." 
fllRIIALDEHIDE ,0001 Lll&AI. mooo I 23 

4911 H£CIRICJIY P<OOUCIION REC IPROCA!lllo DIESEL EMS Al VILlASE HECIRIC CO-OP-SRAillNfi CHRi.llUn . 000001 Lll&Al mooo I 1.6 
nAll6ANESE .000004 Ll/6Al ,moo I 0.93 
NICKEL .00014 Lll&Al. mooo j ll 
PAH •0000014 ll16AL 7llOOO j O,ll 
fllRIIALOEHrDE .0001 Lli16Al 2ll000 I 2l 

4111 ELECfRJCJII PRODUCT JON REClPROCAllloi DIESEL £M6 Al: VILLAH fLECTRJC CD-1»'-Hllll CROSS CHROtUun ,000007 Li16Al 252lOO J 1.8 
IIAllliANESE . 000004 L816AL 252300 I 1.0 
NICKEL .00014 L816AL ,moo I )5 
PAH •ODOOOJt L816AL 252300 I O.JS 
FDIIMLD£HIOE .ODOJ l816Al. 252300 j 25 

m1 HECIRICJII PROOUCIJOH AECJPROCAIING DIESEL EH6 A! VILLA6E ELECIRIC CO·OMAIAG Clfli.llUft .000001 l8/6AL 140900 I LI 
JWl6AIUE .000004 ltl&AL 2moo I 0,94

• NICkEL .00014 L816Al ,moo j lt 
I PAIi .0000014 lli6Al 240900 I O.l4

N 
fORMI.OEHYDE .0001 U/6Al 240900 I 240 .. 

4!ll HECIRICIII PRDOUCI !DK RECIPROCAi IMS OJEStL EN6 Al VJLlASE ELECIRIC C0-1»'-!IAICA CtflOIIIUft .000001 LliliAL saooo I l.6 
ftANiAIIESE .000004 Lll6Al 516000 I 2.1 
NICKEL .OOOJt Ll/6AI. rnooo I 72 
fAII .OOOOOJt L816Al mooo I 0.12 
fllRIIAlDEHYOE .0001 U16Al 516000 I 52 

NOTES: NIA - NOT MILASlE 
CONF - 11115 OAIA IS CO/If lliENI IAL 



ALASKA AIR rams STUOI PAii[ 20 

POINT SOURCE (ftlSSION INY£NTllRI 

:,;:., 
;; :r.:.;;:: :.: :r. a::r..;;; :.:: 1:::.;:.:::::: •"' 1 ::. :r.:. :r. :.;; :r.;.;;1:,:::. :r.::. ;:;: :i:: s 11 .is.:-:. :a:: r. :.:: 11:: =:: ::;; :r.: 1::1:::a.:r.;; 1::sa:r.a asa, :r11 s: i:: a:.::: a:: • 11:r.11:r. s; I:; 1::.c:saac:u: s:1: az:a:r.a • aa;;:.•a 1a r.a::1,.::s: •= :r.ciun: s1:aa1:aaaa:c 1:r.::r.c;;11111 a; acc:r.:s :r.sa:-:.1 :: ::::: :a:1: 11;1: :a==•=• r.s::; :sz:i:a :r.:r.1: s:ir.a::,. :.:: ::1: a:rz:s:r.1: 

ACIIYITY CONTROL EftlSSIDNS 
SIC SIC DESCRIPTOR EnTSSIOII SOURCE f AC Ill Tl HME -AIIEA POLLUTAHT EnlSSlllll FACTOR OAIA FAC IOR LBSIIEAR 

------------------------------------------------- ---------------------------------------------------------------------------------------------- ----------•-
1911 ELECIRICJII PROOUCIION RECIPROCAIIN6 DIESEL Ell6 Al illLASE EL£CTRIC CO-OMIYAI.INA Cl!ROlllun •00000) Li/GAL 2moo l 2, I ·-:a 

!ll 
NAN6ANESE .000004 L8/6AL 293500 I 1.2 
NJCm .00014 LB/GAL msoo l 41 :z 
PAii .0000011 Ll/6AL 2il500 I 0.11 
FIIIIIIALOEHII)[ .0001 LllliAI. 29l500 I 29 

m, ElECTRJCIJ) PROPUCI ION RECIPROCA111i5 DIESEL Elli Al YlllAGE EL£CIRIC CD-OMOYIJ. CHROIIIU! ,00000) LB/SAi. msoo l 1.1 
ftAH6ANESE .000004 Lli6AL msoo 1 o. 95 
NICKEL .00011 LI/GAL rnsoo I I! 
PAii .0000011 U/6Al msoo I 0.33 
FllRIIALDEHYDE .0001 Ll/6AL 2l6500 l 24 

4911 ELECTRICIIY PRODUCTION RECIPROCATIH6 OIESEL ENS M VILLAGE El[CIRIC CO-Ol'-ftlNTO CHROIIIIJIT .000001 L816AL 161200 l I.I 
ftAIIGANESE .000001 L8/6AL 161200 l 0.64 
NICKEL .00014 LI/SAi. 161200 I 2J 
PAii .0000014 ll16AL 161200 I 0.1l 
fllRIIALOEHIDE .0001 Ll/6AL 161200 I 16 

1911 ELECTRIC!ll PROOUCJION RECIPROWIUG DIESEL EN6 AK VILLI.SE ELECTRIC CO OP-KT VILLAGE CHRDnlUII •00000) LI/GAL 686800 1 1.8 
ftAll!iANESE .000001 LI/GAL 686000 1 2.) 
mm .00011 Ll/6AL 6i6BOO I 96•I PAii .0000011 Ll/6Al 606800 I 0.96 

N fllllllAlOEHIDE .0001 LBl6AL mooo I 69 ....... 

011 ELECTR1Cll r PkODUCTION RECIPROCAi INS DIESEL ENG AK YlLLMiE ELECTRIC CO-Ol'-NEW 51UIAHOK CIIIIOIIIUII .000001 Ll/6Al 201612 I 1.5 
ftAIISANESE .000001 L116AL 207612 I O.Bl 
NICKEL .00014 L816AL 2071112 I 29 
PAii .0000014 LI/GAL 201612 I 0.29 
fllfillALDEHIOE .0001 Ll/6AL 2071112 I 21 

. - .. -----------· --- ------- -· --------- ·----- -- ---- ---- ------------------ -----------------------------------------------------------------------------------
HOIES: NIA - NOi AVAILABLE 

CONF - THIS OAIA IS CONF ,mr IAL 

http:VILLI.SE


ALAS!A AIR IOIICS SIUOI PA6f 21 

rom SOUllCE [ftlSSION INYENIOIH 

:,:1 
== == = = == :i :::::::::::::::::I::::::: ::::c:c::::::::: :::,:: :::: :: :: =:::: :: ::=:::: •:: :11:: :;:; i==:: :::: :: :1:: :;:: :: :: 1::11:: :::1::r • :::.:::i::::::::1::;i: :a,:;:1::1:: """""" ~=::" :::::::::1:;;;:1 :11:: 11::: :::::: :i:1::::1::::,i:: :::::: :: :::::i :::::::::::¥:: s::::::a::z,:;:; :,::;.::::::.:: :;;:: ::: :::1:1 :11:::::::ar::::n; :.1:.::aa:1:;:;::::::1:,;:::::: :::: :::11: ::: :: :: :::: ::::: :;;:::::::::11:-::::=1: ::s::;s;;:::: r:i:::::z:1::::::;:::z:t c 

A(I l\'IIY CONIROL £ftl55l()lj5 
51( SIC OESCklPIO~ EftlSSlOH SOUkCE fA(lllll NAIIE-AREA POllUIANI EftlSSION fAt:IOR OAIA FACIOR LISI IEAA :a 

------------- ------------------- --------------------- --------- ------------------------------- ------·------ .. --------------- !II--4111 ELEWICI It rkOOUCl ION REClPROCAIINii OIESH ENG Al YlLLAliE ELECTRIC CO-Of-NOAIAK CHIIDIIIUN .00000) UIGAL m200 I l.1 
ftAN6ANESE ,000004 l816Al mwo I 1,1 :zNICkEL .oorn LB/6Al m200 I ol 
PAH ,0000014 Ll/6AL 4)6200 I UI 
fllRIIALDEHYO£ .0001 U/GAL 416200 I 44 

491 I ElfCIRICI IY PkOOUUIOM REWJiOCAl!Nli OlESH EN6 Al. VILlfioE ELECIRIC CO-Ol'-NOORVIK CHl!fi!IUft .00000) L816Al 119500 I l,6 
ftAN61lNESE .000001 lli6Al 519500 I 2.1 
NICKEL .00011 Ll/6AL m5oo I )3 
PAH ,0000014 LI/GAL 5195-00 I O.ll 
fllRIIALOEHIDE .0001 LIIGAI. 5195-00 I 52 

4911 ELEcrRJCI Jy rROOUC!ION REClPROCAms DIESEL £NS Al. VlLL/16( El(CIRIC co-i»>-NIUIO CHR!illlffl .00000) L8/6AL )91200 I 2.8 
ftAIIGAlj{S[ .000001 L8J6AL 314200 I u 
NICKEL ,00014 Ll/6AL 394200 I 55 
PAH ,0000014 Lll6AL 391200 I 0.55 
fllRltALDEHIOE ,0001 L816AL )91200 I )9 

4911 ELECIRIClh PRODUCIIOH RECIPROCAi iNS DIE5£L EH6 AK YlLLA6E EL£ClRIC CO-Ol'-NUNAl'llCHUK ClfllllllUft .00000) LB/GAL mooo I ).1 

ftAll6AIIESE .000004 ll16Al 521000 I 1.1 
~ NICKEL .00014 LB16AL 52l000 I )) 

N 
I PAH .0000014 LIJ6Al 52)000 I O. ll 

N fllRllAlO[HIOE ,0001 Lli6Al mooo I 52 .. 
1911 ELECIRIC! 1·, f•kODuCIION RECIPROCAllH6 OIESEL lH6 AK YILLA6£ ELECIRIC CO-Ol'·OLO HARllOJi Clflfi!IUft .00000) Ll16Al 2iBBOO I I.) 

ftAli6ANESE .000001 Li16AL 218800 I 1.00 
llCKEL .00014 LB/GAL 21B800 I 15 
PAH .0!)00014 Lli6AL 248800 I 0,l5 
fllRIIALD£Hi0£ .0001 Ll16Al 21B800 I 25 

.-i1rs, NIA - NOi AVAll(\Jjl[ 
CONF • THIS DATA 15 COOf JOEN!IAl 



------------------------------------------------------------------------------------------------------------------------------------

ALASKA AIR IDIICS SIUDY PA6£ 22 

fOIHI SOURCE [ftlSSION INVENIIIRY 

:,;;a 
::; ; :i: ::;; ;: ;:: ::; :: :::::::::;::::: :i::;,:::: :i: :i: =;a:r: ,.- :: :r: :a:,;:::: :i: ==--==~;===•a air a:: ::a:: :r::;,: r:: :.:r: ::::i: s:r& • s • :ssa 1:;::: •all'•• ca aa o: :111 :r ~ "'•• •••• ::aa11 a :x:s: :J.1rs:&:s•i:•••1:••••1asa: as aasa:i: :i::a:sa:i: all's= s,c s • sa .-11.saa •• aaa zs as :sasalll::&1:a:asa••::; :i: ::1 a::••: :a ::u; s:i: c::: a ::11a:i::: :s:sa •• aa a:: ••••==•s•~" s ::aaz 

ACIIVIIY COIHROL fftlSSIDNS 
SIC SJC OESCRlflOR UISSIDN SOURCE I AC Ill II NAIIE-AREA POUUIANI EftlSSION FACIOR OAIA FACIOR LBSIYEAA 

!la4911 ELECIRICl!I PRODUCI JON RECIPROCAIHla OIESH Elli Ak VILLA/if ELECTRIC CD·lll'-SELAIUk CHRDftlUft ,000007 LB/SAL m.oo I 3.8 

:a--
IIAll&AJlfSE .000004 lli6Al 539600 I 2,2 
MICKEL .00014 ll16AL 5391,00 I :1 
PAil ,0000014 Ul&Al 5391,00 I 

1•o.,. 
fl»iMlllEHIDE ,0001 ll16AL 539600 I 54 

4911 ELEClRIClll PROOUC!ION RECIPROCA!U/6 OIESEL ENS Al. VILLAS[ ,ELECTRIC CD·Of·SHAIELUk CHRDftlUft ,000007 LB16AL 14l/OO I t.O 
ftAN6AtiSE .000004 l816AL 1rnoo I 0.51 
NICkEl ,00014 LI/SAL tmoo I 20 
PAil .0000014 ll16AL l4l)OO I 0.20 
fl»IMLOEHIOE .0001 Ll/6Al IUIOO I 14 

4911 ElECIRICI I I PRODUCI ION RECIPROCAlll!u OIESH EN& Al. YILLAG( ELECIRIC CO·llP·SHISIIIIARH CHRDftlUN .000007 UIBAl 194900 j 3.5 
ffAA6AllSE .000004 Lli6AL 494900 I 2.0.,MICKEL .00014 ll16Al 414900 I 
PAil .0000014 lll&AL 491900 I 0,1,9 
fDRMLDEHIDE ,0001 l8/6Al 494900 I 49 

4911 ELECIRICIIY PROOUCllON RECIPROCAm6 DIESEL ENS Ak VILLASE ELECTRIC CO·OP~SHJllliNAk Clflllft!Uft .000001 lli&Al 392400 I 2., 
IIAll6AllSE ,0000<)4 U/6AL 392400 I 1,6 
mm .ooou U16Al 392100 I 55•I PAil .OOOO<JJ4 Ll16AL 192100 I 0.55 

N fORIIIII.DEHlllE .0001 ll16Al 392400 I 39 w .. 
m1 ELECTRIC I IY PROOUCflON RECIPROCAIING OIESEL EM6 AK YILLAl,E ElECIRlC CD·lll'-STEIIIIIS Cll!Dftlllll ,000007 U16Al 2)8600 I 2.0 

IIAN&ANESE ,0000<)4 U16Al 278600 I 1.1 

••cm ,00014 Ui&Al 218~00 I l9 
PAil .0000014 LI/SAL 2711600 I O,l9 
f ORMLOEHY DE .0001 lll&Al 2781>00 I 28 

- ------- - - -- -- -- -- -- --- ---- ---- ---- -- ----- --- -- ----- --- -- ------ - .. ---~--- ---- ---- -- -- -------------------- -------- -- ----
HOIES: NIA · NOT AVAILABLE 

CONF · IHlS OA!A IS CONFIOENIIAl 



-----------------------
ALA5iA AIR JOIICS SIUDI PA6E ll 

POINT SOURCE Eft1S51DN !NVENIORI 

:1 
-,,= == "' ='====::. """'"' == :C' """ =··- :l - • - - - -1 - - --- - • - .--.i:-- • •." - i -- - - - ·- - -- -------:I: ----:1;-ici:::s- ;a:-- - - -- ----:s- ---. • - •---- ----,: --- ----•;a:- --- • --- --: -- • --- -- =:-·==- • =--= - • =:,;,::••·=-=-:,; _:,; -- -- --•- - -=- --- • _•_•_•_• __ • -- • -- •--- _--"' _• • -- • __ -- --- • -- ---=-- :11 

AlllV Ill CONJROL Eftl55JONS 
51( 51( OlSCk!PIOk £nlSSIO~ SOURCE FACILIH NME·AREA rOLLUIAHI E"ISSJOH fACIOR DAIA fACIOR ltiSIIEAR :a...

!Ill
1111 HECIRlll Jr i'ROuUCI JON RECIPROCAllliti DIESEL ENti Al l'llli\uE ELECTRIC CO·lll'·I061At CHR0"1un .000007 LB/6AL 491100 I l.5 

nAN6AllSE .000004 Ut6AL 4moo I 2.0 :zNICKEL .00014 llt6AL 414900 I 69 
PAii .0000014 ll/SAl 494900 l 0.69 
FORIIALUEHIDE .0001 Llt6Al 494900 I 49 

1911 ELECJRICIJl PRODUCJJON REC IPROCA TIMS DIESEL EN& Al ~JLLA6E ELECTRIC CO·lll'·IOI: SOOK BAI CHl!Jlil!Un •000007 ll/6Al 272100 I 1., 
nAHGAMESE ,000004 U/6Al 272400 I l.J 
NICKEL .00014 ll/6Al 272400 J ]8 
PAIi .0000011 ll/6Al 272400 I 0. ]8 
fOOIIAlllEHIDE .0001 ll/6Al 272400 I 21 

m1 HECIRJCl!r PROOUCIION RECIPROCAi JWG DlESEL EN& Al: mu\li[ ElECIRIC CO·lll'·WALES ClflllilJUn .0000()/ ll/6AL 1moo I J.2 
nAll6~SE .000004 LI/SAL 169900 I 0.6B 
NICKEL .00014 l8/611L 1moo I 21 
PAH .0000011 llt&Al 169900 I 0.24 
FOOMlDEHIDE .0001 L8t6Al 1moo I 17 

1911 HECIRJCIJi PROOUCIION R[CJPROCAIJN6 OlfSEL EN6 ALAm EL[C LIP-JUNEAU CHRDIIJLin .000007 LI/SAL 1165000 l B.2 
IIMCoAtlSE •000001 lBt6AL 1165000 I 4,7 

;i:.- NICKEL •00014 LB/6Al 1165000 I 160 

N 
I PAIi .0000()11 l8i6AL 1165000 I J.6 

.i::-- f01111AiDEHrDE .0001 L8/6Al 1165000 I llO. 
1911 ElEClklCJlt PRODUCJION RECIPROCAi JN6 DIESEL EN6 BEJIIEL Ulll CliP-iETHEL CHRJlilJUn •00000) LB/6Al 1900000 I Jl 

nAIIGAIIE SE •000001 lit6AL 1900000 l 7.6 

NICKEL .00014 l8/6Al 1900000 I 210 

PAIi .0000014 l8i6Al 1900000 I 2,, 

FDfi!IALOEHIUE .0001 ll/6Al 1900000 I 110 

J«ll£5; NIA · NOi AVAILABLE 
CONf - THIS DATA JS CD•f JOENIIAL 



Al/,SKA AIR TOXICS sruor PA6E 24 

fOINl SOURCE EftlSSlON lNVENIORI 

:1 
==:;:::;::::::; :; ;:; :; :;;: :; ;: =::::;: :;: ;; :: ; : ;; ==::;: = = =:; =:.:: : :; =::;:::: ===:: ==;: ;::;: :; =: =: =; =:; =:;::;: =====" =:;: === =• 1: == :a: :1:"' ::1::: s :1::: s: =::;::;:: ,-:::: :: ::: : === =• :::=,a:11; =•=a•• =•r =•==;: •= =:.;: : ====;:=Ii:: &- aas •• a:11:aa ==::;:;: == :1:;: ==:; :: :aaaa:: ::i: 2;: :::i: :1:s =:i:::c:: a ,u:a =••a a••a:;::===== :az sa 1;-.:1:a ==•=• :111 

AtllVlll COIHROl ENlSSlONS 
51( 51( O[SCRJPIOR EK15510k soum FACILlll NME-AIIEA POLLUIANI Eftl5510k FACTOR DATA FACTOR LBSIYEAII :a---- ,. --- -- ---- -------- ----- ------- - --- --- - -------- ------- --- ---- ---- ---- -- ----------------- -- ---------- ---- ---- ------- ----- ---- -- -- ------

4911 ELECIR!Clfl PRODUCI ION REClPROCATl"i UIESEL [118 COPPER VALLEY E ASSN-VALOtl ,6LENNALLEN CHHOnlun .000007 L8/6AL 2500()0 I 1.8 
NAN6AlltSE .000004 L8t6Al 250000 I 1,0 
NIClEL .00014 UtGAL 2500-00 1 l5 ~I 
PAIi 
FORIIAUEHIOE 

.00000!4 

.0001 
LB/GAL 
LiiliAl. 

250000 
250000 

I 
1 

0,l5 
25 

4911 HEC!RICIII PRODUCTION R[CIPROCAlltiG DIESEL EN6 CORDOVA ELEC CO!f, INC-CORDOVA ClllllfllUK 
nllN6ANt:S£ 
NICXEL 
PAIi 
FIIRIIAI.O[HIDE 

.000007 

.000001 

.00011 

.OOOOOII 

.0001 

t8/6AJ. 
Lli6AL 
l8/6AL 
l8i6AL 
Li/GAL 

IJ50000 
1150000 
1150000 
ll50000 
ll50000 

I 
I 
1 
I 
I 

,., 
5.4 

190 
1.9 

140 

1911 ELHIRICI 11 PRODUCT ION RECIPROCAIJM6 DIESH Uti 60LL£N VALL[! E ASSN-FAIRBANKS CHlilllllUft 
KAN6A!j[S£ 
NIClEL 
PAIi 
FDRIIALDEHIOE 

,000007 
.000001 
.00011 
.0000011 
,0001 

L816AL 
U/6AL 
Lii6Al 
l8i6Al 
L8/6AL 

1715000 
1115000 
1115000 
1715000 
17150-00 

I 
I 
I 
I 
I 

12 
6.9 

210 
2. 4 

110 

•I 
N 
lJl 

4911 HECIRICITI PRODUCTION RECIPROCAIING Ol[S[L m 60LOEN VALi.El [ ASSN·IUION CHlillfllUK 
IIANGAIIESE 
mm 
PAIi 
FIIRIIIILD£HIOE 

.000007 
•000004 
.00014 
.0000014 
.0001 

Lit GAL 
L816AL 
LB/GAL 
Lli6AL 
L8/6AL 

100000 
100000 
100000 
100000 
100000 

I 
I 
I 
I 
I 

0.10 
0.40 

II 
0.14 

10 

4911 ELHIRICIII FROOUCIION RECIPROCAIINli DIESEL EN6 HAINES LIGlll • POllfR-HAINES ClllOJIIUft 
ftAll6ANE5E 
MICHL 
PAIi 
fllRIIALOEHIDE 

•000007 
.000004 
.00014 
.0000011 
,OOOJ 

LBiliAL 
L8i6AL 
LiiliAL 
LB/GAL 
U/liAL 

670000 
mooo 
670000 
670000 
670000 

I 
I 
I 
I 
1 

4.1 
2.1 

YI 
0.94 

67 

NOlES: NIA - NOi AVAILABLE 
CONf - !HIS OA!A IS [1)/jf ID[NIIAL 



---------------------
ALA51A AIR rorns SfUD! PA6E 25 

POINT SOURCE rn5510~ INVfN!DRY 

:1 
_.. .,._;;; ___ ----=--- ____ ~ ____________ -- _.. __ .____ . ____ -- _.. ________ .______ ,. ____ -••·-•-• --- .. -.. 2 _. __ ___ •••• • :;i: •• ··•••- :t- ••••••1;.,:. -:: ••• ·"'=·=-r·: ;-::i,-• -- - - - -- •·a:z.:·· --- -- • • - - -- •- - - -- - -- - --- ;;i •,:•:;i: - -- - ---- a:··--:r.·---• -••· ---- ________ • -- ---- :r, 

A[lJVlf y CONIHOL EfflSSIONS 
5IC SIC OESCklPfOR EnJSSION SOUkCE f ACll 11! NAIIE ·AREA POLLUJANI EfflSSION FACfOR OAIA fACIOR LBS/HAR :a 

4911 ELECIRlll I! PROOIJ[I ION REWRUCAIIMS DIESH EN6 HICHl'"H PUBLIC UIILll!·KEICHIKAN CttROfflUff •000001 LB/6AL mvuoo I 19 ·-~, 
nAN6AN£5E . 000004 L9l6AL 2!90000 I II 
NICrEL .oouu LB/6AL 2090000 I l80 :z 
PAH .0000014 li/6Al 2!90000 I l.B 
fORMLOEH!Of ,0001 L9i6Al 2190000 I 270 

4911 HHIRllilr PkOOUCIIUH' RECIPROCA!li,u DIESEL EN6 KDD!Hk ELECTRIC ASSHODl/\1: ISLAIID Cll<OfllUN .000007 Lii6Al 1420000 I ll 
ffAN6AN£SE •000004 l9i6Al 4420000 I 1B 
mm .00014 li/6AL 4420000 I 620 
PAH .0000D14 ll/6Al 4420000 1 6.2 
FIIRIIAlDEHIDE .0001 llililll 4420000 1 440 

4911 ElECIRlCII! PRODUCIION RECIPROCA!ING DIESEL [N6 K•TZEBUI. ELEC ASSN-kOBUI CHRllftlUN .000007 L8/6AL 11B0000 I B. l 
ftAA6AJUI. .000004 ll/6AL 11B0000 1 4.7 
NICK£l .00014 L8/6AL 1180000 I 170 
PAIi .0000014 l8i6Al 11B0000 1 1,7 
FllfiMLOEHYDE .0001 LB/6Al 11B0000 I 110 

HII ElECIHJCllr PROOIJCIIUN RHIPkOCAIIN6 OJESEl £NG NAl:NH HEC ·BRISIIX. 8A! Cll<Cf!IUN . 000001 LIi/GAL 1090000 I 7.o 
ftAA6AllSI. .000004 LB/6AL 1090000 I 1.4 
NICKEL .00014 lii6Al 1090000 1 150•I PAH .0000014 lii6AL 1090000 1 1.5 

N FIIIIIIALDEHJDE .0001 LB/6Al 1090000 I 110 

°' . 
491 I £L£(1Rl(llr PRDDUCll •M RECIPk•CAIING DJfSH lN6 Nilll£ JOlal LJflllllES·NOr>£ CHROJIIU" •000007 l&i6Al 1480000 I 10 

ftA116AHE5E .000004 l8:6Al 1480000 1 5. 9 
NICKEL .00014 l8i6AL 14B0000 I 210 
PAH .0000014 lii6AL 1480000 1 2.1 
FORMLDEH!DE .0001 U/6AI. 1480000 1 150 

---··---- --------------- -------· --- . -------------------------------------------------------------------------
NOIES: NIA · NOi AVAILA&Lf 

Cl)jjf · 1111S DAJA IS CO~flDEkflAL 



-----------------------
ALASIA AIR IOIICS SIUOr fA6E li 

POINI SOURCE EftlSSION lNVEHIOfil 

:JJ 
: : :: .:: : ; ; :: ;: :: ;: .:: ::: ==::::::::;;,;:: == =:;;;:;:::::: S:;;:::::::;;:::::::::. ::-;: :::: ,:; ;: ll;;:::;;:;;;:;::::::,:;:::: ==::;;:::;; J: S :IS::;;:::::: :I:: II •• ::::; I;;""-:: lt:: ;:;;a:;:: ::s::se 11::;:::;:;::::: S -~ :;: :::::: i::: 11:s;::s ,:;:;s :r::: ::rs::==;::: 1 ::i: I: II:::::::::; : :: .,. ==• =•=:; C:;: I: :Sas:::;:::::: SI:== llo:SC:S s s:::: == t ==;;;: ==; ~::; == S == S :S ;i ::s :SI:;==-=::;:;::;::::::::::::::: =====c :11 

ACIIVIIY CONIROL EmSJONS 
SIC SIC OESCRIPIOR EnlSSIDH SOURCE fAClll II NA/IE-AREA POLLUlANl Eft15SIOH FAClOR OAIA FAC!OR US/YEAR 

------------------------------------------- ----------------------------------------------------------------------------------------------------------------------------------------------------------------------·--------------

m1 ElErlRICI It PROOUCIION RHJPROCAIINll QIESH ENS NUSHA6AK ELEC COOP-8RISl0l BAI CHROIUUn .000007 LBl6AL 660000 I 6.0 ·-:a 
ftAN6AHESE .000004 L816AL 61(•000 1 3.4 ~
NICKEL .00014 L616Al &oOOOO I 120 :z 
PAlt .0000014 L816Al 860000 1 1.2 
FORMI.DEHYDE .0001 LBl&Al 860000 I 86 

4911 ElECIRlCI ll PROOUCTIUN RECIPROCAIIHG OIESH ENS fEllR56Uh6 NUNI ll6HI l PNR-PEl£RSBUli6 CHROIIIUn .000001 Lil&Al 10)0000 I /,2 
MNGANfSE •000004 L816Al IOlOOOO l 4.1 
NICkEl .00014 LB/GAL IOlOOOO I 140 
PAH .0000014 LI/SAL lOlOOOO l 1.4 
FORIIALOEHIOE .0001 l8/6AL 1010000 I JOO 

491 I HECIRICII! PRUOUCIION RtC IPROCAI llro DIESEL £116 NRAIIGHL ll6/II l ro.i:R-~RAN6ELL CHROIIIUft •000001 l816AL 930000 I b.S 
ftAN6AN£5£ .000001 L816AL 9)0000 I l.l 
NICm .00014 L816AL 930000 I llO 
PAIi .0000011 LB16Al 930000 I 1.3 
FIIRIIALOEHIOE .0001 L816AL 930000 I 93 

4911 ELECIRILII! fROOUUION REWROCAI ING DIESEL EH6 5KA6NA r POWER l IEL(PHDHt -5KA6NAI CHROIIIUN .000001 LB/6AL mooo I I.B 
ftAN&Ali'.5£ .000001 L816AL 252000 I 1.0 
NICm .00014 L8/6Al mooo l 35•I PAIi •0000014 l816AL 252000 I 0.35 

N FIIRIIALDIHYDE .0001 l8/6Al 252000 I 25 
'-J . 

4911 ELECIRICllr H<ODUUION !URBINE DIESEL ENS &OLDEN VALLE! E ASSHAIRBAHKS CHROIIIUN •000001 L616AL 1850000 I ll 
IIAll6ANESE •000001 L8i6Al 1650000 I I.I 
NICKEL .00011 Lli&AL 1850000 I 260 
PAIi .00-00002 L816AL 1650000 l 0.37 
FORltALDEHYDE ,OD-OU L816Al 1650000 I m 

-------------- ····------ ---- ----- ---------------------------------------------------------------------------------
NIIIES: NIA - NOi AVAILABLE 

CONF - 1111S DATA IS CONflDENlJAL 



-----------------------
ALASIA AIR IOIJCS SIUOI PASE 27 

POINI SOURCE EftlSSION INVENIORI 

:1 

SIC SIC OESCHIPJO, ENISSION SOURCE FAlillll NAIIE-lllifA 

19Jl EIE[IRICI rr f'kODUlllO!'.Olllfk S\'[S CUAl CONiUSl/0/j NUNICJfAl ur Ill IIES SIS fAIRiAlll:S 

4931 ELECIRICIII PROOUCIIONIOIHfR SVCS !URBINE DIESEL ENG NUIOWAL UllllllES SYS-fAIRBAlll:S 

495, SENERAGE SrS!lttS SLUDGE INCINfRA!IOij ANCHORAGf WATER ANO SEm AN(HORA6f 

•I 
N 
o::> 

NIIIES: NIA • NOi AVAILABLE 
CDNf - THIS DAIA IS COllflDENIIAL 

A[T!Vlfl CONTROL ENI So IONS =•:aPOLL UT AN I EN 155 I0/j f AC IDR OAIA fACIOR LBS/ l[AR 

-------- --·---- ~,
ARSENIC .028 LlilON 2JO .05 0,)2 ·-:zBERILlllJII .OOOBJ Ll!IDN 230 .05 \0.1 
CAON!lJII .ooei Li/ION 2l0 .05 <0. I 
CHRONIUN .024 LB/ION llO .05 0.28 
RAOIONUCllOES .0021 LI/ION 210 I O.il 
fllRNAlOEH10I .00l2 LlilON 2l0 I 0.14 
NAN6ANESE ,071 LB/ION 2!0 .05 0.89 
NERCUIIY .00038 LI/TON 2l0 .05 <0. I 
NICUL .024 l8/ION 230 •05 0,28 
PAIi .000024 l8110N llO I (0,J 

CHRllltlUN .000001 LB/SAL !0000 .05 <O. I 
Mi16ANESE .000001 lt16Al !0000 J o. 12 
NICKEL .00014 LB/SAL lOODO .05 0.21 
PAIi .0000002 Ll16Al lOOOO .05 <O. J 
fl»lllAlOEHIOE .OOOJS Ll/llAl lOOOO I 4.5 

ARSENIC UNKNOIIN SURVEI DATA N1A I J.I 
BERILllUft UNKNllilN SURVEY DAIA NIA J 
CADfllUII UNKNOIIN SUfiVEI DAlA NIA l 1.5 

CIIIOllll.lll UNUllilN SUlll'O DAIA NIA I 8,J 

LEAD UNKNllilll SIJil'EI DAIA NIA I 21 
"AIIGANESE IJNKl«)jjjl SijiVEI DAIA NIA 
ftlRCURI IMl:NllllN SUIIVEI DAIA N1A I J.5 
NmH UNUllilN SUfiY[I DAJA NIA l B.l 
PAii UllkNOIIN SEE IEII NIA I ll 
OIBENJOFURAN UNKNOIIN SEE 1£11 NIA l u 



-----------------------------------

ALASIA AJR IOIICS SIUOI l'A~l l8 
--- - - ---- --- --- - --- - ··- -

POINl SOURCE [NISSIUN lNV[NlORI 

:,:;a
-·---- -------------=- -=--=-- -- --------- .••••• :.:::;:.:;: •• ::::.:::::::::::::.11 •• z:::% •••••••••• - ••• • - •• - •• :::::;:===========:=::rs:::11::::::::::;::::;:;;:::;:;::::;:::2;::::::::::::"::::11-i:::-:::c;::::.::::::::::::i:.;:.::::::::::••.• :: •••••• i- ••••••••••• 11 ••••••••••••• ··-·••"'·•··••·" 

ACllVlh CONIROL En!SSIONS 
SIC SIC DESCRIPJOR EHISSIOh SOURCE FA[lll/1 NI\IIE·ARU POLLUlANl [N!SS!ON FACIOR OA!A FAC!OR liSll[AR :a 
------- ·--------- ---------- - -------- - ---- ----------------------------------------------------------------------------------------------------------------- -------------

495J WAS![ DISPOSAL NUHICIPAL INCIJlERAJ ION·IIC NOJIIH SLOPE iOROU&II-NORTH 5Lllff ARSENIC .00081 LB/JON 18566 .65 10 ·-!II 
B[RtlllllN . 000021 ll/lON 18566 ,1,5 0.25 
CADft(UII .om LB/ION 18566 .65 66 :z 
CHROnlUN .034 LB/lON 18566 .65 410 
LEAD ,ll lBilON 1B56" .65 1600 
nr.N6AN£S[ .Oil ll/lON 18566 .65 160 
NICKEL .029 LI/TON IB566 .65 350 
PAil .00012 LB/ ION 1B566 I 2.2 
fURAIIS .000003 llllOII 18566 l (0. I 
PCI .000002 ll/lOII 18566 I <O. I 
DJOIINS .0000002 liilON 111561, I <O. I 

mi NASH O!Sf'OSAL HUHICIPAL lNCIHERAllON-NC CHA~[l LAHOF llL ·JUNflill ARSENIC .00084 LmDN moo .08 1.2 
8£Rlllll#I .000021 li/lON 18200 .OB <O.I 
CADNJUII .0055 LBIION 18200 .08 8.0 
ClllOft(Un .OJI LillON moo .08 50 
LEAD .13 Lil!ON 18200 .OB 190 
NAN6AN£SE .Oil L8IION 18200 .OS 19 
HlCkEl ,029 L8/ION moo .OB 42 
PAIi ,00012 LillON lBlOO I 2.2 
flllAHS ,00000) L8/TON 18200 l ,0.1

• m .000002 L8/TON 18200 I ',0, II 
N DIOIIN5 .0000002 liilON 18200 I (0.1 ..'° 195) NAST[ DI S~OSAL MU~lWAL INCINERAJ JON-NC cm or smM11u ARSENJC .00084 LB/TON 1774 .Ob 0.24 

BERILLIIJII . 000021 LB/ION 1711 ,Ob (0.1 
CAONIUII .0055 LB/ION 4174 .Ob l.b 
ClllOJIJUft .034 WION 1174 .06 9,1 
LEAD .ll liilON 4174 .Ob ]I 

N/tll6Allf5E .Oil LI/ION 4714 ,Ob 3.1 
NICk[l .029 lB/TON 4111 ,Ob 8.3 
PAil .00012 li/lON 4171 l 0.51 
FURAHS .000003 LIii JON 4171 I (0,( 

PCB .000002 LB/ ION 1174 I ,o. I 
DIDIIN5 .0000002 liilON ll/4 I <0. l 

NOJES, NIA NOi AVAILABLE 
COHf lil!S DAJA 15 CDNf IOE/iT IAL 



--- - ----- - ---- -- -- -- - - -

--------- ------------------------------------------- -- -----------

AlAS!A AJR rums SIUDI PA6E 29 

POINT SOURCE EftlSSION INVENIORI 

;1:, 
ACT IVIII CONTROL ENISSIONS 

SIC 51( DlSLHIPJUR £ft I551 ON SOURCE fi!CILI Tr NAftE ·AREA POLLUTANI EftlS51DN FACJOR DATA f ACIOR LBSIIEAR :a...
!Ill

49SJ WA51E 015PU5Al ftUNICIPAI. JNCINlRAflON·SC CJfr Of iHIIJER-NHllfEk ARSENIC ,OOIB lBITON m ,I <0.1 
BERILLIUft .000045 LBt ION m ,I <O. I :zCAOftlUft ,012 Lil ION m .I 0.1/ 
CHRUNJUN .074 LIITON m .I 2.9 
LUO .29 Lill ON m .I II 
ftAN6illliSE .027 WION m .J I.I 
NICkEL .062 Li/TOH m .I 2.1 
PAii .OOOll l8/ION m I <D.J 
FURMS .OOOOOJ l8/ION l92 I <0. I 
PCB .000002 Li/JON m I (0. I 
DIOIINS .OOOuvOl LB/ION m J <O. I 

5171 PEfROLEUft BULt Sf AT IONS PC! ORI CLEAAIN6 CHHRON USA fNC·COlll!OVA PERCHLORDE IHYLElli I LIili USED 8000 I 8000 

5171 PETROL EUN BULJ STAT IONS 6ASOlfNE fWli'OOAf ION CIURON USA fllC·AlEUTIAN ISLANDS BENIENl 20 LI/TON THC 16 I ]20 
EIHYLENE DIBRDftlDE .om LI/ION IHC .. I (0, J 

EIHYLENE DICHLORIDE .Oil LI/TON IHC lb I O. Ii 

Si 71 PEJROLEUN BULi SIA[IONS 6A5DL m f~APORATION CJUHON USA fllC-ANCHORAllc 1£Nl[N( 20 LB/ION THC 160 I !200 
EIHILENE OliRDNJOE .0016 LltlOW THC 160 I 0.2. 
EIHILEN£ DICHLORIDE .Oil LBIION IHC 160 I 1.e 

I 
w 5171 PETROlUJ" BULi. SIATION5 6ASOWE EVAPORAI JUN CIIEVRON USA JIIC·BRISTDL BAI iEHZENE 20 LB/ION ltlC I I 180 
0 

EIHYLENE DliRlliliDE .OOli LI/TON Ill£ 9 I <0. I 
EIH!LENE DICHLORIDE .Oil Li/ION IHC 9 I <O, I 

;i:. 

5171 PEIROLEUN iULK STAIIONS 6AS0lfNE fVAPIJi,AI ION CIIEVRON uSA IIIC-Cllfil!OVA BENZENE lO Lil/ION IHC • I 80 

ElHILEHE DIBRIJIIIDE .OOI! Li/ION IHC I I <0, I 
ETHILENE DICHLORIDE .OJI LB/ION IHC I J (0.1 

lilfES: NIA - NOi AVAILABLE 
CONf · IHIS DATA 15 COHF JOEHI !Al 



------------------ - --------------- --------

ALAS<A AIR IOllCS SIUDY PA6E JO 

POINI SOURCE EntSSION INVENIORI 

:1 
- - - --• -- __ ,: ___ --------------- --- --- . ------- ------------ --- ---- ~ ----------------=--=i.--"'·"'•"·"'-•••·••---s-=---------•11: ••. ................ •-••·· --•- -----=---=---:;:.- .. ,:::::.1:11:.a:::.z •• ;ia;: •••• : •••••••••••••••• :r ••••• 11::z •••••••••• a: ••• :1 •••• ir• :11 

i ~-ACI IVIII CONIROL rnss10Ns 
SIC SIC O[SCRIP!OR EnlSSION SOURCE fACllllY NANE-AREA PDllUTARI EntS51DN FACTOR DAJA fAC!OR LBS iiEAR :a 

------------------ ------- -------- -----·------------ ·----------
51/1 PEIRDLEUH &Ult STAI IONS 6ASOllNE EVAl'OIIAI ION CHEiRON USA INC-fAIRBAHrS BENZENE 20 LB/ION THC l7 I 140 

ETHILENf OIBROHIPE .0016 LBIION IHC J) I <0. I ~:zETHILENE DICHLORIDE .011 LB/TDN THC l7 I o.o 

51 II PEI ROLE Un BULK SIA/ IONS GASOLINE EVAPORATION Cllt:VROl, USA INC-JUNEAU BENZENE 2V LB/TON me 211 I S20 
ETHYlENE DliROHIDE .0016 LB/JON IHC 26 I (0.1 
EIHILENE OlCHLDRIOE .Oil LI/ION THC 26 I 0.29 

5111 PEIRDLEUH BULt IIAI IONS SASOLIHE EVAPORAI lDN CHEVRDk USA INC-KENAI PlMINSULA 8ENlENE 20 Li/ION THC I j ,eo 
ETHILENE DliRONIDE .OOlb liilDN IHC 9 I <0. I 
EIHllENE OICHLORIDE .OIi l8/TON THC 9 I <0. I 

5171 PEif.OLE Un oUU STAI IONS GASOLINE EVAPORAI l OH CHEVROII USA INC·KETCHIKM BEN!ENE 20 Li/ION IHC 9 I 1ao 
ElHILENf DIBRONIDE .ooa LiilDN THC 9 I <0. I 
EIHILENE DICIILORJDE .Oil liilDN IHC 9 I <0. I 

5111 PUROL EUN BULK SIAI JONS GsSOLINE EVAPORA 11 OH CIIHHDH USA IHC-KDBUI- BENZENE 20 LB/ION IHC 12 I 240 
EIHILENE DURONIDE .0016 LBIIDN IHC 12 I (0. I 
EIHILEIIE DICIILDRIDE .Oil LB/ION IHC 12 I O. ll 

5171 PEI ROLlUH BUU 5 I A I !OHS GASOllHE EVAPORAI !OH CHEVRON USA IHC-rno1AK ISLAND BENlENE 20 LB/ION THC y I 180
;i.,-

EIHrLENE DI BROK IOE .OOlb li!IDN me I I \V.l 
w EIHILENE OICHLORJDE .OIi lB/ION IHC I I ((/.J 
I 

...... .. 
5171 nlkDLEUn &UU SIAIIO~S 6AS0llHE EVAPORAI ION CHEVRON USA INC·N0/1[ BENZENE 20 LB/ION IHC 22 I 140 

£1HILENE OliROttlOE .OOlb ll/TDN IHC 22 I <0.1 
EIHILOE DICHLORIDE ,Oil LB/ION IHC n I 0.24 

5171 PEIROLEUft BUU. 51AI IONS GASOL JNE E'IAPORAI JOH CHEVRON USA IHC-5KA6NAI BENZENE 20 L8/ION THC 11 l l40 
EIHILENE OliROftlOE .OOlb WION IHC JI I , O. I 
EIHILENE DJCHLDRll)E .011 LB/ION IHC II I 0. 19 

- - - - - - -- -- - -- -- -- - -- -- - --- -- - - -- - - - - - -- -- -- - - - -- - - -- -- ----- ---- -- -- ----- --- ---- ---- -- . --- ---- -- -- - - - ---- --- -- --
NDlfS: NIA - NOi AVAILABL[ 

COMf - IHIS DAIA 15 COMF ID[l<I IAL 



-----------------------
AlAS~A AJR rorns SIUDI PAH JI 

POINI 50(JRC£ ENIS510N INVENIORf 

:,;Ja 
=== ==::; ==== -= --=-=- -=-=- ---- __ :; -- . -- . -- ;. __ ---- -- -- - - --- - ' --- - -- - ---- -------- -- --- r.:i:.:i: ••• - -- - - -- - -- -- ---- - - - - - - ---------- :I; ______ :i; __ -- ---- ------&- ----• ----- -- ---- --- -- __, :;::;;: =:;.:i:;:;.11:. ;:;:; ====::: ::: ==::,: =;;:c;: ==== ::.11::; =:a::::;::::== ::::r.::;:;:; == ::r. 

I ACIIVIII CONTROL EMISSIONS 
SIC SIC D(SLHIPIUk lftiSSION IUu~Cl FACILllr NAN[·AREA POLLUIANI EMISSION fAClO~ DAIA f/\C IOR LBS/f(Ak :a·-~----------- - ----------- ------------------ ------------------- ------ ---------------·--------- - -------------·--·----------

51 ?I P[I ROLEUN BUL I SI A I lull\ bASOWE EYAPO/lAI ION CHEVRON USA IMC·UPPER ruiON BENIEME 20 LBITON lHC l I 60 
EIHIHNE DIBROIIIOE .001• LB/ ION IHC l I (0,1 
ElHYlENE DICHLORIDE .Oil li/TON lHC l I ,0.1 :z 

5111 P[I ROLEUN &UU If A11 OHS GASOLINE E'IAPllkAIION CHEVkllll USA INC·VALDEl,CHITINA,NHJITIER BEN IENE 20 LB/ION IHC bb 1 Jl00 
ElHILEHE DIBROMIDE .0016 WION IHC 66 I 0.11 
EIHYLfNE DICHLORIDE .Oil l&i ION IHC bb 1 O. ll 

5171 HlkOlEUN 0ULI SIAIIONS GASOLINE EVAPORATION r[SORO. Al ASkAH-AHCHORAu£ BENlENE 20 LB/JON IHC 141 I 4800 
ElHrLEHE DliRONIDE .om Lil ION Ill[ 241 1 O. l9 
EIHYLENE DICHlORlDE .Oil WlON lHC 211 I 2.1 

5171 PEIROLEUN iUU STAI 10115 GASOLINE EVAfORAI ION ·fBACO AUCHORi.SE BfNlEHE 20 l8JION lllC 101 I 2000 
ElHYlEkE DIBRON IDE ,00lb lit ION IHC IOI I 0.11> 
flH!lENE DICHLORIDE .Oil lB:lON IHC 101 I I.I 

5171 PEIROLEUN BUL• SIATIOl,S GA SUL IN[ [VAPORAI ION IBACO· FA IkBAI.I.S iEHIENf 20 lBilON IHC ll I 260 
ElHYLENE DIBROmE .0016 LBIION IHC ll I \0.1 
EIHYLENE DICHLORIDE .Oil WION IHC ll I 0.14 

5171 PEIROLEUN BUU SIAIIONS cA50LIN£ £','APORAI JON UNOCAL ·FAIRBili;)'.5 BENUNf 20 WION IHC HIA•I ElHnm DIBRONID£ .0016 LB/JON IOC NIA 
w EIHYLENf DICHLOR!N .Oil Li/lON IHC NIA 
N .. 

59bl REIAIL SALES MUNICIPAL INClkERAIIOMC HACOR·AWC.Ok,6f_ ARSENIC .0018 LB/JON lll6 I 2.0 
B[RYlllt.!1 .000045 LB/ION 1m I {0. J 

CADftlt.!1 .or, llilON lllb I 14 
CHRONJUN .014 lB/JON lllb I B4 
LEAD .29 LI/ION lllb I llO 
NAll6AIIESE .021 li/lDN lll6 I ll 
NICKEL .062 LB/lON ill! 1 10 

PAIi ,00012 lit ION 1Jl6 J o. 14 

FIJflAHS ,OOOOOJ LI/ION 1116 1 :o. I 

PCI .000002 LBIION 1116 I <0.1 

D!OIINS .0000002 L8/10N lllb I {0.1 

"·-------------,- ---------------------- -----------------•---------·------------···-
NllfES: NIA · NOi AVAILABLE 

CONf · !HIS OAIA IS COHflD£WIIAL 

http:AUCHORi.SE
http:i:;:;.11


-- - ----- ---- ------- ----

------------------------ ------------- ----------- -- -----------------------

ALA5iA AJR IOlJCS SIUOI PAGE l2 

POIHI SOURCE [NISSION INV[NIORI 

:,:;a 
==== ==::; =:;==.:; =;;: =:;::;: ====.: == =:: ==:: ::.: : ===:: =::: =: =:: =:;:;: ;; :: :::: z== =: ====: === =::::====a: :1 •===-= ••:=& :1: z::::; :::;; : :: ::.: : :s:1: ==:: ===• •== & =; "= == 1<-;:;;: :;::&az_.:::::::;: ::i: :s:i:::; =1 :rz ::;:: :; :a;:: :;::;;,i;; s s:: ::: : ::i::: 1::z a;:: 11:::;::;;::::: ::: : ::r.::::"" • :s :::a:-::::J ::s-11: •= :;:::: ;: :: :: z: •=;::: :: 

ACIIVIIV CONIROL UISSIONS 
SIC SIC DESCRIPTOk EnlSSIOH SOURCE fALILIIY NAIIE-AR[A PULLUIAHI UJSSIO. FACIOR OAIA FACIOR L8SI rEAR 

---····--·-···--- ------·-------------·----·-----· -------- --------

/lib Oki CLEANl~ti PCE DRI CLEAHIN6 SNON NHIIE LOI I CLNRS·ANCHO/iAli[ PERCHLOROEIHILEHE 1 LB/ti USED W,00 1 440UO ·-:a~
8002 HDSfllALS EIHILEHE OIIDE STERJLIIERS AlAS!A NA!IVE nEOICAL CEUIER-AIICHORAGE ETHYLENE OllOE 1 L81Li USED 230 I 230 :z 
80o2 HDSPIIALS £1HILENE OIIDE SIERIL l!ERS iAIHLEII NEKORIAL HOSPl!AL-JUIUU EIHIL[N[ omE 1 L81L8 USED 18) I 190 

80o2 HOSP IIALS EIHILEN£ omE SIERILIZERS BASSEi! ARNI lilSPIIIII. ·Fl MAIHIIIU6Hl EIHILENE 0110[ 1 LIili USU JJ I lJ 

8012 HOSrl JALS ETHYLENE OllDE SIERJLl!ERS CENTRAL PfijJ NSULA HOSfllAL -SOLDOIIM\ EIHILENE OUDE I lBill USEO 50 I 50 

80b2 HOSPJIALS ElHIL[NE OUDE SIERIL ll£RS FAIRBAl<KS 11£HlillAL H06('IIAL ·fAIRiANKS EIHILENE 011 DE J LI/Li USEO l0l 1 310 

8012 HOSrJIALS EJHILENE ornE SlERILIIERS HUIIAIIA IWSP 11111. -AIICHllliA6E EIHILENE OIIDE 1 LB/LB USEO 269 J 270 

8ll11 HOSPJJALS ElHILENE OllDE SlERlllZ[RS KEICHIK/111 6rnERAL HOSfl!Al -KEICHl~Ali EIHILENE OIIDE I Lilli USED IOI I JOO 

8flb2 HOSPJJALS EJHILEN[ OIIDE SIER!Ll!ERS PROVIOENC[ HOSPIJAL-ANCHORA6E EIHILENE OlfDE 1 LilLB USED m J 400 

81112 HOSP llALS ElHrl£NE Oll0£ S1£RILIZERS USAF RE61DNAL HOSPIIAL-ELNENOORF AFB ETHYLENE OIIOE I l8ilfl USED JOI I 100 

8ub1 HOSPIIALS El!trlENE OllDf SlrntlllERS VALLEI HOSPllAL-PALIIER EIHILENE DI fOf I li/LB USED 94 1 94
;i:..
I 

w Bvb2 HDSPJJALS PAl11DL06ICAL IHCIMJ:RAJIDN FA! COllttUNIJY HOSPIIAL·fAIRBANKS fiJfiANS UNKNOWN 2l1.,: 
DIOIINS UN¥HOIIN 22 
HIDROSEN CHLORIDE UllkNONN 22 
OIHERS ID iE DEIER"INED UHKNONN 22 

8111 fl[nENlARI\SECONDARY SCHOOLS DISJIUAIE OIL COnBUSllDN fAI NS BOROUSH SCHOOL 0151-fAIRiAIIKS CHRONtun , 000007 L816AL 104100 I 2.1 
FOfinALOEHIDf .ooom LB/6AL 3D4100 I to 
nAN6ANES£ ,000004 l816AL 304700 I 1.2 
NfCkEL .00014 l816AL 304100 I 4l 
PAIi I.SE-07 L8/6AL 104700 I {0.1 
RAJIIIIIIUCLJDES UljlllilljN ]04)00 

8211 HEltfNlARIISECONDARI SCHOOLS DlSllLLAlf Oil COHBUSl ION FA! N 5 BO/iOU6H SCHOOL DISl-fAIRiAIWS CHIIONIUII .00000) LB/SAL tlJOO0 1 1.1 
f!llNALOEH!D[ ,0OOOJJ L816AL 113000 I ),) 

nAN6AIU£ ,000004 L816AL mooo 1 O.b9 

NICHL ,00014 lll16AL 1))000 I 24 
PAIi !.&E-01 L816AL llJOO0 J (0.1 

RAD IONUCll DE 5 UllkNOWN 173000 

.. 

NOl[S: N:A NOi Al'AILA8lf 
CONf . IHIS OAIA rs CONflO[NI IAL 



Al.ASIA alR ID!ICS SIUOY PA6£ ll 

POINl SOURCE EftlSSJON lN\'[klORi 

-•"' -- - - "' - - --,,-- • - - -- - "' - -- • - • -- - - --.,.- -:- • - - ----- - - i: -- - --- - ·;. - - - - - - - ------;i--.:• ---- - - ·:=c:s· -- i • -- ·• - • ·.:• - ·-:---- - - - --------- ·i:::--:::. --c;i:.:- a:-.-- •• ·z · -- ·:;:-,1. -i:-- _ ·z·•----. ----. - - __ -- . --"•--• _________ . ___ .,:s.: . .;. ____ ,, .ii: •• :1. ____ •••• c.. :i: • • , •• -. :•:, 
A(IIVJll CONTROL EnJSSIOHS 

SIC SIC DESCRIPTOR Enl SS!ON SOURCE fACJLJ II NAftE-MEA ~OLLUIANT En!SSIDN fAC!OR DAlA fACJOR LBS IYEAR :a...- --- - --- .--- - - -- - -- - - -- --- --- ------- -----------------·---
8111 COLL[6[5\PHOf[5510NAl SCHOOLS COAL rnn&U5flllJj UNI !ERSJJ! Of ALASKA-f AIRBANKS ARSWC .028 LB/ION l5)00 .OJ lO 

BERllLIUn ,OOOBl l8/10N l5)00 .OJ 0.89 ~:zcAon1un .OOBl LltrON lS/00 .OJ 8.9 
CHIWnlUK .024 LB/IDN moo .OJ 26 
RADIONUCLIOES ,0021 LB/TON l5)00 l 96 
fORmOEHIDE .0012 lB/lON moo I 110 
nAN6ANESI' .017 l8t1ON moo .OJ 82 
nERCURY .00038 L8tlDN l5700 .03 0,41 
NICkEL .021 UillON moo .OJ lb 
PAIi •000021 WION moo l 0.66 

em COLLE6ES1PROilSSIOXAL SCHOOLS WASTE OIL ClillBUSI 1011 SllLOOH JAUSOH COLLE6HI llA ARSENIC .000042 LB/SAL 150000 I •• J 
CADftlllll .00001) Lli6AL 150000 J 2.5 
CtM;OIIJOft •OOOOBJ LBt6AL 150000 l 12 
LEAD .00083 LBt6Al 150000 I 120 
nAN6AHESE UHKNOWN 150000 
mm UHJNOliN 150000 
PAH LeE-07 LI/SAL 150000 l <O.l 
f()jlf1ALO(Hl0[ .0000)3 Llt6AL 150000 I 5.0 

9621 R[G\AOftlN. Uf IRANSP. fN06RAM5 COAL CO"BUS I !ON 001 llll a< RAllROAD-fAJR8AHlS ARSENIC .02e LB/ION 1050 .00 I.I•I BERILLIU/1 .00083 Li1TON 1050 .oe O.ll 
w 2,7..,.. CADftll#I .OOil L8/ION 1050 .oe 

ClflOftJUN .024 LI/ION •050 .08 ,.e 
RADIONUCllD£5 .0021 L8/ION 4050 J II 
fllfillAL°DEHID£ .om LltlON 4050 J ll 
ftAN6AHESE .on LB/ION 4050 .OB 25 
ftERCUlll .OOOlB l8/ION 4050 .oa o. 12 
NICKEL .024 LB/ION 1050 .oe ,.e 
PAIi .000024 LI/ION 4050 l ,o. J 

NOl[S; NiA - NOi AVAILABLE 
CONf - 11115 OAIA IS COMF JOfHl JAL 



ALASKA AIR IOIICS SIUOI PA6E l4 

PDINI SOURCE EftlSSJOH JNVENIORI 

:,a 
==a1 == i: =& .:; == ==;a;:;:.11 c:; ===a;= 1 =" =:: =; ==L:;:. =;.:: :: "=:: =::::" 1: ,i;; • • • :i: :ra;,:: =":. 1:; :i: ,n; :;;:;"z 11: :s s •= •=c::i,. ;:aa: =• ;i:: • :::::i::: =1 "• :11 i:cc,.a1a: •1: =ll =•: &a 1:i: I :::1: :r; •=•as i:cz.111:a::• a:::,; 1;:11: i:"::;:; •=•= 11.c :a; ::rs a:c::::":;: 1:1< =•, ::z I a 11 • :;; :i:" 1;: ":: 11::"::,.:; •== ::i: :,:n,: a1:za1<a• •:;:,; i: :1::;: •a:::••••;: as :11 

ACIIV 111 COHIROL Eftl5510HS 
SIC SIC D[SCRlf'IOR [NISSHIN SOURCE rACILI Ii HAIIE ·AliEA POLLUIANI EftJSSIOH FACIOR OAIA FACIOR LBSIIEAR 

------------· ----------------···--·-- . --·-. . --------
9cll RE61AD"1H. OF IRAHSf. PR06RMS NASIE OIL COHBIJSIIOII ALASKA DOI ·fAIRBAHl:S ARSENIC .000042 lll/6AL NIA 

:a·-!II 
CAllftlUfl .00001) LBl6Al NIA 
ClliOOIUN ,OOOOil liiGAl NIA :z 

.lfAD .ooou l816Al NIA 
ftAN6AMESE UNKHOIIN NIA 
NICKEL UNkHONN NIA 
PAIi 1.8£-07 lli6AL NIA 
fOOftALDEHIOE .0OO0Jl l816Al NIA 

9/11 NAIIONAL OHENSE AIRPORTS USAF EIELSOW AfB-FAIRBAUl(S PAH UHKHOIIH NIA 
DJOIINS IJNKNONN NIA 
FIIRIIAlOEHIDE UNkNOIIN NIA 
mm 282 LB/IOii liiC NIA 
icHlElli ll.4 llilON JHC NIA 

9111 NAI IOHAL OHENSE AIRPORIS USAF HMrnOOilf Af8-AIICHDRA6£ PAIi UIIKNl)ljN NIA 
DJOllM$ UllkNONN NIA 
fORftALDEHIDE UNl:NONN NIA 
lllENE 282 lBIION IHC NIA 
IEllENE ll.4 LB/JOH IIIC NIA 

:> m1 NA IJONIIL DEfENSE COAL CONBUSI IOH USAF CLEAR /IUS·NENAIIA ARSENIC ,028 LB/ION COHf ,05
I 
w BER!llll.111 •00-08] lBIION CONr .05 
V, .. CAOftlUII ,000] LBilON COHf .05 

ClliDIIIUft .024 LB/ION CONF .05 
RAOIONIJCL 10£S .0021 LB/ION CDHF I 
FORftAIOEH!OE .0032 lBIION COMf I 
NAH6AIIES£ ,071 LiilON CONf ,0) 

ft£RCUIO .000lB LB/ION CONf .05 
MICHL .024 lB/ION COUf .05 
PAIi .000024 Li/ION CONf 

UOIES: NIA NOi AVAILABLE 
CONJ - IHIS DAIA 15 CONflDEMI JAL 

http:a;:;:.11


------------------- -------------------------------------------

Al ASIA AIR I•llCS s TUOI PA6E 35 
---·-------------------

POINl SOURCE E"15SJON INVENTOR! 

:,:JJ 
:: :: :: :: :: :: :.= ::;:: ==a::: J::.:: ;:- •:.:::::::::::: J::::::::::: :: :: :: =:::::::::::::;::;: J::: ~ Z:: C:: ::;; :: : ,:; :: : ;; :: :: :: ==:: I ::s:::::: a::: a.II::-;:: I a:: J: i:;:: I 11:1::::: I: :t :::: :: =••:;:: J: i:::: J: =• s.•== II:: :I: ::11:1:: a::: :n;:::1::: J: J:; a:: :S; J::: 4:: S::;:: :1.1: I: ai::: == .. I: l:'I :u: == Z 11:Z:: i:; I: ,11 :;z::::; ,::s:;::: I< t::::; :< 1n::: ::.- : :; :: =;: :t:;::::;;:::;: :i: 2 z: • :,:;;:::::::::;::,:::a:: I==;: l:S;: z I 

ACI )VIII CONIROL En!SSIONS :aSIC SIC •t5CRIPIOR En1ssrnN sour,cE f A[II Ill MNHRE• POLLUIANI [ftlSSION fA(fOR OAlA FAClOR LllS/IEAR 

-----------------------------------------------------------··· ·-------------------------------------------------------- ----------------- !II--
!Ill NA] IONAL GlHNS[ COAL COijllUS 1JDN USAf ElHSIIN AfHAJR8Alll:S ARSENIC .028 Lil/ION lllOOO .01 41 

BER!LLIUN .0008) LB/TON 14l000 .OJ 1.2 :z
CAOHIIJII .0003 LB/TON 115000 .OJ 12 
CHROIIIUH .024 LB/ION 145000 .OJ 35 
RADIONutl l0£S .0027 LB/ION 14l000 I l90 
f0RftALOEH!0£ .0032 lBilDN 145000 I m 
NAll6ANES£ .017 LB/lON mooo ,01 110 
HERCUR! ,00038 l8/10N 115000 .01 0.55 
NIClEL .024 lBilON 14l000 .01 l5 
PAIi .000024 l8/IDN l4l000 l l.5 

9111 NAI JOHAL OEHNSl COAL CUMS US 11 ON US Aillll ff. NAINIIRl61ll-fAIRllANl:S ARSENIC .028 LB/JON 117100 , 14 ~o 
llERnt llM .00083 lBilON 141100 .14 17 
CAOftllJfl .OOOJ LB/lON 111100 .II 170 
CHROHIUH .024 lB/ION 141100 .!4 190 
RADIUNUCLIDES .0021 LB/ION 141100 l •uo 
fDRNALO£H1D£ .0032 LBtTON 111100 I 110 
ftAN6AJIESE ; .077 Lil/ION 141100 .II 1600 
NERCUR! .00038 lBilON 111100 .14 7,B 
NICkEL .024 LBITON 141100 .14 490 

;.. ~All .000014 LI/ION 111100 l l.5
I 

w 
0\ 9111 NA!IONAL OlfENSE FREON ORI llEANl~6 US NAVY ADAK HAVAL AIR SIAI ION-AOAk fllf()lj Ill I LB/U USED NIA.. 

9111 NA 11 OHAL DEfENSE DISIJLLAIE DJL COMSUSJION USAf SliEHIA Afi-SHENIA CllfillfllUN .000007 LBi6AL 2640000 I 18 
fll<MLO[H!OE .OOOOll LB/GAL 2610000 I Bl 
MM6AIUE ,000004 l&i6Al lblOOOO l II 
NICHL .00014 LB/SAL 2610000 I no 
fAII 1.8£-01 L8/6Al 2UOOOO I 0.48 
RADIDNUCLIDES UfjiNDWN 2610000 

N(ll[S: NIA - NOT AVAJLABtE 
CONf . lHIS DATA IS CONmm IAl 



ALASiA AIR IOIICS STUDY PAGE 3o 

PDINI SOUHC£ £NISSIDN INVENIOJIY 

:JG 
::,. :.s:: =:: :aa :c:u,:::::; ;:=.: =: .- ===:::; :i: :;: :: s::,. =:::::: :: z1:::i:1: =z 1:;:" ,n:;:: 1:":: :i: :i: == 1: :ia=•• :;a::acs ;u: c;::a1:icsa:;::: :u:: 1:::: :::;;; a:::i: ti::::: a::; z ll ::1: :;:;.:;.:aacr::.c:aa '&&: .:sca:11;:a ::a::•::::; 1;:::;11: a::i: 11::1 a za:u: :aas::a::caa ss::1: a::1:;: =•••== 11:,u: 1:::,.;:: :1: s:i::: :: ::: 1: ;:i;a::;c:: :r::a::a ;; :: :: c::ss aa =•::•• s:::; :, 

ACIIVITY CONIRDl UISSIONS 
SIC SIC DES[RIPIOR ENISSI~ SOURCE FAC Ill II HANE ·AREA POLLUIAIII EnlSSlllH FACIDR DAIA fACIOR LBSlrERR :a·-~-----·------- ----- ------ ----- -. ---------------- --------------------- ----------------------------------------- --- -· -· ------------------------------ ·--·----- ---------- --- -- ,. -- -- . -------- -------· - .. - --

911 I NAI IONAL DEFENSE DISIILLAIE OIL COllllUSIION USAf cm HENENHAII AfSPLAIINUII CHROIIIWI ,000007 LB/GAL 818000 I o.l 
rDRnALOEHrOE ,000033 lii6AL 8)001)0 l 29 :1NAH6AHESE .000004 L816AL 878000 l 3.5 
NICHL .00014 L816AL 8/0000 I 120 
PAH J.8[-0) LB16AL 818000 I 0,16 
RADIDNIJCL 10£S UIIKNDNN B/8000 

911 I HAI IONAL DHEHSE OISllLLAIE OIL CONBU~llllli US ARNI fl 6REEL£1-DELIA CHAOIIIUft ,000007 L816AL 2l80000 l 17 
rllllnALOEHIDE •OOOOll UISAL 2180000 I 19 
NAH6ANESE ,000001 LB16AL 2l80000 I 9,5 
NICKEL ,00014 l8/6AL 2380000 l m 
PAH J,8£·0/ LB16AL 2180000 I o.u 
RA»IONIJCL IDES UIIKNOIIN 2180000 

9711 NA I lONAL DEHNSE DISIILLA!E Oil COH8USl!ON US ARftr fl RICHAAOSON-A~CHORA&E CIIIOltlUft .000001 LB16AL llOOOOO I 9.1 
fllllNALDEHIDE ,OOOOll L8l6AL IJOOOOO I 43 
ftA116AHfSE .000004 l816AL 1100000 I 5,2 
NICKEL .00014 ll/6AL tJOOOOO I 180 
PAIi l.BE-0) L816AL 1300000 I 0,2l 
WIIIIIJCLIDES IJljKNOIIM l lOOOOO 

•l 9111 NAIIOHAL OEHHSE DISTILLATE OIL COf.DUSllON US ARNI fl IIAINllll6Hl·fAIRBAHl:S CHRINUUff .000007 L816AL m1000 I lb 
w flJIIIALDEHYDE .00003! L816AL 3754000 I 120 ...... 

NAll6ANESE •000001 LBt6AL !751000 I 15 
NICKEL .00014 l816AL 3754000 I 5lO 
PAH l.8£·0/ LB/GAL )751000 I o.oe 
RA» IDNUCLI 0£5 UllkNONN !751000 

NIJl[S: NIA - NOi AVAILABLE 
CONF - 11115 om IS COHf IO[Ml)AL 



-------- ---------------- ------------- --------

All,S!A AJA IDlllS SIUD! rA6E II 
-----------------·· 

fOIHT smim EHlSSlOW lNV[MIOl!I ;., 
· _. ___ - _ - _____ - - - - -- - _____ - - - - - - --:i:-- • - -- ·· ------ - -- - - - -- -- - :i:--- - - - - • ---- -- s· -- - --- -i:::ss •· · - r -- ~----- ··:i· ---- - - -- --:- --s- -- -- - - :z;•- --,•·= · --- ----- ·· · ----------: =•· -r••; -- : •• --~ -- •• -~--- .•••••• ,. •••• : •- ••••• •- •• ·""· z •• ___ ••• •• s .•• s:.s. :Ja 

ACIIVIII CDNIAIJl rnsSlONS 
SIC SIC OfSCRIPTOR E"lSSION SOURCE fAClllli NAltf·AREA POILUTAJjl ENISSIOII FACIOA DATA FACTOR LBS!IEAR :a 

rn1 NATIONAL OEFENSE DlSflLIAIE OIL CO/illUSITDII US lillVY SECURITY 6ROUP ACIIVITI-AOAk CHRD"lUN ,00000) l8t6Al meooo I 2l ·-
FDIINALDEH!OE .OOOOll Llt6Al msooo l 110 ~-
NAH6AllSE , 000004 LB/6AL meooo I u :z 
NICkEL ,OOOII ll/6Al meooo I 41,0 
PAil I.BE-07 lliliAi. meooo I 0.59 
RAO IONUCL IDE 5 UllkNOUN !258000 

!71 I NA IJOHAL Dffl NS[ DISJILLAIE Oll CDHDU,SflDII US HAVl ,11Ak lillVAL AIA STN·AOAI: ClfWftlUft ,000007 L8/6AL 1smooo l 110 
FIX!NALOEH!OE .0OOOll llt6AL 1smooo l 530 
NAH6AIIESE .000004 L8i6AL 15993000 I 44 
mm ,00014 ll/6Al 15993000 I 1100 
PAH l.BE-07 l8/6AL rsmooo I 2.9 
RAOIDJjJCLlDES lJllkl()ljN 1599!000 

!II I HA I IONAL OHEMSE DiSllllA!E OIL CO~DUS!IOH US COAS! 6UAAD·!OOIIII: CHAOIIIU" ,00000) l8/6Al mmi I 24 
FOflftALDEH!OE .OOOOll ll/6AL l484b5J I 110 
NAll6ANESE , 000001 LBl6Al lli465l l 14 
NlCHl .00014 li/6Al l484b5) I 490 
PAil l.BE-07 lBt6AL l4Blb5l I 0.6) 

RADIOl«JCL IDES UNrN()ljN 3484.5) 

9711 NAI IONAL DHENSE GASOLINE fVAPORA I JON US ARNI fl NAINWRISHHAIABAIIKS IIENlENE 20 LB/ION lHC 6 l 120 

w ETHYLENE DJBROftlDE ,0016 WION IHC 6 I <O,l 
co EIHILEUf DICHLOAlll£ . Oil LI/JON me 6 I <O, I 

•I 
.-

)5 

ETHYLENE OJBROIIIDE ,OOl6 LI/ION THC J5 I <0, I 

EIHYLEIE DICHlORlDf .OIi LI/TON IHC 15 I 0,l9 

9711 NAI IONAL CEf lNSE 6ASDl.lNt EVAPDRAI ION PEIROlfllii DIAECTOWE ·A~IJORA6E 8ENlEIIE 20 LI/JON IHC l 100 

NO![S: NIA - NOi Al'AlLABL[ 
CDNF - THIS DAIA 15 c~rnENI IAL 



ALAS/A AIR rnms STUDY PAGE 18 

POINI SOURCE EKJSSJON INVENTORY 

:,:a, 
:: =:::::: :: ===:::;::::::: =:====::=: ===:::: : : =::::::::: ==:;::::::::::::,. :n::::::::: =::::;::.: =::;: =a;a 1:c 1::;:: ;ini:a =:: :1:::1< 1:-:;:: •;; i: =:" •• = =•=••• 1 "= i:a::= 1 :i: 1:: aa;:::;::: ;::; =:: :ec: ::,i:s :u:a::1:1 ::::::: :::: :: ~ ,:: :r =:::::: :: :::: 1 ;:11:: :ia::a:;: 1 a::;:::;;;::;:::::::: :ii:;:::::::::::•::::;::== :;:11::;:;::;:;::: :a ::a::a;:::::: ":::;;: =•:: :;:z: ::::a:s:::: 

AC! IVIII CONIROL En!SSIONS 
SIC SIL OE5CRIPlOR [NJSSJON SOURCE FACJLllY NAl!E-AREA POLLUl/1111 ENISSJON fACIOR OAIA fACIOR LBS/YEAR :a,.

----- - ---------------------------- ------------------------------------------------------------------------------ ----- ·--------·- ··---· -----------· --------- ·- --- -------- !II9111 NAIIONAL OHENSE 6ASOLIH£ EVAl'OllAJIOli PETROLEUII OIRECIORAl£-NHJ IJIER BENZENE 20 LB/ION lHC 52 I 1000 
ElHILEN£ OJBRONIOE .001~ LI/ION IHC 52 I <O,l 
EIHYlENE OJCHlORIOE .011 LB/ION IHC 52 l Ml :z 

Y/11 NA I l ONAL om MS£ 6ASOllliE tVAPOl!AI ION US NAVY ADA! IIAVAI. AIR SIN-AOAI: 8ENlEN£ 20 LB/ION IHC 60 l 1200 
EIH!LEM£ OJBROIIID£ .OOlb LB/ION IHC 60 l (0.1 
EIHYLEN£ DJCHLOWIE .OJI L8/ION IHC 60 l Ub 

Y/JI MAI lONAl OHEH5£ NUNICIPAL lliCINtRAllllN-SC USAf WlG SALIIQN AFB- ARSENIC .0018 LlilOM m l 0.52 
8£fiYLLIUII .000015 ll/lON 291 l (0.1 
CADNll#I .012 lillON 291 I 3.5 
CllllllllUN .014 LB/ION 291 I 22 
LEAD .29 LI/ION 291 I 81 
ftAH6AN£5E .021 LB/ION m I 1.9 
NICKEL ·.062 LI/ION 291 I 18 
PAIi .00012 llllON m I <O. I 
FlllAHS ,00000) LBIION m I <O. I 
PCI .000002 LI/ION 291 I (0.1 
DIOllNS .0000002 LillON 291 I (0.1 

YIII NAllONAL 0UENSE MUHIClfAL IIICINERAIION-5( USAF 5/itRYA Af8-SHEftYA ARSENIC .0018 LIi/iON 1001 I 1,8
;i.,- 8£RYLLIUII .000045 l8IION 1001 I <0. lI 
vJ CADIIIUII .012 LI/ION 1001 I 12 

'° ClfiONIUN .074 UIION 1001 l 15 
LEAD .29 LIi ION 1001 I 290 
IIAll6AIIE5E .021 LI/ION 1001 I 21 
NICK£L .062 LBIION 100) I 62 
PAIi .00012 LI/ION JOvl I 0.12 
flll/111S .00000) LB/ION 1001 I <0. I 
PCI .000002 LI/ION 1001 I <0. I 
DIOIJNS .0000002 llllON 1001 I <0. l 

NOl(S: NIA - NOi AVAILABLE 
COHf IHIS OAIA IS CONf !DENI IAL 



---------- --

AlAllA AJR IOll[S sruo, PAGE 19 
-·----------------

POINI SOUfiCE ENISSION INV[NfORI ~:ia:, 
ACI 1vm COHIROl EnlSSIONS :a 

SIL SIC O[SCHIPfOfi En ISS ION SOUfi[E . fil[illli NANE-AfiEA POLlUfANl En!SSIOII FAC!Dk OAfA fAlfUR mmAR ·-
971 I NA I IONAL OEf ENSl WAS1£ Oil [OIIEUsflON US AhllY fl NAINillll611l fAIRBAHKS 

9711 NAIIDNAl· oumE WASIE Oil CllllllUSflOH US COASI 6UAliHODIAI: 

>
I NOIES: NIA - NOi AVAILABLE 
+' CONf !HIS DATA IS C()jjflOENllAL
0 

!II 
ARSENIC .000042 LB/SAL 160100 I 6.7 
CAONJllfl .000017 l8/6Al 160100 I 2.7 :z 
CHRIMIIUN .00008] Ll16AL 160100 I ll 
mo .OOOBl l8t6Al 160100 I JlO 
NAllfiANESE UNkNDIIN 160100 
NICKEL llll~NOliN UOlOO 
PAH J.SE-07 U/6AL 160100 I (0.1 
FOIIIIALDEHrOE .0OOOll LI/SAL 160100 I 5.l 

ARSENIC .000042 LI/SAL 60000 I 2.5 
CAJlftlllfl .000017 Lli6Al 60000 J 1.0 
Cli~JIJII .00008] Llt&AI. 60000 I 5.0 
LEAD •0OOBJ ll/6Al 60000 J 50 
Nlli6ANES£ LINKNOIIN 60000 
NICkEL UHl'.NO..N 60000 
PAH J.8£-07 Li/SAL 60000 I (0.1 
FOll11ALOEHIO, .OOOOll LI/SAL 60000 I 2.0 
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APPENDIX B 

EMISSION FACTOR DOCUMENTATION 
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RADIAN 
CORPORATION 

AIRPORT OPERATIONS 

' The emission factor for benzene was calculated from GARB 1982b. which 
pro~ided a species profile for jet exhaust. Benzene comprised 0.067 percent 
of the THC emissions. 

EF = (.067)(2.000 lb)/ton THC 
= 13.4 lb/ton THC 

The emission factor for xylene was also calculated from CARB 1982b. 
Xylene comprised 14.1 percent of the THC emissions. 

EF = (.141)(2.000 lb)/ton THC 
= 282 lb/ton THC 

B-2 



RADIAN 
CORPORATION 

ASPHALT CEMENT PLANTS 

1. Benzene 

The emission factor for benzene was calculated from data presented in 
EPA. 1984a and EPA. 1980: 

• voe emission factor for asphalt production is reported as O. 028 
lb/ton (U.S. EPA. 1984a, p. 8.1-7). and 

• Benzene comprises 9.5% (by weight) of the voe emissions from asphalt 
production (U.S. EPA, 1980. p. 3.05-12). 

This data yields the following emission factor: 

EF = (0.028 lb/ton) (0.095) 
= 0.0027 lb benzene/ton of asphalt 

2. PAH 

The emission factor for PAHs was taken directly from U.S. EPA 1984a. p. 
8.1-7. 

3. Formaldehyde 

The emission factor for formaldehyde was taken directly from U.S. EPA 
1984a. p. 8.1-7. 

B-3 -



RADIAN 
COR .. ORATION 

ASPHALT DISTRIBUTION AND USAGE 

1. Asphalt Cement (Hot Mix) 

According to GARB. 1982a, the application of hot mix asphalt emits 0. 8 
pounds of VOC per ton as asphalt applied. To speciate these emissions. 
speciation data for emissions from an asphalt plant were used (U.S. EPA, 
1984a, p. 8.1-7). 

Species % of Total Hydrocarbon 

Benzene 9.6 
Formaldehyde 0.5 
PAR 0.1 

This data yields the following emission factors 

Emission Factor 
Species (lb/ton) 

Benzene 0.077 
Formaldehyde o. 0040 
PAR 0.0008 

2. Cut Back Asphalt 

The emission factors for toluene and xylene were taken directly from 
Radian 1985, p.32. 

B-4 



RADIAN 
CORPORATION 

COAL COMBUSTION 

1. Inorganics 

Emission factors for inorganic emissions were developed from data 
presented by Delleny 1 1981. The following information was obtained from this 
document: 

• Average trace element composition of western coals. page 11. These 
data were originally obtained from the Coal Research Section of Penn 
State. The data are part of the Penn State coal database. Where 
individual elemental data were missing in the Penn State data base, 
data from the Illinois Geological Survey of 1975 were used. 

• Partition coefficients. or the percent of trace metals entering the 
combustor that end up in the fly ash. were taken from page A-8. 
Data is presented for 2 tangentially-fired pulverized coal boilers 
and 1 cyclonic boiler. The data from all three were averaged 
together. 

The emission factors developed from this data are presented in the following 
table. 

Uncontrolled 
Avg. Cogcentration Avg. Partition Emission Factor 

Metal (lb/10 lb coal) Coefficient% (lb/ton) 

Arsenic 15 92 0.028 
Beryllium 0.59 70 0.00083 
Cadmium 5 83 0.0083 
Chromium 15.5 77 0.024 
Manganese 55.8 69 0.077 
Mercury 0.19 99 0.00038 
Nickel 14.9 32 0.024 
Radionuclides* o. 6 + 1. 45 67 0.0027 

Sample emission factor calculation for arsenic: 

(15 lb/106 lb) (2000 lb/ton) (0.92) = 0.028 lb/ton 

* Sum of thorium and uranium. respectively. 

B-5 



RADIAN 
CORPORATION 

2. Formaldehyde 

Various emission factors for formaldehyde are presented in U.S. EPA, 
1985b. The following emission factors are given: 

ng/J 
Pulverized Coal 0.048 
Chain Grate Stoker 0.060 
Spreader Stoker 0.095 
Underfed Stoker 0.53 
Hand Stoked 0.027 

Due to the number of coal combustion sources in the inventory. it is not 
possible to use the specific individual emission factors listed above. 
Compared to the others, the EF for the underfed stoker is quite high; 
therefore, this value will be excluded. An average of the other 4 values 
yields an emission factor of 0.058 ng/J. This value can be converted to a 
mass basis by assuming coal has a heating value of 12,000 Btu per pound. 

(0.058 ng/J)(l gm/109 ng)(l lb/454 gm.)(1055 J/Btu)(12,000 Btu/ton) (2000 lb/ton) 

= 0.0032 lb/ton 

3. PAR 

An emission factor for PAR was obtained from Kelly, 1983. This document 
presents the following range of emission factors for POM: 

7 x 10-6 to 4 x 10-5 lb/ton (Controlled by ESP) 

It will be assumed, for the purposes of obtaining an emission factor, that PAH 
is equivalent to POM. Furthermore, the mid-point of this range or 2.4 x 10-5 

will be used as the emission factor. 

B-6 



--RADIAN 

DISTILLATE OIL COMBUSTION 

Emission factors for distillate oil combustion were taken directly from 
Radian 1984b. The emission factor for PAH was assumed to be equivalent to the 
emission factor for POM. 

Emission Factor 
Pollutant (lb/103 cral) 

Chromium 0.007 
Formaldehyde 0.033 
Manganese 0.004 
Nickel 0.14 
PAH 0.000175 

B-7 



RADIAN-
DRY CLEANI:r-K; 

1. Area Sources 

The emission factor for dry cleaning area sources was taken directly from 
U.S. EPA. 1984a. According to this document, 1.3 lb solvent/capita/year is 
used. Perchloroethylene (PCE) was assumed to be the only solvent used. 

2. Point Source 

Emission factors were not used for dry cleaning point sources. Actual 
emissions estimates are provided in NEDS. 

B-8 



RADIAN 
CORPORATION 

ELECTROPLATING 

1. Chromium 

Based on our analysis of the process by which metals emissions are gener
ated during electroplating and our analysis of the available data on emis
sions, we feel that emission factors expressed as the mass of metal emitted 
per ampere per hour best incorporate the available data and best predict emis
sions. In addition. such emission factors are able to explain the difference 
in emissions which have been observed between industrial (hard) and decorative 
plating operations. It appears that those differences are caused primarily by 
variations in the current density used in the two types of electroplating 
operations. 

Several studies measur,,,d uncontrolled chromium emissions and 
electroplating current simultaneously (Entropy Environmentalists. 1986; Powers 
and Forester. 1985; Daley, 1977; Diamond, 1969). Emission factors reported in 
and derived from these studies are shown in Table B-1. Although emission 
factors for both hexavalent and total chromium are shown in one case, only 
total chromium emission factors were used. 

-3'r!:j values shown in Table B-1 range from 1. 7xl0 g Cr/hr/Ampere. to 
5.0xlO g Cr/hr/Ampere. In ~ssion calculations, the av5rage of the values 
reported in the table, 3.4x10 g Cr/hr/Ampere (7.5 x 10 lb/Cr/hr/Ampere), 
was used. 

2. Nickel 

Emission factors for nickel have not been identified. However, Daley 
(1977) simultaneously measured uncontrolled nickel.emissions and current for a 
nickel striking operation. A striking operation is an electrodeposition 
operation in which a very thin film of metal is plated into a base material to 
facilitate further plating with another metal or with the same metal. ~~ 

emission factor measured by Daley for the nickel strike operation is 2.25x10 
gm Ni/hr/ampere. For lack of any available data for actual nickel plating 
operations. this factor was used to estimate emissions. 

3. Cadmium 

Uncontrolled cadmium emissions and electroplating current were simul
taneously measured by Powers and Forester (1985). and Daley_~l977). Emission 
factors reEgrted in or derived from these studies are 4.SxlO gm cd/hr/ampere 
and 5.0xlO ~ cd/hr/ampere. respectively. Since both of these factors round 
off to 5.0xlO gm cd/hr/ampere. this factor was used in the cadmium emission 
calculations. 

The emission factor reported by Daley was taken from Table 7. Derivation 
of the emission factor from the Powers and Forester data is presented below. 
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TABLE B-1. 

SUMMARY OF EMISSION FACTORS FOR CHROME PLATING 

Number 
Type of of Data Emission Fact~r 

Reference Plating Points EF (g/hr/A) 

-3 -3Entropy Envrionmentalists, 1986 Hard 3 1.7x10 - 3.4x10 (Crt) 

8.0xlO-4 - 1.7x10-3 (Cr+6) 

-3 -3Powers and Forester. 1985 Hard 3 2. lxlO - 5.0xlO (Crt) 

-3Daley, 1977 Hard 33 5.0xlO (Crt) 

grams per hour Rer ampere of current 

B-10 



RADIAN 
CORPORATION 

Powers and Forester (1985) present data that can be used to calculate an 
emission factor for cadmium plating in terms of mg cd/hr/ampere. The emission 
factor will be calculated based on data presented in the report for Line A. 
Line A contained several heavy metal plating operations including a silver 
strip. zinc plate. brass plate, and cadmium plate. Apparently. the combined 
emissions from Line A were determined. However. cadmium emissions will only 
result from the cadmium plating operation since this is the only operation in 
which cadmium is present in the plating bath (see Table 1. Page 6. for both 
compositions). Therefore. the cadmium rate from the line was used to calcu
late a cadmium emission factor for cadmium plating. 

The following data were reported: 

CD 
Total 

Current Air Amount of Volume of 
in Cadmium Flow Rate Cadmium Collected Air 

Test Plate Tank From Li:1B A in Sampling System Samiled 
Run {1 (Amps) a (SCFM) (mg) C (M°") C 

1 240 7,665 0.0015 2.057 
2 300 7,681 0.0013 2.053 
3 300 7,390 0.0034 1. 981 

0 ® 
Cadmium 

Cadmium Cadmium Emission 
Test 
Run fF 

Concent3adion 
(mg/IIi) 

Emission Rate 
(lb/hr) e 

Factor .c 

(lb/amp-hr)-'-

1 
2 
3 

0.00073 
0.00063 
0.0017 

0.000021 
0.000018 
0.000047 

-88.8xl0_
86.0xl0_7

1. 6xl0 

AVG= 
= 

l.Oxl0-7 lb/amp-hr 
0.045 mg/amp-hr 

a 
b 
C 

d 
e 

f 

Data from Table 5. Page 10 
Data from Table 8. Page 24 
Data from Table 17. Page 36 
Cadmium concentration =W/W. 
Cadmium emission rate= ""Q)x--c£)x 

Cadmium emission factor =@!G) 

3 
m 

35.315 £t3 
X 1 lb 

453600 mg 
x 60 min 

hr 
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ETHYLENE OXIDE STERILIZERS 

In most hospitals. ethylene oxide (EtO) is removed from the sterilization 
chamber by a water sealed pump. The pump emits some EtO directly to the air; 
the remaining EtO is sent into the sewage system in solution. However. the 
slow reaction rate of EtO in water under near-neutral pH conditions. combined 
with its highly volatility, causes most of the dissolved EtO to volatilize 
from the water. For this reason. we have assumed a unit "emission factor" -
the entire amount of EtO used is assumed to be emitted. 
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GASOLINE EVAPORATION 

1. Benzene 

The emission factor for benzene was calculated from data and information 
obtained from CARB. 1984. See pages I-2 and F-3. The following information 
was used: 

• The emission's from gasoline marketing consist of 1.0 weight 
percent benzene: and 

• For gasoline evaporation, a ton of TOG equals a ton of THC. 

This information yields the following emission factor: 

EF = (1 lb benzene/100 lb THC)(2000 lb/1 ton)(l ton THC/1 ton TOG) 

= 20 lb benzene/ton TOG 

2. Ethylene Dibromide 

The following information is available to calculate on ethylene dibromide 
(EDB) emission factor: 

EDB emission factor for leaded gasoline is 2.1 x 10-S lb/lb THC• 
(CARB. 1984; page F-3.) 

41.2% of the estimated THC emissions from gasoline.evaporation• 
are from leaded gasoline. 

In 1984. ·the allowable lead content of gasoline was 1. 1 gram/ gal. 
Effective January. 1986. the allowable lead content of gasoline was 
reduced to 0.1 gm/gal. A corresponding decrease in EDB content will 
also be seen. 'This information yields the following emission 
factor: 

EF = (2.1 x 10-S lb EDB/lb THC) (2000 lb/ton) (0.412) (0.1) 
TCIT 

= 0.0016 lb lIDB/ton THC 

3. Ethylene Dichloride 

The emission factor for ethylene dichloride (EDC) was developed using the 
emission factor for EDB calculated above and the information and data 
presented by KVB Inc.. 1980. See pages 3-99. and 3-100. The following 
information is given: 
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• The weight ratio for EDB to EDC is 0.294:0.304. 

• The vapor pressure of EDC at 77°F is 77 Torr, while the vapor 
pressure of EDB at this same temperature is 12 Torr. 

Correcting for the relative volatilities and using the given weight ratio 
yields the following emission factor: 

EF = (0.0016 lb EDB/ton TOG)(0.304 lb EDC/0.294 lb EDB) (77 torr/12 torr) 

= 0.011 lb EDC/ton TOG) 
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MOBILE SOURCES 

1. Gasoline Combustion 

An emission factor for gasoline combustion can be developed by combining 
the total hydrocarbon emission factor with hydrocarbon speciation data. Total 
hydrocarbon emissions from gasoline engines. 2.5 gm/mile. was taken directly 
from Radian. 1984. Speciation data (as weight %) for car exhaust is shown 
below: 

EPA, 1980 
Comoound SAI. 1982 1 2 3 Average

t 

Benzene ND 1.0 3.9 1.8 2.2 
Formaldehyde ND 6.9 4.7 ND 5.8 
Toluene 12 9.6 12 9.1 10.6 
Xylene 3.4 3.0 3.6 0.8 2.7 

These data yield the following emission factors: 

Benzene= (2.5 g/mile)(l lb/454 g) (0.022) = 1.2 X 10-4 lb/mile 

Formaldehyde = (2.5 g/mile) (1 lb/454 g) (0.058) = 3.2 x 10-4 lb/mile 

4Toluene= (2.5 g/mile)(l lb/454 g)(0.106) = 5.8 x 10- lb/mile 

4Xylene= (2.5 g/mile)(l lb/454 g) (0.027) = 1.5 x 10 lb/mile 

2. Diesel Combustion 

The same methodology as was used for gasoline consumption was used for 
diesel consumption. Total hydrocarbon emissions from a diesel vehicle were 
estimated to be 3.85 g/mile (U.S. EPA. 1984a). Speciation data (as weight%) 
for diesel exhaust is show below: 

Hyrdocarbon Composition of Vehicle Exhaust 
(Percent by Weight) 

Compound Weight 

Benzene L9 
Formaldehyde 12.2 
Toluene 1.8 
Xylene 0.3 

These data were obtained from U.S. EPA. 1984a; and U.S. EPA, 1980. These data 
yield the following emission factors: 
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Benzene= (3.85 g/mile)(l lb/454 g)(0.019) = 1.6 x 10-4 lb/mile 

Formaldehyde= (3.85 g/mile)(l lb/454 g){0.122) = 1.0 x 10-3 lb/mile 

Toluene= (3.85 g/mile)(l lb/454 g) (0.018) = 1.5 x 10-4 lb/mile 

Xylene= (3.85 g/mile)(l lb/454 g) (0.003) = 2.5 x 10-S lb/mile 
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MUNICIPAL SOLID WASTE INCINERATION 

Based on Radian's experience with waste to energy facilities it is our 
judgement that the emission factors developed for the Irwindale Resource 
Recovery facility are the most comprehensive set of emission factors avail
able (see California Energy Commission Docket 84-AFC-5). 

1. Metals 

The Irwindale emission factors are actually a compilation of emission 
factors from several modem MSW incinerators with high efficiency air 
pollution control devices. However, the types of controls and corresponding 
efficiencies for these facilities is unknown. Consequently. the best use of 
the Irwindale data is to use this data to speciate particulate matter from a 
MSW incinerator. Speciation data compiled for the Irwindale project for 
selected metals are presented below: 

Reported emission factor* Fraction of Particulate Matter 
Parameter (ug/MJ) (Wt %) 

Arsenic 0.94 0.012 
Beryllium 0.023 0.0003 
Cadmium 6.20 0.079 
Chromium 38.5 0.49 
Lead 149 1.9 
Manganese 14.1 0.18 
Mercury 107 
Nickel 32.2 0.41 

* Controlled emission factors; degree of control is unknown. 

Particulate matter emission factors for municipal waste incineration were 
obtained from the following document: 

State of California Air Resources Board Technical Support Division. 
Instructions for the Emissi9n Data System Review and Update Report. 
Apoendix III. Source Classification Codes and EPA/AP-42 Emission 
Factors. Revised. March 1985. 

PM Emission Rate 
sec Incinerator Design (lbs/ton burned) 

5-02-001-01 Mul ti?le Chamber 7.0 
-02 Single Chamber 15.0 
-03 Controlled Air 1.4 
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With PM emission factors. air toxic emission factors can be calculated as 
shown below. Where the incinerator design is unknown. we will use the single 
chamber emission factors in order to develop worst-case emission factors. 

Multiple Chamber Single Chamber Controlled Air 
Parameter (lb/ton) (lb/ton) (lb/ton) 

Arsenic 0.84 X 10-3 1.8 X 10-3 0.168 X 10-3 

Beryllium 0.021 :x: 10-3 0.045 X 10-3 0.004 X 10-3 

Cadmium 5.5 X 10-3 0.012 1.1 X 10-3 

Chromium 0.034 0.074 6.8 X 10-3 

Lead 0.13 0.29 0.027 

Manganese 0.013 0.027 2.Sx 10-3 

Nickel 0.029 0.062 5.7 X 10-3 

Example Calculation: 

Uncontr-0lled Arsenic emissions from a Multiple Chamber Incinerator 

= (0.012 lb As/100 lb PM)(7 lb PM/ton MSW)= 0.84 x 10-3 lb As/ton MSW 

2. Organics 

Emissions data for various organic constituents are also presented in the 
Irwindale data. For these parameters. however. speciation data are not 
provided. only emission factors expressed as ug/MJ. These emission factors 
will be converted to a mass basis by assuming MSW has a heating value of 5 0 000 
Btu/lb. 

Irwindale Emission Converted Emissio~ 
Factors Factors 

Parameter (ug/MJ) (lb/ton) 

PAHs 5.02 0.12 X 10-3 

PCBs 0.10 0.002 X 10-3 

PCDDs 0.068 0.0002 X 10-3 

PCDFs 0.15 0.003 X 10-3 
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Sample Calculation for PAHs: 

(5.02 ug/106J)(1055 J/Btu)(5000 Btu/lb)(lgm/106ug)(l lb/454gm)(2000 lb/ton) 

= (5.02 ug/10°J)(23.2) 

= 0.12 x 10-3 lb/ton 
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OIL REFINERY FUGITIVES 

Oil refinery fugitives consist of emissions from leaking, valves. 
flanges. pumps. etc. In a study for EPA. Radian performed a detailed analysis 
for the composition of oil refinery fugitives. This study concluded that for 
a model refinery, fugitive emissions consisted of 0.72 percent benzene and 3.1 
percent xylene. The model refinery was a large integrated refinery with 
cracking, reforming, and aromatics extraction operations. These estimates 
were made using the following procedures (Radian, 1980): 

The composition of various process streams were analyzed. The• 
results of these analyses are shown in Table 1. 

• The emissions from each process unit were allocated to various 
process streams in order to estimate the composition of emissions 
from that process unit. An example of this calculation is shown in 
Table 2 for a fluid catalytic cracking unit. 

The emissions from all process units in a model refinery were• 
aggregated to estimate the overall composition of refinery 
fugitives. The results of this calculation are shown in Table 3. 

In order• to apply these emission factors for benzene and xylene to 
refinerj.es in Alaska, we must account for the fact that none of the Alaska 
refinereis have aromatics extraction. We must also account for the fact that 
the refineries in Alaska do not have process units that produce streams with 
relatively high benzene and xylene concentrations. such as cracking and 
reforming. 

Radian has reviewed the existing literature and found a wide variety of 
benzene emission factors for refinery fugitives from approximately 0.01 to 1.0 
percent. Given the large amount of uncertainty that exists •. Radian has 
selected the following conservative approach that should result in an 
overestimation of emissions. 

For refineries that have cracking or reforming operations. we• 
assumed emissi~n factos that are 50 percent of Radian's results. 

Benzene 0.36 percent = 7.2 lb benzene/ton THC 

Xylene 1.55 percent = 31.0 lb xylene/ton THC 

Toluene 1.05 percent = 21.0 lb toluene/ton THC 
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• For refineries without cracking or reforming operations. we assumed 
emission factos that are one order of magnitude below the emission 
factors listed directly above. 

Benzene 0.036 percent= 0.72 lb benzene/ton THC 

Xylene 0.155 percent= 3.1 lb'xylene/ton THC 

Toluene 0.105 percent= 2.1 lb toluene/ton THC 

The determination of whether refineries have cracking or reforming 
operations was made using the 1986 issue of the Oil and Gas Journal's Annual 
Refining Survey. If refineries were not included in the survey it was assumed 
that they did not have cracking or reforming operations. 

It should be noted that the selection of emission factors that are 50 
percent of Radian's results for refineries with cracking or reforming 
operations (but without aromatics production) and the selection of emission 
factors that are an order of magnitude lower for refineries without cracking 
or reforming operations is subjective. However. these decisions represent a 
best engineering judgement based on an evaluation of the stream composition 
data presented in Table 1. 
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TABLE 1. SUMMARY OF STREAM QUALITY DATA (PPHWf 
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TABLE 2. FLUID CATALYTIC CRACKING - FUGITIVE EMISSION CHARACTERIZATION 
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TAllU; 3. SUHHAHY OF HYDROCARBON SPECIES EMISSIONS FROH :,;1FUCJTlVR SOURCES 

~....:..;::;;t~ ·- -- == =- ----:::::-=-:1r:777 :aSoucce 
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I 
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II:====--· =-=-= -=x:··~~= 

* Fugitive emissions from valves, pumps, compressors, flanges, drains, aud cooling towers. 

** Components marked wJ th 0 i" are .indicated pi:-esent, but no quantifiable concenLratlon data 
were available. 
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PETROLEUM MARKETING 

1. The emission factor for benzene was calculated from data in SAI, 1982; 
Radian, 1985; and CARB. 1984. 

• Total hydrocarbon emissions from petroleum marketing are estimated 
to be 0.00474 lb/lb gasoline (SAI. 1982). 

• Gasoline density is approximately 7.0 lb/gallon (Radian, 1985). 

• The emissions from gasoline marketing consist of 1.0 weight percent 
benzene (GARB, 1984). 

This yields the following emission factor: 

EF (Benzene)= (0.000474 lb/lb gasoline) (7 lb/gal) (.01) 

= 3.32 x 10-4 lb/gal gasoline 

2. The emission factor for EDB was calculated from data in SAI, 1982; 
Radian, 1985; and CARB. 1984. 

• Total hydrocarbon emissions from petroleum marketing are estimated 
to be 0.00474 lb/lb gasoline (SAI, 1982). 

• Gasoline density is approximately 7.0 lb/gallon (Radian. 1985). 

-4• The emission from gasoline marketing consits of 8.7 x 10 weight 
percent EDB (CARB, 1984). 

• 41.2% of the estimated THC emissions are from leaded gasoline. 

• Allowable lead content for gasoline decreased from 1.1 g/gal to 0.1 
g/gal. 

This yields the following emission factor: 

-6EF (EDB) = (0.00474 !§/lb gasoline) (7 lb/gal) (8.7 x 10 ) (.412) (0.1/1.1) 
= 1.08 :x: 10 

3. The emission factor for toluene was calculated from data in SAI. 1982; 
Radian, 1985; and SAI. 1984. 

• Total hydrocarbon emissions from petroleum marketing are estimated 
~o be 0.00474 lb/lb gasoline (SAI. 1982). 

• Gasoline density is approximately 7.0 lb/gallon (Radian. 1984). 

• The emissions from gasoline marketing consist of 0.66 weight percent 
toluene (SAI, 1984). 
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This data yields the following emission factor: 

EF (Toluene)= (0.00474 lb/lb gasoline)(7 lb/gal)(.0066) 

-4 = 2.19 x 10 lb/gal gasoline 

EF (Benzene)= (0.000474 lb/lb gasoline)(7 lb/gal)(.01) 

= 3.32 x 10-4 lg/gal gaoline 

EF (EDB) = (0,99474 lb/lb gasoline)(7 lb/gal)(8.7 x 10-6 ) 

-7 = 2.89 x 10 lg/gal gasoline 

4. The emission.factor for xylene was calculated from data in SAI, 1982; 
Radian, 1984; and SAI, 1984. 

• Total hydrocarbon emissions from petroleum marketing are estimated 
to be 0.00474 lb/lb gasoline (SAI, 1982). 

• Gasoline density is approximately 7.0 lb/gallon (Radian, 1985). 

• The emissions from gasoline marketing consist of 0.20 weight percent 
xylene (SAI, 1984). 

This data yields the following emission factor: 

EF (Xylene)= (0.00474 lb/lb gasoline} (7 lb/gal) (.0020) 

= 6.64 x 10-5 lb/gal gasoline 

5. The emission factor for EDC was calculated from data in SAI. 1982, 
Radian, 1984, and KVB, 1980. 

• The emissions from gasoline marketing consist of 5.7 x 10-3 weight 
percent EDC (KVB, 1980). 

• 41.2 % of the estimated THC emissions are from leaded gasoline. 

~ Allowable lead content for gasoline was decreased from 1.1 g/gal to 
0.1 g/gal. 

This data yields the following emission factor: 

EF (EDC) = (0.00474 lb/lb gasoline)(? lb gal) (5.4 x 10-S) (.412)(0.1/1.1) 

= 7.15 x 10-8 lb/gal gasoline 
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PORTLAND CEMENT MANUFACTURING 

The emission factors for a wet cement grinder are shown below. 

1. Chromium 

The emission factor for chromium was taken directly from EPA. 1984c. See 
page 167. 

2. Nickel 

The emission factor for nickel was taken from a finishing grinding mill 
after an air separator (EPA. 1984d. See page 128). A fabric filter was used 
to control emissions. A removal efficiency of 99.8% was used to calculate the 
uncontrolled EF: 

EF = (0.004 lb/100 ton)/0.002 

= 0.002 lb/ton of product 
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PULP AND PAPER MILLS 

The emission factor for chloroform emissions from pulp and paper mills 
was taken from Anderson (1982). Anderson reported several emission factors, 
based upon product type. Since both mills identified in Alaska produce 
dissolving sulfite pulp. emission factors for that product were used. Two 
emission factors were presented by-Anderson. 

o. 069 kg cc1, per 106gm product, emitted during wastewater• 
treatment. and 

4 

0.0035 kg CC1 per 10
6

gm product, emitted after wastewater• 4treatment. 

To account £gr total chloroform emissions, the sum of these factors, 0.073 kg 
CC1 per 10 gm product (0.146 pound per ton}. was used. In these emission

4factors. the product weight is expressed in terms of air dried product. with a 
10 percent moisture content. 
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RECIPROCATING DIESEL ENGINES AND DIESEL GAS TURBINES 

In the Alaska air toxic emission inventory. emission source codes have 
been established for the following oil combustion sources: 

• residual oil (ROC). 
• distillate oil (DOC). 
• diesel gas turbines (TRB). and 
• diesel reciprocating engines (RCP). 

Residual and distillate oil are used to fire various boilers in the state. 
Emission factors for these sources will be taken from the Radian Virginia/San 
Joaquin emissions inventory. In these two inventories. it was assumed that 
residual and distillate oil combustion have similar emission factors. 
Emission factors for diesel engines are presented below. 

1. M,':tals 

For the canbustion of diesel. the same metals emission factors developed 
for ROC and DOC will be used. This transfer of data is based on the fact that 
diesel is analogous to distillate oil. Furthermore. it is reasonable to assume 
that the metals emissions will be independent of the method of combustion. 
That is. all trace metals present in the· feed will be entrained in the flue 
gas exiting the combustion unit. 

2. PAH 

Based on information presented in AP-42. there appears to be significant 
difference in the amount of VOC and PM emitted by TRB and ReP sources. This 
indicates there should also be a difference in PAH and formaldehyde emissions. 
The voe emission factors for TRB and ReP are shown below: 

voe PM 
TRB 4. 77 5.00 lbs/1,000 gals burned 
ReP 32.10 33.50 lbs/1.000 gals burned 

These emission factors suggest that RCP sources will emit greater amounts of 
PAH than TRB sources. 

PAH emission data for diesel engines were obtained from Westerholm. 1986, 
p. 78. Emissions data are presented for two fuels burned by a 4 stroke diesel 
engine with no emissions trap. A total of nine data points are available. 
The average of the reported total hydrocarbon emission factor is 3. 4 g/km. 
The average PAR emission factor is 145 mg/km. We will assume that the ReP 
engines in Alaska are also 4 stroke engines. 
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With this information. the fraction of PAH to HC emissions can be 
calculated: 

(145 mg PAH/Km)/(3.4 gm HC/Km) = 4.26 mg PAH/gxn HC 

{42.6 mg PAH/gm HC)(l gm/106 mg)= 4.26 x 10-5 

A PAH emission factor for TRB and RCP can be calculated as follows: 

(4.77 lb/1000 gals)(4.26 xl0-5) = 0.203 lb/106 gals 

(3.210 lb/1000 gals)(4.26 xl0-5
) = 1.37 lb/106 gals 

The accuracy of these emission factors is highly uncertain. The PAH 
emission factors for oil combustion are presented below for comparison: 

ROC = 0.175 lb/106 gals 

DOC= 0.175 lb/106 gals 

TRB = 0.203 lb/106 gals 

RCP = 1.37 lb/10 6 gals 

The resulting emission factors are in pretty good agreement. Although the 
accuracy is somewhat uncertain. these factors will account for the expected 
differences in PAH emissions and allow for better risk ranking of sources. 

3. Formaldehyde 

An emission factor for formaldehyde was developed from data taken from 
the following document: 

U.S. EPA. Emission Characterization of Heavy-Duty Diesel and Gasoline 
Engines and Vehicles. EPA 460/3-85-001. p. 20. 

The following emission factors are presented for a 4 stroke engine: 

mg/kw-hr 
Total HC _ 603 
Formaldehyde 19.44 

Using these values. the ratio of total HC to formaldehyde is: 

19.44 = 0.00322 
603 
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This ratio yields the following formaldehyde emission factors: 

(4.77 lbs VOC/1000 gals) (0.0322) = 0.15 lb/103 gals 

(32.10 lbs VOC/1000 gals) (0.0322) = 1.0 lb/103 gals 

Again. the accuracy of these emission factors is highly uncertain. The 
formaldehyde emission factors for oil combustion are presented below for 
comparison: 

ROC =0.033 lb/103 gal 

DOC 0.033= lb/103 gal 

TRB =0.15 lb/103 gal 

RCP 1.0 lb/103 gal= 
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RESIDUAL OIL COMBUSTION 

Emission factors for residual oil combustion were taken directly from 
Radian, 1984c. These emission factors are presented under distillate oil 
combustion. 
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RESIDENTIAL WOOD COMBUSTION 

1. Acetaldehyde 

Aldehyde emissions from wood-burning stoves have been reported by 
DeAngelis et al.. (1980) and Alfheim and Ramdahl (1984). DeAngelis et al. 
reported an acetaldehyde emission factor of 0.1 g/kg for both baffled and 
nonbaffled stoves. Alfheim and Ramdahl reported emissions of O. 016 g/kg 
during normal high-temperature burning in an airtight stove. and O. 78 g/kg 
under starved combustion conditions, which often occur during the night. The 
value reported by DeAngelis et al. (0.1 g/kg; or 0.2 lb/ton) was used in this 
inventory. 

Acetaldehyde emissions from fireplaces have been measured by Lipari et 
al. (1984). In an extensive study of aldehyde emissions under varying fuel 
and combustion conditions, they observed emissions which ranged from 0.08 to 
0.20 g/kg, with an average value of 0.117 g/kg (0.234 lb/ton). We have used 
the average value in calculations of fireplace emissions of acetaldhyde. 

2. Benzene 

Alfheim and Ramdahl (1984) reported emissions of 0.017 g/kg (0.034 
lb/ton) from an airtight stove during normal operation, and 1.3 g/kg (2.6 
lb/ton) during starved combustion conditions. The emission factor for normal 
conditions was used in this inventory. 

3. Cresols 

Average values of 0.24 g/kg (0.48 lb/ton) and 0.054 g/kg (0.108 lb/ton) 
were reported by DeAngelis et al •• (1980) for cresol emissions from stoves and 
fireplaces, respectively. 

4. Dioxins 

The concentration of total chlorinated dioxins in fly ash of wood stoves 
in the western United States has been reported_ by Radian (1983). Dioxin 
concentrations ranging from 4.374 to 10. 737 ppb were observed. For the 
purpose of emission estimation, it was assumed that the dioxin fraction in 
emitted particulates.is equal to that in fly ash, and that the average fly ash 
dioxin concentration is 7.6 ppb. An average emission factor for particulates 
of 9.2 g/kg was taken from Butcher and Sorenson (1979). - (It should be noted 
that a wide range of particulate emission factors have been reported by 
various investigators.) By combining the dioxin fraction with the particulate 
emiss~on factor, a dioxin emission factor for wood stoves of 69.92 ng/kg (1.40 
x 10-, lb/ton) was derived. 
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5. Formaldehyde 

DeAngelis et al. (1980) reported an emission factor of 0. 2 g/kg (0. 4 
lb/ton) for stoves. Alfheim and Ramdahl (1984) reported emissions of 0.05 
g/kg during normal high-temperature burning. and 0. 99 g/kg during starved 
combustion conditions. The values reported by DeAngelis et al •• were used to 
estimate emissions. 

Formaldehyde emissions from fireplaces were reported by Lipari et al. 
(1984). Reported values range from 0.09 to 0.71 g/kg. with an average of 0.37 
g/kg (0.74 lb/ton). For emission calculations. the average value was used. 

6. Metals 

Emission factors for metals were reported by DeAngelis et al. (1980) for 
arsenic. cadmium. <:_~omium. man~1nese. mercury an<i_ nickel. RepoE3ed values

5ranged from 3.6x10 to 1.7xl0 g/kg (7.2 x 10 to 3.4 x 10 lb/ton). 
These values were judged to be insignificant; emission estimates for metals 
were not developed. 

7. Phenol 

Average values of 0.16 and 0.023 were reported by DeAngelis et al. (1980) 
for residential wood stoves and fireplaces. respectively. In a more recent 
test of several wood stoves for emissions of phenol and POM. Cattone et al. 
(1985) reported phenol emission factor for fireplaces of 0. 050 to 1.10 g/kg. 
with an average value of 0.302 g/kg. 

In calculations of emission estimates. the average value of Cattone et 
al. (0.302 g/kg; or 0.604 lb/ton) was used for wood stoves. and the value of 
0.023 g/kg {0.046 lb/ton). from DeAngelis et al •• was used for fireplaces. 

8. POM 

POM emissions form wood stoves and fireplaces have been reported by 
several investigators (National Research Council. 1983: Peters et al.. 1981; 
Peters. 1982; DeAngelis et al.. 1980; Hall and DeAngelis. 1980; Hartman and 
Rives. 1985; Snowden. et al.. 1975; Lae. et al.. 1983; Knight. et al.. 1983). 
Total POM emissions _(particulate and gaseous) from wood stoves were reported 
to range from 0.096 to 451.2 mg/kg. However. it appears that the test methods 
used to measure the lowest reported emissions _may not have effectively mea
sured gaseous POM emissions. If that data set is excluded, the range of 
reported values is 8.0 to 451.2 mg/kg. with an average value of 211.6 mg/kg 
(0.423 lb/ton). The average value was used in calculating emission estimates. 

The investigators listed above reported that the total POM emissions from 
residential fireplaces range from 24.9 to 36.5 mg/kg. with an average value of 
32.5 mg/kg (0.065 lb/ton). The average value was used in further 
calculations. 
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SEWAGE SLUDGE INCINERATION 

1. Metals 

Metals emissions will be estimated through material balances based on 
information received in questionnaires. 

2. PAH Emissions 

To date. the only known PAH emission factors for sewage sludge 
incineration are contained the following document: 

T. R. Bridle. Assessment of Organic Emissions from the Hamil ton Sewage 
Sludge Incinerator. Environment Canada. Burlington, Ontario, Canada. 
1982. 

The results of the source test are presented below: 

Run 1 Run 2 Average 
PAH (lb/ton) (lb/ton) (1bl ton) 
Acenapthylene 0.00024 0.00032 0.00028 
Pvrene 0.00034 0.00050 0.00042 
Fluorei:ie 0.00076 0.00082 0.00079 
Fluoranthene 0.0016 0.0016 
Benzo (a) pyrene 0.000004 0.000014 0.000009 

TOTAL 0.0031 lb/dry ton 

These emission factors are based on the dry weight of sludg~. Furthermore, a 
wet scrubber was used to control emissions and both particulate and gaseous 
PAH were measured. 

3. Dibenz ofuran 

An emission factor for dibenzofuran can be developed from the same data 
used to calculate the PAH emission factor listed above. The fol-lowing emission 
factors are reported for the two runs: 0.0022 and 0.0026 lb/ton of dry sludge. 
An average value of-0.0024 lb/dry ton will be used. 
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SLASH BURNING AND FOREST FIRES 

1. POM 

Emission factors for POM have been reported by McMahon and Tsoukalas 
(1978). These factors fere reported for vegetation mass loadings ranging from20.5 kg/m to 2.4 kg/m (0.1 to 0.5 pound per square foot). and for fires 
advancing both with and against the wind. Total POM emissions reported ranged 
from 7.63 mg/kg to 171.8 mg/kg (0.153 to 0.344 lb/ton). The average value 
(0.180 lb/ton) was used to estimate emissions. 

2. Manganese 

Manganese emission factors were reported by Ward and Hardy (1984). The 
values reported ranged from 0.2 mg/kg to 9.2 mg/kg (0.0004 to 0.0184 lb/ton). 
The average value (0.0094 lb/ton) was used to estimate emissions. 
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WASTE OIL COMBUSTION 

1. Metals 

According to the ADEC. the following facilities in Alaska burn waste oil: 

• Sheldon Jackson College in Sitka -- 150.000 gal/year 
• Seward Fisheries-~ 150,000 gal/year 
• Ft. Wainwright -- 171,000 gal/year 
• Alaska DOT & Public Facilities in Fairbanks -- unkn01o1n volume 

Regulations regarding the combustion of waste oil were promulgated (50 FR 
49164) in November of 1985. Boilers and furnaces classified as non-industrial 
are limited to burning waste oil with the following characteristics. 

-Maximum Concentration 
Metal (ppm) 

Arsenic 5 
Cadmium 2 
Chrcmium 10 
Lead 100 

In contrast, a national study of waste oil found the following mean metals 
concentrations: 

Number- of Mean Concentration 
Metal Observations (ppm) 
Arsenic 1507 4.63 
Cadmium 710 1.3 
Chromium 721 22.6 
Lead 765 706.0 

This data was obtained from the following document: 

Franklin Associates, Composition and Management of Used Oils Generated 
in the Unites States, prepared for EPA, November 1985. (PB85 - 180297) 

As another point of reference. virgin No. 6 fuel oils has the following metal 
concentrations: 

Concentration Range of 
Metal 16 Sc\mules (ppm) 

Arsenic 2.0 - 6.1 
Cadmium <1 
Chrcmium 1.0 - 1. 6 
Lead 1.3 - 9.6 
Nickel 12.0 - 68.0 
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This data was taken from the following source: 

J. Menczel et al.. The Regulation of Hazardous and Toxic Substances in 
Waste Oils Used as Fuels. paper f/84-11.1. 77th Annual Meeting of the 
APCA. June 1984. 

For the facilities listed above. the correct metals concentration data must be 
chosen. The promulgated regulations listed above define industrial boilers as 
follows: 

" ••• has been modified from the proposal to define an industrial boiler as 
any boiler located on site of a manufacturing facility." 

Utility boilers are defined as follows: 

''EPA defined utility boilers at proposal as boilers used to produce 
ele~tric power. steam. heat or cooled air. or other gases of fluids for 
sale. Owners and operators of utility boilers are burners regulated in 
the same way as owners and operators of industrial boilers." 

Given these regulatory definitions, it appears that none of the major waste 
oil burners in Alaska are manufacturing facilities or utilities. 
Consequently. emission factors based on the regulatory limits for 
non-industrial boilers seem most appropriate. However, emission factors for 
industrial and non-industrial boilers will be developed for waste oil. The 
emission factors for metals are prese~ted below. 
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Non-Industrial Boilers 

Concentration Emission Factor 
Metal (ppm) (lb/gal) 

10-5Arsenic 5 4.2 X 

Cadmium 2 1.7 X 10-5 
-5Chromium 10 8.3 X 10_

4Lead 100 8.J X 10 

Industrial Boilers 

Concentration Emission Factor 
Metal (ppm) (lb/gal) 

-5Arsenic 4.63 3.9 X 10_
5Cadmium 1.3 1.1 X 10_
4Chromium 22.6 1.9 X 10 

Lead 706 0.0059 

Example calculation: 

Arsenic emissions for non-industrial boiler burning waste oil= 

(5 mg/1 ) (3.785 1/gal) (2.2 lb/106 mg) = (5 mg/1) (8.33 x 10-6) 

= 4.2 x 10-5 lb/gal 

The speci:i:ic gravity of waste oil is typically between 0.9 and 0.95. This 
slight difference from water was ignored in calculating the emission factors. 

As shown above, the major differences between industrial and non-industrial 
waste oil combustion appear for chromium and lead •.-

B-41 



RADIAN 
CORPORATION 

2. Organics 

For organics. Franklin Associates report the following concentrations: 

Mean Concentration 
Compound Number of Samples (ppm) 

1, 1, -trichloroethane. 236 2013.0 
Trichloroethylene 218 471.0 
Tetrachloroethylene 215 651.0 
PCBs 422 56.7 
Benzene 38 80.5 
Toluene 47 1711. 0 
Xylene 40 6510.0 
Benz (a)-anthracene 27

PAR 66.7Benz (a)-pyrene 66 

A certain portion of these organics will be destroyed in the boiler. At the 
same time, other air toxics will be formed as products of incomplete combus
tion. A 99.99% destruction and removal efficiency is certainly achievable for 
these organic compounds in large boilers. Applying a 4-9 DRE to xylene would 
give the following emission factor: 

(6510 mg/L) (3. 785 L/gal) (2.2xl0-6 lb/mg) (1-0 •.9999) 

-6 = ~-4 x 10 lb/gal 

A facility burning 150,000 gallons per year would thus emit 0. 81 lbs/yr of 
xylene. This emission· rate is considered insignificant. ·Therefore, with the 
exception of PAR and formaldehyde organic emissions from waste oil combustion 
will be ignored. PAR and formaldehyde emission factors will be transferred 
from residual oil combustipn since waste oil closely resembles No. 6 fuel oil. 
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WOOD COMBUSTION 

1. PAH 

Emission factors for wood combustion were taken from the following 
document: 

Tennessee Valley Authority. Wood-fired Boiler Test Report - Stick Burner. 
TVA Report No. TVA/OP/ECR-84/4. Energy Use Test Facility. Chattanooga. 
Tennessee. August 1983. 

The emission for this source test were uncontrolled. The fuel used in the 
tests was white oak and mixed logs. The following POM emission factors are 
available: 

65 mg/kg 
83 mg/kg 
87 mg/kg 

Average= 78 mg/kg 
= 0.16 lb/ton 

This emission factor represents both particulate and gaseous POM. It will be 
assumed that POM equals PAR in this case. 

2. Al...iehydes 

Formaldehyde and acetaldehyde emissions are expected from industrial wood 
combustion; however. an emission factor is not available. The aldehyde 
emission factors for residential wood combustion could be transferred. But 
the combustion characteristics of a fireplace are expected to be very 
disimilar to a boiler. 

3. Metals 

Emission factors for metals are not available. 
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AREA SOURCE EMISSION ESTIMATES 
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ASPHALT DISTRIBUTION AND USAGE 

Activity data for asphalt distribution and usage were obtained from the 
Department of ·Energy's Energy Data Reports: Sales of Ashoalt in 1980. 

This data is presented in the attached Table C-1. The total mass of for 
each type of asphalt was apportioned to the major cities based on population. 
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TABLE C-1. Ii
iiASPHALT USE I~ ALASKA. 1980 

z
(Units in Tons) 

Asphalt Type Alaska Anchorage Fairbanks Juneau Ketchikan Sitka 

Asphalt Cement ss. 911 24.265 7,492 2.740 1.455 1.062 

Cutback Asphalt 3.302 1.433 442 162 92 63 

Emulsified Asphalt 8.497 3,688 1.139 416 238 161 

Road Oils 196 85 26 10 6 4 
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RESIDENTIAL WOOD COMBUSTION 

Emission factors were calculated for several pollutants produced by 
residential wood combustion (see Appendix B). These emission factors are 
specific to either wood stoves or fireplaces. In addition, some of the values 
apply only to normal or to starved combustion conditions. All emission factors 
are expressed in terms of mass pollutant per kilogram or ton of wood burned. 

In order to calculate emission estimates, the following additional 
information is required: 

• the total amount of wood burned in fireplaces and in stoves, and 

• the breakdown between day and night fuel use (it is assumed that 
daytime burning corresponds to normal combustion conditions, while 
overnight burning corresponds to starved combustion conditions). 

This information was obtained form wood use surveys and from U.S. census data. 

The derivation of the activity estimates used and the calculation of 
emission estimates are described below. 

Activity Data 

Estimates of the extent of wood use in Anchorage, Fairbanks, and _Juneau 
were derived from wood use surveys conducted in 1984 and 1985 by the Environ
mental Services Division (ESD) of Fairbanks North Star Borough and the Anchor
age Air Pollution Control Agency, as well as one survey of wood use in the 
Mendenhall Valley (Juneau). The Juneau survey results were assumed to apply 
to Sitka and Ketchikan as well. 

The survey results are shown in Table C-2. In order to estimate the 
total wood use in stoves and fireplaces, these results were combined with U.S. 
Department of Commerce census data on the number of households in each city. 
The census data are displayed in Table C-3. 

Estimates of the total amount of wood burned in fireplaces in each city 
were calculated using the following equation: 

Total Wood Total Number Fraction of 
Burned in = Number of X Households 

Fireplaces Households Using Wood 

Fraction of Wood-burning Average amount 
X Households with X of Wood Burned 

Fireplaces Fireplaces 
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TABLE C-2. 

WOOD USE SURVEY RESULTS 

CITY: Fairbanks Anchorage Juneau 

Parameter 

Households using Wood 51 63.3 56.1 
(percent of all households) 

Device Type 
(percent of wood-burning households) 

Fireplace 24.0 92.1 2:.0 
Stove 68.0 7.9 73.5 
Other 7.9 o.o 1.5 

Amount of Wood Burned 2.8 0.35 a
2.95b 

(cords/year. average) 0.62 

Time of Day Wood Burned 
(percent of wood-burning households) 

Day 12.7 NRC NR 
Night 53.7 NR ~ 
Continuous 28.6 NR NR 

a) Wood stove consumption 

b) Fireplace consumption 

c) Not reported 
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TABLE C-3. 

NUMBER OF OCCUPIED YEAR-ROUND HOUSING UNITS 

FOR FIVE ALASKA BOROUGHS - 1980 

Boroughs Total Occupied Year-Round Housing Units 

Anchorage 

Fairbanks North Star 

Juneau 

Ketchikan 

Sitka 

60.470 

18.224 

7.035 

3.985 

2.440 
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Example calculation - wood use rate - Fairbanks - fireplaces 

Total Wood = Number of x Fraction Using x Fraction of Wood x Average Amount 
Burned Households Wood Users of Wood Burned 

w/Fireplaces w/Fireplaces 

1. Number of households= 18.224 (See Table C-3). 

2. Fraction using wood= 0.51 (See Table C-2}. 

3. Fraction of wood-uses with fireplaces= 0.24 (See Table C-2). 

4. Average amount of wood burned in fireplaces. 

• Assume ratio of (amount used in average stove) = (Amount used in 
average fireplace) is the same as that reported for Juneau= 2.95 

0.62 

• In Fairbanks. 24% of respondents used fireplaces; 76% used stoves or 
"other" 

• Average (overall) in Fairbanks was 2.8 cord/year 

Let x = average amount used in fireplaces. 

Then 2.95 x = 4.76 x = average amount used in stoves 
0.62 

Overall average 2.8 cord= 0.24 x + 0.76 (4.76x) 
year 

=> x = 0.72 = average amount used in fireplaces 
4.76x = 3.43 = average amount used in stoves 

5. Total Wood Burned 

= (18.224 households) (0.51/house) (0.24) (0.72 cords)= 1606 cords/year 
year 

6(1606 cord/yr.) :(2100 kg/cord)= 3.37 x 10 kg/yr. 

Example calculation - POM emissions - Fairbanks - fireplaces 

(Emissions)= (Fireplaces wood use) (POM emissions factor-fireplaces) 

5 = (3.37 x 106 kg/yr) (0.033 g/kg) = 1.1121 x 10 g/yr 

= 111 kg/year. 
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A similar equation was used to estimate wood stove fuel use. In the case of 
Fairbanks, the estimates were further refined to estimate daytime and 
nighttime wood use. Based on the information shown in Table C-2. the values 
calculated using equation (1) were multiplied by 0.32 to determine daytime 
use. and by O. 68 to determine nighttime use. These values were derived by 
apportionating the continuously operated wood buners to daytime use and 
nighttime use. The continuously operated wood burners were assumed to operate 
under daytime conditions two-thirds of the time and under nighttime condi~ions 
one-third of the time. 

Separate wood use estimates for stoves and fireplaces were not available 
for Fairbanks and Anchorage. The relative use rates for fireplaces and stoves 
were assumed to be the same in Fairbanks as in Juneau (fireplace use: stove 
use = O. 210). The ADEC indicated that the average wood use in Anchorage 
should be applied to woodstoves and fireplaces. Thus the following wood use 
values were used: 

City 
Fairbanks 

Device 
Fireplaces 
Stoves 

Average Wood Use 
0.72 cords/year 
3. 43 cords/year 

Anchorage Fireplaces 
Stoves 

0.35 cords/year 
0.35 cords/year 

Finally. a factor of 4,600 lb/cord 
mass. An example calculation. using 
included at the end of this Appendix. 

the 
was used 
data for 

to 
fire

convert 
places 

wood 
in Fai

volume 
rbanks. 

to 
is 

Emission Calculation-

The activity data. in units of kg wood burned. were combined with the 
emission factors described in Appendix B to calculate estimated pollutant 
emissions. A sample calculation, for POM emissions from wood stoves in 
Fairbanks, is included at the end of this Appendix. 

Total emissions from stoves. fireplaces and "other" devices were summed; 
it was assumed that stove emission factors applied to the "other" category as· 
well. Tables C-4 and C-5 contain summaries of these analyses. Table C-4 
presents the wood usage rates which were used to calculate emissions. The 
emission estimates derived using these values are show in Table C-5. 
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TABLE C-4. 

SUMMARY OF ESTIMATED RESIDENTIAL 

WOOD COMBUSTION RATES 

Wood Use (lb/yr) 

Borough Stovea Fireplace 

6 7Anchorage 4.9 X 10 5.6 X 10

Fairbanks North Star 1.1 X 108 7.4 X 107 

Juneau 4.1 X 107 2.9 X 106 

Ketchikan 2.4 x: 108 l.6x 106 

Sitka ·1.5 X 108 1.0 X 106 

a) Stove wood combustion includes wood burned in unknown devices. 

b) The recent popularity of wood stoves and the growth in the number of 
housing units in Anchorage since 1980 may result in an underestimation of 
the number of wood stoves and the amount of wood burned. 
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TABLE C-5. 

SUMMARY OF ESTIMATED POLLUTANT EMISSIONS 

FROM RESIDENTIAL WOOD COMBUSTION 

Estimated Emission Rate (lb/yr) 

.E'airbanks 
Pollutant Anchorageb North Star Juneau Ketchikan Sitka 

Acetaldehyde 490 11.000 4.400 2.500 1,500 

Benzenea 3,000 1.900 690 390 240 

Cresols 1.200 27.000 9.900 5,600 3,400 

Dioxins3 0.00034 0.0078 0.0022 0.0012 0.00076 

Fo~aldehyde 970 22.000 9.200 s.200 3,200 

Phenol - 1,500 34.000 12.000 1.000 4,300 

POM 1.000 24.000 9,000 4,900 3.ooo 

a) Emission estimates for these species only include the contributions from 
wood-burning stoves - emission factors for fireplaces were not available. 

b) The recent popularity of wood stoves and the growth in the number of 
housing units in Anchorage since 1980 may result since an underestimation 
of the number of wood stoves and the amount of wood burned. 
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SLASH BURNING AND FOREST FIRES 

Activity Data 

Information on slash burning conducted in the Fairbanks and Anchorage 
areas was obtained from ADEC staff. These estimates were based upon permit 
data: 

Fairbanks Area - 200 acres/year 

Anchorage Area -
Kenai Peninsula - 1.100 acres/year 
Matanuska-Susitna Valley - 9.ooo acres/year 
Total - 10.100 acres/year 

(These estimates do not take into account proposed projects. Several projects 
involving slash burning have been proposed; if carried out. they could account 
for more slash burning than the current estimated total.) Information on the 
extent of slash burning projects in Southeast Alaska was not readily available 
and was not obtained. Similarly. information on the acreage burned by forest 
fires was not readily available and was not obtained. However. it is expected 
that the amount of vegetation consumed by forest fires could be equal to or 
greater than that burned by planned fires in some areas. 

Emission Calculations 

Emissions were calculated using the emission factors for POMs and manga
nese documented in Appendix B. Those emission factors are related to mass of 
vegetation burned. The values of acreage burned. described above. were 
converted to mass values using mass loadings identified in a Kenai National 
Wildlife Refuge Memorandum (1986) to the ADEC. The more conservative value of 
8 tons/acre was used for the conversions. 

Total emissions calculated in this way are displayed in Table C-6. 
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TABLE C-6. 

POM AND MANGANESE EMISSIONS FROM SLASH BURNING 

Emission Rate (lb/year) 
Area POMs Manganese 

Fairbanks 290 15 

Anchorage 
Kenai Peninsula 1,600 83 
Matanuska-Susitna Valley 13.000 680 
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APPENDIX D 

SURFACE COATING voe SPECIATION DATA 
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CFS ~OFILE !U!Bm 712 
INOOS'mIAL SORFACE <DATm:; - a:MPOSI'l!: FlW!EL 

43232 
43248 
43551 
43552 
43560 
43433 
45202 
43435 
45203 
45102 
45204 
50075 
50077 
50076 
45104 
45107 

CBDUCAL 
NAME 

BEPrANE 
CYCWBEXANE 
ACE'IONE 
ME'lBYL E'JBYL RE'ICNE 
ME'lBYL ISCetffiL RE'lDNE 
E'lBYL ACETATE 
'IOLUENE 
N-BtffiL ACETATE 
E'lBYU3ENZENE 
ISCMERS OF-XYLENE 
0-XYrm.E 
CS ESTER 
BEPrANJNE 
2-ME'lBYir3-HEXMVNE 
ISO!ERS OF E'IHYL'IOLOENE 
ISG1ERS OF 'mIME'lBYU3ENZENE 

WEIGHT 
PERCEN'r 

1.56 
2.27 
5.57 
2.36 
1.57 
8.96 

15.90 
9.41 
2.36 

11.56 
11.53 
5.51 
3.62 

16.44 
a.as 
0,50 

100.00 
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CES PBOFILE WMBER 713 
DUJS'lIUAL SORFACE <DA~ - CCIU~JSITE PBIMER 

SAROAD 
CXJPE 

43232 
43261 
45202 
43108 
50059 
43277 
43435 
50091 
50061 
50060 
45102 
45204 
43271 
50074 

HEPTANE 
ME'll!Yu:YCWBEXANE 
'lOLOENE 
IScm:RS OF ?GANE 
DIME'lBYLCYCUEEXANE 
2,4-DIME'lBYLBEXANE 
N-BtmL ACETATE 
DIME'lBYLHEPrANE 
E'IBYLCYCWBEXANE 
'mIME'lBYLCYCIDHEXANE 
ISCMERS OF XYLENE 
0-XYUNE 
2,4-DIME'lEYLPEN'.r1iNE 
BtmL CELLOS)LVE 

WEIGHT 
PERCOO 

1.94 
2.50 

44.30 
3.45 
6.26 

11.09 
8.42 
1.04 
2.08 
2.43 
1.45 
2.23 
2.66 

10,13 

99.98 

"D-3 



RADIAN
co••·•--TION 

CF.s PROFILE !IM3ER 714 
INOOS'lJUAL SORFACE CDATm; - <ntroSITE AIEESIVE 

SAROAD 
roPE 

43551 
43231 
43122 
43552 
43262 
50080 
43560 
45202 

CHEMICAL 
NAME 

ACE'lONE 
HEXANE 
IScm:RS OF PENTANE 
ME'mYL E'lBYL KE'ICNE 
ME'mYI.CYCI.DPENTANE 
BOTAtl)IOL 
ME'mYL ISCBOT.lL KE'.IDNE 
'IDLOENE 

'IOTAL 

WEIGHT 
PERCENT 

13.28 
0.90 

56.03 
11.17 

3.22 
11.17 
0.80 
3.42 

99.99 
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O:S i90FILE ?DEER 711 
ImlS'llUAL SURFACE COATnx; - CDMPJSI'IE IACQUER 

SAROAD 
OOPE 

43232 
43261 
43277 
50057 
50058 
50090 
45202 
43108 
43107 
43435 
43288 
50060 
45102 
45204 

CBD!ICAL 
NAME 

HEPTANE 
ME'lHYu:YCWHEXANE 
2,4-DIME'mYLBEXANE 
E'mYu:YCI.DPENTANE 
'IBIME'lmu:YCI.DPENTANE 
ME'lmLHEPl'ENE 
'IDLOENE 
ISCJtERS OF NONANE 
ISCJtERS OF OCTANE 
N-BO'r.lt ACETATE 
E'IHYLCYCI.DHEXANE 
'IBIME'IHYLCYCI.DHEXANE 
ISOMERS OF ~LENE 
0-~LENE 

'IDTAL 

WEIGHT 
PERCENT 

10.16 
15.24 

0.76 
1.68 
1.29_ 
1.14 

44.56 
2.04 
2.39 

14.89 
0.79 
0.81 
1.04 
3.14 

99.93 
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APPENDIX E 

DETAILED LISTING OF POINT SOURCE RANKING 
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IJEALTl1 RISI• R/lNI.ING DY E.MlSSION SOURCE 

FACILilY/LOCATION W\NK I NG F /\C fOR 
NORTH SL0PEWR"'o"""'0"'G~Ij---~N"'o=R=T~I~j...,s=L~o=F~·E~ 
CHANNEL LnNDFILL-JUNEAU 
CITY OF SJHA-·SIH.A 
l•:.ETCHIIAN r·ULPCO· f.ETCHH AN 
ALYE.SKA PIPELINE PUMP STATION 1111-COPPER CENTER 
ALYESKA PIPELINE PUMP SIAlION 1110-BLACK RAPIDS 
ALYESVA f•lf"ELINE PUMP STATION 117-LIVENGOOD 
I\LYESVA PIPELINE PUMP STATION 118-·FAIRBANKS 
ALYESf..A P If-•ELINE PUMP STAT ION 119-DELlA 
ALYESf·:A F·IPELINE PUMP STATION 116-YUKON RIVER 
ALASKA PULP CORP-SITVA 
HACOR· ANCHORAGE 
US ARMY FT. WAINWRIGHT-FAIRBANKS 
USAF SHEMYA AFB-SHEMYA 
WRANGELL FOREST PRODUCTS-WRANGELL 
US NAVY ADAK NAVAL AIR STN-ADAK 
ALYESI.A PIPELINE PUMP STATION 115-PROSPECT 
CITY OF WHITIER--WHITIER 
ALYESVA PIPELINE/PUMP STATION' 113-SAGAVANIRTOK 
USAF KING SALMON AFB-
ALYESKA MARINE TERMINAL-VALDEZ 
KOO !Al•: ELECTRIC ASSN-r::oo IAI< I SL AND 
GOLDEN VALLEY E ASSN-HEALY 
US ARMY FT WAINWRIGHT-FAIRBANKS 
US COAST GUARD-KODIAK 
US NAVY SECURITY GROUP ACTIVITY-ADAK 
l•ETCHH.AN F·UE<LIC UTILITY-.-ETCHll<.AN 
USAF SI lEMYA AFB -SHEM YA 
AU\Sf•.1' F'lJLF· CORP-SI Tl.A 
UNOCI\L CHEM ICAL DIVIS ION- r.ENA I PENINSULA 

til US ARMY FT GREELEY-DELTA
I 

N BETHEL_ U1 IL CORP E<ETHEL 
GOLDEN VALLEY E ASSN F{HRBI.\NI.S 
GOLDEN VALLEY E ASS~FA!RBANKS 
USAF EIELSON AFB FAIRBANKS 
NOME JOINT UTILITIES-NOME 
CORDOVA ELEC COOP, INC-CORDOVA 
TESORO-ALASKAN-VENAi PENINSULA 
US ARMY FT RICHARDSON-ANCHORAGE 
KOTZEBUE ELEC ASSN-KOBUK 
ALASVA ELEC L&F·-JUNEAU 
MI Tf<DF LUMBER CO -WRANGELL 
NAF.NEk ELEC-BR I STOL BAY 
PETERSBURG MUNI LIGHT & nm-PETERSBURG 
UNIVERSITY OF ALASKA-FAIRBANKS 
WRANGELL LIGHT & POWER-WRANGELL 
NUSHAGAI•: El_EC COOP-BR! STOL BAY 
USAF CAPE NENENHAM AFS-PLAllNUM 
PACIFIC FORESET PRODUCTS-HAINES 
US ARMY FT WAINWRIGHT-FAIRBANKS 
ICICLE SEAFOODS-SEWARD 
SIELDON JACKSON COLLEGE-SITKA 
AK VILLAGE ELEC1RIC CO-OP-MT VILLAGE 
HAINES LIGHT & F·OWER--HAINES 
Ar:. VILLAGE ELECTRIC CO- OP-SELAI.JIV 
Al.ASK.A HUSI Y BATTERY INC--/\NCHORAGE 
Ar: VILU\GE ELECTl~IC CO·-OP-NUNAPITCHUI'. 

7fBti7T2' 
450871 
1180~7 
84000 
41483 
'!.9774 
37761 
37351 
33943 
33920 
33600 
32897 
30481 
29110 
280(H) 
25008 
18914 
9862 
8678 
8408 
7552 
7136 
6217 
5870 
5449 
5095 
4343 
4128 
4046 
3866 
3722 
3067 
3037 
2769 
2450 
2389 
2180 
2091 
2033 
1905 
18B1 
1796 
1760 
1663 
1649 
1501 
1389 
1373 
1368 
1245 
1165 
1165 
1109 
1082 

871 
B67 
844 

EM I ss I ON sour,CE 
FION 1cH·AL ?Ne tNERA I IOFF'Rl: 
MUNIC!Pi\L INCINERATION MC 
MUNICIPAL INCINERM ION -MC 
WOOD COMBUSTION 
TURE<INE DIESEL ENG 
TURBINE DIESEL ENG 
TURBINE DIESEL ENG 
TURBINE DIESEL ENG 
TURBINE DIESEL ENG 
TURBINE DIESEL ENG 
WOOD COMBUSTION 
MUNICIPAL INCINERATION-SC 
COAL COMBUSTION 
MUNICIPAL INCINERATION-SC 
WOOD COMBUSTION 
DISTILLATE OIL COMBUSTION 
TURBINE DIESEL ENG 
MUNICIPAL INCINERATION-SC 
MUN IC I PAL I NC I NE RAT ION-SC 
MUNICIPAL INCINERATION-SC 
TURBINE DIESEL ENG 
RECIPROCATING DIESEL ENG 
COAL COMBUSTION 
DISTILLATE OIL COMBUSTION 
DISTILLATE OIL COMBUSTION 
DISTILLATE OIL COMBUSTION 
RECIPROCATING DIESEL ENG 
DISTILLATE OIL COMBUSTION 
DISlILLATE OIL COMBUSTION 
WASlE OIL COMBUSTION 
DISTILLATE OIL COMBUSTION 
RECIPROCATING DIESEL ENG 
TURBINE DIESEL ENG 
RECIPROCATING DIESEL ENG 
COAL COMBUSTION 
RECIPROCATING DIESEL ENG 
RECIPROCATING DIESEL ENG 
GASOLINE EVAPORATION 
DISTILLATE OIL COMBUSTION 
RECIPROCATING DIESEL ENG 
RECIF'ROCATING DIESEL ENG 
WOOD COMBUSTION 
RECIPROCATING DIESEL ENG 
RECIPROCATING DIESEL ENG 
COAL COHBUSTION 
RECIPROCATING DIESEL ENG 
RECIPROCATING DIESEL ENG 
DISTILLATE OIL COMBUSTION 
WOOD COMBUSTION 
WASTE OiL COHBUSTION 
WASTE OIL COMBUSTION 
WASTE OIL COMBUSTION 
RECIPROCATING DIESEL ENG 
RECIPROCATING DIESEL ENG 
RECIPROCATING DIESEL ENG 
[<AlTERY MANUFACTURING 
RECIPROCATING DIESEL E.NG 

http:UTILITY-.-ETCHll<.AN
http:l�ETCHH.AN


llU)LIII f~!Sf. Rl<l'll ING l<Y 

f!\LILJ fY/LUChTION 
AK VILLAGE ELECTRIC CO-OP~NOURV!k. 
AK VILLAGE ELECTRIC CO UP t !ANA 
UNUCAL/L;f(AYL!NfrCO• i INLEJ 
ffi~LL/C-COO~. INLET 
ATLANTIC RlCf~IELD CO-BARRUW 
AK VILLAGE ELECTRIC CLJ--OF -SIi I SHMAREF 
AK VILLAGE ELECTRIC CO-OF-TOGIAK 
AMOCO/BRUCE coor INLET 
AK VILLAGE ELECTRIC CU-UP-GAMBELL 

AL VILLAGE ELECTRIC CO-OF-NUATAK 
MAr-·cu FETROLEUM CORf· -NORTH POLE 
ALAS!./\ r·uu· CORP- s I Tl.A 
Al• VI LL!\GE ELECTRIC CO -OP-NULATO 
/W VI LL.AGE ELECTrdC CO--OP--SHUNGNAt< 
l•ElCHlt /\N f·ULPCO I ETCHIU\N 
ANLHUF,AGE WA ff_R f)ND SEWER-ANCHORAGE 
UNOCAL CHEMICAL DIVISION-KENA! PENINSULA 
ST ANDAf~D ALAS! .A PROD CO--BARROW 
DOl THE Al'. RAILROAD--FArnBANl'S 
,AI N S E<Uf;OUGH SCHOOL DIST-F/\IRBAN~:.S 
N VILL!\GE ELECTRIC CO-OP-KIVALINA 
lJS CIJAST GUAF,D -VODI/\1-. 
ST ANDAFW ALASI.A F'RODUCf I ON CO-E<ARROW 
At VILLAGE ELECTRIC CO-OP-STEBBINS 
m VILLAGE ELECT r, IC co - OP ·AMBLER 
1\1. VILLAGE ELECrnIC CO -OP-FORTUNA LEDGE 
hi: VILU\UE ELEC1fUC CO--OP·-TOf. SOOV BAY 
ALYES1n1r·UMP STATION 113-SAGAVANIRTOf. 
Ar. VILLAGE ELECTRIC CO-OP-EEK 

I com< INLET PIPELINE ·VENAi PENINSULA 
w 51-AGl;AY F·OVJER & TELEF·HONE- SI• AGWAY 

AV VILL/KiE ELECTfHC CO-OP HOLY CROSS 
cor--r·EF, VALLEY E hSSN -VAL DE z 'GLENNALLEN 
Ak VIl LAGE ELECTRIC CO-OP· OLD HARBOR 
At VILLAGE ELECTRIC CO-OP VATAG 
Al•. VILLAGE ELECTRIC CO- OP-I OYUf< 
AV. VILLAGE ELECTRIC CO-OP-GOODNEWS BAY 
AV VILLAGE ELECTRIC CO-OP-GRAYLING 
AL VILLAGE ELECTRIC CO OP-ELIM 
ANCHUr,/aGE INTERNATIONAL -ANCHORAGE 
Ar. VILLAGE ELECTRIC CO-OP-NEW STUYAHOK 
TESORO PETROLEUM CORP+ENAI PENINSULA 
ARCO/fING SALMON-COOK INLET 
AK VILLAGE ELECTRIC CO -OP··WALES 

[Tj 

(W. GOLD CO -NOME 
FAINS BOROUGH SCfWOL DIST-FAIRBANKS 
(\f, VILLAGE ELEC rRIC co-or-·-MINTO 
AMOCO/BALER -com. INLET 
AK VILLAGE ELECTRIC CO-OP·SHAYELUK 
ALYESlc.A PIF'ELINE PUMP STATION 1111-COF'f'ER 
WRANGELL FOREST PR• m~TS-WRANGELL 
PROVIDENCE HOSPIIAL ANCHORAGE 
ALYESl:A/f'UMP STATION 111-DEADHDRSE 
UNOCAL/GRANlfE POINT COOV INLET 
GOLDEN V/\LLEY E /\SSN-YLJI UN 
TESORO -ALAS~AN-ANCHORAGE 

LMISSl(II~ SUURCE 

f(ANl•.ING FliCTOR EMISSION SOUF/CE 

CENfE.f, 

kEClF'ROC/al ING OJLSECc:HG'
s~• RECIPROCATING DIESEL ENG 
823 RECIPROCATING DIESEL ENG 
823 RECIPROCATING DIESEL ENG 
8(1() WOOD COMBUSTION 
799 RECIF'ROCATING DIESEL ENG 
799 RECIPROCATING DIESEL ENG 
791 I RECIPROCATING DIESEL ENG 
754 f,ECIF'ROC/HJNG DIESEL ENG 

704 RECIF'ROCATING DIESEL ENG 
701 RECIPROCATING DIESEL ENG 
672 WASTE WATER EMISSIONS 
636 RECIPROCATING DIESEL ENG 
634 RECIPROCATING DIESEL ENG 
590 WASTE WATER EMISSIONS 
55~. SLUDGE INCINERATION 
52(1 COOLING TOWERS 
513 RECIPROCATING DIESEL ENG 
483 COAL COMBUSTION 
476 DISTILLATE OIL COMBUSTION 
474 RECIFROCATING DIESEL ENG 
466 WASTE OIL COMBUSTION 
463 RECIPROCATING DIESEL ENG 
450 RECIPROCATING DIESEL ENG 
443 RECIPROCATING DIESEL ENG 
440 RECIF'FWCATING DIESEL ENG 
440 RECIPROCATING DIESEL ENG 
439 TURBINE DIESEL ENG 
438 RECIPROCATING DIESEL ENG 
430 RESIDUAL OIL COMBUSTION 
407 RECIPROCATING DIESEL ENG 
407 RECIPROCATING DIESEL ENG 
404 RECIPROCATING DIESEL ENG 
402 RECIPROCATING DIESEL ENG 
389 RECIPROCATING DIESEL ENG 
382 RECIF'ROCATING DIESEL ENG 
376 RECIPROCATING DIESEL ENG 
376 RECIPROCATING DIESEL ENG 
362 RECIPROCATING DIESEL ENG 
347 AIRF·ORTS 
335 RECIPROCATING DIESEL ENG 
276 COMPLEX REFINERY FUGITIVES 
274 RECIPROCATING DIESEL ENG 
274 RECIPROCATING DIESEL ENG 
271 RECIPROCATING DIESEL ENG 
271 DISTILLATE OIL COMBUSTION 
260 RECIPROCATING DIESEL ENG 
242 RECIPROCATING DIESEL ENG 
232 RECIPROCATING DIESEL ENG 
209 DISTILLATE OIL COMBUSTION 
202 RECIPROCATING DIESEL ENG 
202 ETHYLENE OXIDE STERILIZERS 
187 TURBINE DIESEL ENG 
161 RECIPROCATING DIESEL ENG 
161 RECIPROCATING DIESEL ENG 
161 GASOLINE EVAF'ORAT ION 



HU\LIH F<lSI RI\NIING BY EMISSION SOURCE 

FACIL!lY/LUCAl!UN RANl<ING FACTOR 
FA I RBANlis· ME MOR I AL HOSP I TAL-~F A I RBANKS 
HUMANA t IOSF' IT AL /\NCHOr,AGE 
SNOW Wtll TE LDY ~,. CLNRS ANCHORAGE 
?\LASI./\ NATIVE MEDIC/\L CENTER--ANCHOni\GE 
/\LASt /\ EL.ECTROPU\T ING t BUMPER REP. -·ANCHORAGE 
ALYESf/\ Plf'ELINE PUMP STATION 117-LIVENGOOD 
CHEVRON USA INC -/\NCHOr,AGE 
E<AFULE1l MEMORH\L HOSt'ITAL-·JUNEAU 
/\LYESIA f·If•ELINE PUMP STATION 118-FAIRBANKS 
ALYESIA/F'UMP STATION 114-ATIGUN RIVER 
1\L.YESl/\/r·UMF· STATION 112·-SAGWON 
TEXACO ANCHORAGE 
ANCHORAGE SAND 8, GRAVEL-ANCHORAGE 
ROGERS ~, BABLER-ANCHORAGE 
FAIFWANt,:S INTERNATIONAL-FAIRBANKS 
ftt!LLIPS PETROLEUM-KENAI 
USAF F!EGJONAL HOSPITAL-ELMENDORF AFB 
IETCHH.AN GENERAL HOSPITAL-t<E;TCHIKAN 
VALLEY HOSPITAL ·PALMER 
CHEVt,ON USA INC-·VALDEZ ,CHITINA,WHITTIER 
US NAVY ADAK NAVAL AIR STN-ADAK 
PETROLEUM DIRECTORATE-WHITTIER 
WILDER CONSTRUCTION CO-ANCHORAGE 
ENGINE GEER CO., INC-ANCHORAGE 
ROGERS & BABLER-FAIRBANKS 
HARLEY. S TRUCr I NG--SOLDOTINA 
WILDEH CONSTRUCTION CO-ANCHORAGE 
f<OOEHS ii< BABLER--ANCHORAGE 
Ct~VRON USA INC-FAIRBANKS 
CENmAL PENINSULA HOSPITAL--SOLDOTNA

t>l JUNEAU ArnF·ORT--JUNEAU 
~ ASSOCIATED SAND & GRAVEL 1114-PTBURG,KETCH,SITKA 

CHEVRON USA INC·CORDDVA 
PETROLEUM DI F,ECTOR~)TE-ANCHORAGE 
M--E< CONTRACT I NG CO--ANCHORAGE 
VEAV HURSE AIRPORT-DEAVHORSE 
OUALI TY ?\SPHAL T PAVING--ANCHORAGE 
MUNICIPAL UTILITIES SYS FAIRBANKS 
CHEVf,ON USA INC--JUNEAU 
AMOCO PROD Ur. T ION co-+.ENA I PEN It~SULA 

I 

KE TLt I I IAN I NT ERNA TI ONAL-YETCH I KAN 
ASSOCIATED ASFHALT PAVING-ANCHORAGE 
£<ASSE I T ARMY HOSP IT AL --FT WA I NWR IGHT 
MAPCO PETROLEUM CORP-NORTH POLE 
CHEVfWN USA INC-NOME 
TRANS-ALASKA CONSTRUCTION-FAIRBANKS 
ARCTIC ENERGY-FOX 
ALYESKA PIPELINE/FUMF' STATION #10-BLACK RAPIDS 
ALYESIA Plf·•ELINE/PUMF' STATION !IS-FAIRBANKS 
SITKA AIRPOHT-SITKA 
PAVING PRODUCTS-FAIRBANKS 
PAVING PRODUCTS INC-FAIRBANKS 
CHE vrmN USA I NC· SKAGWAY 
CHEVrWN USA INC ·ALEUTIAN ISLANDS 
ROOEF/t, t, [IA[<LEF,-ANCHORf\GE 
CENl l~AL f··AV l NG I RED SAl111--ANCHOf,AGE 

P.54 
134 
131 
115 
114 
114 
107 

94 
84 
82 
82 
68 
65 
65 
64 
58 
50 
50 
47 
44 
40 
35 
33 
32 
30 
30 
29 
26 
25 
25 
24 
24 
24 
23 
19 
17 
17 
17 
17 
16 

16 
16 
16 
15 
15 
14 
13 
13 
13 
11 
11 
11 
11 
11 
10 

9 

EMISSION SOURCE 
ETHYLENE oRrnE'. STERIITITml 
ETHYLENE OXIDE STERILIZERS 
F'CE DRY CLEANING 
ElHYLENE OXIllE SlERILJZEF,S 
CHROME PU\ TI NG· DE CORA I I VE 
DISTILLATE OIL COMBUSTION 
GASOLINE EVAF'ORAT I ON 
ETHYLENE OXIDE STERILIZERS 
DISJILLATE OIL COMBUSTION 
TURE<INE DIESEL ENG 
TURBINE DIESEL ENG 
GASOLINE EVAPORATION 
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8/l.L SHEFFIELD, GOVERNOR 

DEPT. OF ENVIRONMENTAL CONSERVATION 

DIVISION OF ENVIRONMENTAL QUALITY (907) 465-2666 
P.O. BOX 0, JUNEAU, AK 99811-1800 

July 18, 1986 

Dear Sir or Madame: 

Public concern about exposure to toxic substances has prompted the U.S. 
Environmental Protection Agency to develop a national strategy for 
controlling routine emissions of toxic air contaminants. This strategy 
includes a directive to states to examine their own needs for controlling 
and regulating emissions of toxic air contaminants. In response to this 
directive, the Alaska Department of Environmental Conservation is conduct
ing an inventory of toxic air contaminants and volatile organic compounds 
which may be emitted into Alaska's air. 

As part of this inventory, the Department requests that you complete the 
attached questionnaires for operators of facilities which handle or have 
the potential to emit toxic substances in Alaska. The number and type of 
questionnaires mailed were based on a general classification of your 
facilit)'... If some of the fonns or specific questions do not apply or no 
information is available, please indicate this in your response. Your 
cooperation in completing the questionnaires as comprehensively as possible 
will be appreciated. If necessary, please make copies of forms in order 
to provide infonnation on all activities at your facility. 

Radian Corporation has been contracted to identify the potential sources 
of toxic air contaminants, prepare questionnaires and compile quantitative 
emission estimates. Return all completed forms no later than August 15, 
1986, to Mr. Ronald Dickson, Radian Corporation, 10395 Old Placerville 
Road, Sacramento, CA 95827. 

Please clearly and specifically identify any information you would consider 
confidential and give a brief explanation for this designation. Informa
tion identified as confidential will be treated as such by the Department 
and contractor personnel. 

General questions regarding the inventory purpose and process can be 
directed to Mr. Jon Sandstedt at (907) 465-2666. Technical questions 
regarding proper completion of the forms or emission estimation procedures 
may be directed to Mr. Ronald Dickson of the Radian Corporation at (916) 
362-5332. 

;d?~j)~-
Leonard D. Verrelli 
Air Quality Program Manager 
F-2
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

AIR TOXICS QUESTIONNAIRE 

Facility Name: 

Address: 

Individual to be contacted with questions regarding this form: 

Name: 

Title: 

Phone Number: 

* Emission Source: 

*Tobe completed by ADEC 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

INDUSTRIAL INCINERATION QUESTIONNAIRE 

PREFACE 

Purpose 

The purpose of this questionnaire is to gather information and data on 

the emission of air toxics from the incineration of industrial wastes. 

Equioment Soecification 

This section is intended to gather general process information about the 

incinerator. Please describe the type of incinerator used. e.g •• dual chamber 

fixed hearth. Also prepare a block diagram that shows the flow of material 

into and out of the incinerator. This block diagram is intended to be a 

material balance of the operation. 

Waste Characteristics 

Please complete this section for each.waste incinerated. Make multiple 

copies of this seotion as necessary. Question 3 should be completed after 

reviewing Table 1•.l!;.ny constituents from Table 1 that are incinerated should 

be recorded under Question 3. 

Residual Characteristics 

Residual characteristics will be used with the information gathered lll 

the previous section to perform a material balance. Please provide all 

available information that will be useful. 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

INDUSTRIAL INCINERATION QUESTIONNAIRE 

EQUIPMENI' SPECIFICATION 

1. Please provide a block diagram of the incinerator showing the feed equip
ment:. incinerator. ash handling equipment. and air pollution control 
equipment. This diagram should show all material entering and leaving 
the system. 

2. Type of incinerator: 

3. Operating schedule: hr/day day/wk __ wk/yr 

4. Operating temperature: 

5. Type of auxiliary fuel used: 

Quantity of auxiliary fuel used: 

6. Incinerator dimensions: 

7. Flue gas flow rate: CFM (dry basis. standard conditions) 

8; Air pollution control equipment:: 

Control Device Pollutant Controlled 
1 

Efficiency~ Basis for Efficiency 2 

1 

2 

Efficiency should be expressed on a weight removal basis. 

Describe the basis for estimating efficiency (i.e•• source 
guaranty. etc.). 

test. vendor 
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WASTE CHARACTERISTICS 

1. Waste1 type# 

2. Quantity of waste:~~--- incinerated: 

3. If available. please provide data 
that are present in the waste: 

on the constituents listed in Table 1 

Constituent Concentration (ppm) 

Basis for 
Concentr,tion 
Estimate 

1 Use a 
waste 

separate sheet for each type 
consecutively starting with 1. 

of waste incinerated. Number each 

2 Describe the basis 
sheets. etc.). 

for the estimate (i.e •• analytical tests. safety data 
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RESIDUAL CHARACTERISTICS 

1. Mass of particulate emitted from the incinerator: ---------lbs/hr 

2. Mass of volatile organic compounds emitted from the incinerator: 
lbs/hr 

3. If available, please provide information on the constituents listed in 
Table 1 that are present as particulate: 

Basis for 
Concentrati~n 

Constituent Stack Gas Concentration1 Estimate 

4. If available, please provide information on the constituents listed in 
Table 1 that exit the incinerator as gases or vapors: 

Basis for 
Concentrati2n . . 1Constituent StackGas Concentration Estimate 

5. Mass of Ash generated by incinerator: lbs/hr 

1 

2 

Express concentration as 
minute. 

Describe the basis for 
balances, etc.). 

milligrams per dry 

the estimate (i.e.• 

standard 

source 

cubic 

tests, 

feet per 

material 
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RADIAN-
6. Constituents listed in Table 1 that are present in the ash: 

Basis for 
Concentratfon 

Constituent Ash Concentration (ppm) Estimate 

Describe the basis for the estimate (i.e.• source tests. material 
balances. etc. ) • 
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TABLE 1. FIFTY-SIX SELECTED NONCRITERIA POLLUTANTS 

Acetaldehyde Ethyleneimine (Aziridine)
Acrolein Ethylene oxide 
Acrylonitrile Formaldehyde
Allyl chloride Hezachlorocyclopentadiene
Arsenic Hydrazine
Asbestos Lead arsenate 
Benzene Maleic anhydride
Benzidine Manganese 
Benzyl chloride Mercury 
Berryllium B-Napthylamine 
Bis(chloromethyl)ether Nickel 
Cadmium Nitrobenzene 
Carbon tetrachloride N-Nitroaodimethylamine 
CFC 113 (Freon 113) Nitrosaaorpholine 
Chlorobenzene Parathion 
Chloroform Phenol 
Chloroprene Phosgene 
Chromium Polychlorinated biphenyls 
Cresol• (PCBa) 
Dibromoethane (Ethylene Polycyclic Organic Matter 

dibrcmide) · (includes Benzo (a) pyrene) 
1, 4-Dichlorobenzene - Propylene ozide 
3,3-Dichlorobenzidine Radionuclides 
Dichloroethane (Ethylene Tetrachloroethylene 
· dichloride) (Perchloroethylene) 

Dichloromethane (Methylene Toluene 
chloride) 1.1.1-Trichloroethane 

Dimethyl sulfate (Methyl chloroform) 
Oiozane Trichloroethylene 
Oiozins Vinyl chloride 
Epichlorohydrin Vinylidene chloride 

Xylene 
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Af.ASKA DEPARTMENT OF ENVIRONMENTAf. CONSERVATION 

SEWAGE SLUDGE INCINERATION QUESTIONNAIRE 

PREFACE 

Purpose 

The purpose of this questionnaire is to gather information and data on 

the emission of toxic metals from the incineration of municipal sewage sludge. 

Equipment Specification 

This section is intended to gather general process information about the 

incinerator. Please describe the type of incinerator used. e.g.. multiple 

hearth. fluidized bed. Also prepare a block diagram that shows the flow of 

material into and out of the incinerator. This block diagram is intended to 

be a material balance of the operation. 

Waste Characteristics 

In Question 1. please indicate the type and concentration of metal wastes 

that are received at the sewage treatment plant. This information will help 

prepare a material balance around the incinerator. 

Residual Characteristics 

Residual characteristics will be used with the information gathered in 

the previous section to p~rform a material balance of heavy metals. 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

SEWAGE SLUDGE INCINERATION QUESTIONNAIRE 

EQUIPMENT SPECIFICATION 

1. Please provide a block diagram of the incinerator showing the feed 
equipment, incinerator, ash handling equipment, and air pollution control 
equipment. This diagram should show all material entering and leaving 
the system. 

2. Type of incinerator: 

3. Operating schedule: __ hr/day __ day/wk_ wk/yr 

4. Operating temperature of primary chamber: 

Operating temperature of secondary chamber: op 

5. Typl! of auxiliary fuel used: _______________ 

Quantity of auxiliary fuel used: 

6. Incinerator dimensions: 

7. Flue gas flow rate: __________CFM (dry basis, standard 
conditions) 

8. Air pollution control equipment: 

2Control Device Pollutant Controlled Efficiency1 Basis for Efficiency

1 Efficiency should be expressed on a weight removal basis. 

2 Describe the basis for estimating efficiency (i.e., source test, vendor 
guaranty. etc. ) • 
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WASTE CHARACTERISTICS 

1. If available. please provide information on the metals content of the 
treatment system influent: 

METAL CONCENTRATION (ppm) 

Arsenic 

Berryllium 

Cadmium 

Chromium 

Lead 

Manganese 

Mercury 

Nickel 

2. If available. please provide the metals concentration of 
feed (PPM. dry basis): 

OTHER 
SLUDGE SCUM WASTES 

the incinerator 

ARSENIC 

BERRYLLIUM 

CADMIUM 

CHROMIUM 

LEAD 

MANGANESE 

MERCURY 

NICKEL 

3. Moisture content of sludge: 
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4. Mass of sludge incinerated: lbs/day lbs/yr 

5. Mass of scum incinerated: lbs/day lbs/yr 

6. Quantity of other wastes incinerated: lbs/day lbs/yr 

Types of other wastes: 

RESIDUAL CHARACTERISTICS 

_______-lb/yr1. Mass of ash generated: lb/hr 

2. If available. please provide the metals content of the ash: 

CONCENTRATION (ppm) 

Arsenic 

Berryllium 

Cadlnium 

Chromium 

Lead 

Manganese 

Mercury 

Nickel 

3. If available. please provide the mass of particulate emitted from the 
incinerator: 

lb/hr- lb/yr 

4. If available. please provide the mass of volatile organic compounds 
emitted from the incinerator: 

lb/hr lb/yr 
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5. If available. please provide the mass of metal constituents emitted from 

the incinerator: 

METAL LB/HR BASIS FOR EMISSION RATE1 

Arsenic 

Berryllium 

Cadmium 

Chromium 

Lead 

Manganese 

Mercury 

Nickel 

Des-cribe the basis for the emission rae (i.e.. source tests. material 
balances, ·etc.). 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

ELECTROPLATING QUESTIONNAIRE 

PREFACE 

Purpose 

The purpose of this questionnaire is to gather information and data on 

the emission of chromium. nickel. and cadmium from electroplating operations. 

General Information 

The first page of the questionnaire is designed to identify the type(s) 

of electroplating in use. Please complete this page as accurately as 

possible. 

Operating Characteristics 

Please complete this section separately for each tank in use. Three 

copies of this section are provided. If there are more than three tanks in 

use. please make additional copies as necessary. 
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RADIAN-
ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

ELECTROPLATING QUESTIONNAIRE 

GENERAL INFORMATION 

1. Is chrome plating performed at this facility? Yes No 

If yes. what type of plating is performed? 

Decorative 

Hard Plating 

Chromic Acid Anodizing 

2. Is nickel plating performed at this facility? Yes No 

3. Is cadmium plating performed at this facility? --- Yes No 
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TANK OPERATING CHARACTERISTICS1 

Type of plating operation:\: _________________________ 2 

Plating Tank /1: (1. 2. 3. etc.). 3 

Operating Schedule: day/yrHr/day --------
Surface area of plating tank: square feet 

____________ ampres.Typical range of total current: 

Type of pollution control equipment: 

4Estimated control efficiency: 

Basis for removal efficiency: 

5 

1 Complete this page separately for each electroplating tank in use. Make· 
additional copies of this page if necessary. 

2 Please use the descriptors provided under the general information section 
on the previous page. 

3 Please number each tank in use starting with the Hl. 
4 Efficiency should be expressed on a weight removal basis. 

5 Describe the basis for estimating efficiency (i.e•• source test. vendor 
guaranty. etc.). 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

ETHYLENE OXIDE STERILIZATION QUESTIONNAIRE 

PREFACE 

Purpose 

The purpose of this questionnaire is to gather information that can be 

used to estimate emissions of ethylene oxide from hospital sterilization 

activities. 

General Instructions 

In order to accurately estimate ethylene oxide emissions from your 

hospitaf. we need information relating to the_ entire hospital (questions 1 and 

2) as well as specific information on each ethylene oxide sterilizer used 

(questions 3 through 11). Please make and fill out a separate copy of 

q~estions 3 through 11 for each ethylene oxide sterilizer at your hospital. 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

ETHYLENE OXIDE STERILIZATION QUESTIONNAIRE 

1. Is ethylene oxide used as a sterilant at your hospital? Yes No 

If ethylene oxide is not used. please answer question l(a) and return 

this questionnaire. If ethylene oxide is used. please answer the 

remaining questions. 

1 (a). Is material from you hospital sterilized with ethylene oxide at 

a contract sterilization facility? Yes No 

If yes, please name the facility which does your ethylene oxide 

sterilization: 

2. How many beds are there in your hospital (approximately)? 

3. As compared to other hospitals. do any conditions exist at your hospital 

which may lead to a higher or lower than average use of materials 

sterilized with ethylene oxide (such as an above average amount of 

surgery)? 

Yes No 

If yes, please explain: 
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If more than one ethylene oxide sterilizer is used at your hospital. please 

make a separate copy of the remaining questions for each sterilizer used. 

4. Sterilizer number: (1. 2. 3 .•. ) 

type: (table-top) 

(built-in) 

5. Sterilizer manufacturer and model: 

6. Sterilizer volume: Cubic feet: 

7. Average number of sterilization cycles per day (approximate): 

8. Type of sterilant gas mixture used: 

12% ethylene oxide and 88% freon-12 by weight 

100% ethylene oxide 

10% ethylene oxide and 90% carbon dioxide by weight 

other. Please indicate the sterilant gas mixture used: 

9. Size of container sterilant gas is received in: 

70 lb net weight cylinder 

75 lb net weight cylinder 

160 lb net weight cylinder 

67 gram cartridge (3M Sterigas• 2-67) 

100 gram cartridge (3M Sterigas~ 4-100) 

134 gram cartridge (3M Sterigas• 4-134) 

other. Please indicate size: 
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RADIAN 

10. Please indicate the number of sterilant containers used: 

monthly: -----• and 

annually: 

11. Is a non-recirculating water-sealed pump used to evacuate the steril
ization chamber? 

(yes/no) 

If no. please describe the type of pump used for sterilization chamber 
evacuation: 

12. Are any emission control devices used to reduce ethylene oxide emissions 
to the outdoor air? 

(yes/no) 

If yes. please indicate the type and efficiency of control: 

scrubber 

catalytic filter 

carbon adsorption columns 

other. Please describe the control device used: 

Efficienci 

Basis for Efficiency2 

1 

2 

Efficiencies should be expressed on a weight removal basis. 

Describe the basis for the efficiency estimate (i.e •• source 
guarantee. etc.). 

test. vendor 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

PAINT MANUFACTURING SURVEY 

1. Please provide as an attachment. a block diagram of the paint manufac
turing process showing materials storage equipment, feed equipment. 
mixing tanks, and all air pollution control devices. This diagram should 
show all materials entering and leaving the system. 

2. Operating mode: Batch _____ or Continuous -----
3. Operating schedule: hr/day day/wk wk/yr 

or: hrs/batch batches/yr 

4. Please complete Table 1 for each pigment used by the facility. 

s. Please complete Table 2 for each solvent used as a paint additive. 

6. Please 
ations. 

complete Table 3 for each solvent used in tank cleaning oper-

7. Describe tank cleaning procedures: 

8. List the quantity of waste generated from tank cleaning and describe the 
treatment/disposal practices for this waste: 
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9. Please provide the following information for each air pollution control 

device used at the facility: 

Control Device Pollutant Controlled Efficiency1 Basis for Efficencv 2 

1 Efficiencies should be reported in terms of weight percent removal of the 
pollutant controlled. 

2 Describe the basis for estimating efficiency (i.e•• source test. vendor 
guaranty. etc.). 
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TABLE 1. PIGMENT USE INFOMATION 

PIGMENT USE2 
3PIGMENT NAME PIGMENT COMPOSITION1 

LBS/DAY LBS/YR FUGITIVE DUST EMISSION LOSSES

1 By weight percent. list the major constituents of the pigment. 

2 List the daily and annual pigment use for the facility. 

3 As a percentage of the total pigment use. estimate fugitive dust emission losses that 
occur during the handling of the dry pigment. 

F-24 



,rj 
I 
N 
U1 

T.m.E 2. 9'.LVFNI' AWITIVE INRBfATICN 

I a:LVENI' 
llVENI' IiClNIFNl' 

~}JENI' Uf£ MIXINJ 
2 

PAINf PPaOCTiot CF pMNf 
91.VENftW-IE SLVENI' mmµT.I(l( IBS/nAY IBS/YR ~ ~ (OF)4 IBS/DAY IBS/YR {WE[Qlf %) I 

1 By weight percent. li.at the major cooatituents of the solvent. 
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3 As a percentage of the total solvent uae, estimate solvent losses due to evaporatioo. 

4 Li.st the lllix:ing tanperatu.re UBOO during solvent addition. 

5 LiBt the daily arrl anrual paint producti..oo associated with the solvent. 

6 Jf available, please liBt the weight percent of solvent cmtained in the paint. 
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TABLE 3. CLEANING SOLVENT USE INFORMATION 

., SOLVENT 
SOLVENI' USE"" EVAPORATIVE 

SOLVENT NAME SOLVENT COMPOSITION1 LBS/DAY LBS/YEAR LOSSES (%) 3 

1 By weight percent. list the major constituents of the solvent. 

2 List the daily and annual solvent use for the facility. 

3 As a percentage of the total solvent use. estimate solvent losses due to evaporation. 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

LEAD BATI'ERY MANUFACTURING QUESTIONNAIRE 

GENERAL INFORMATION 

1. List the types of batteries manufactured at this facility: 

Automotive: Industrial: 

Other (describe): 

2. Provide the following production data for each battery type listed in 
Question 1: 

Automotive battery production: Batteries Batteries 
Year Day 

Industrial battery production: Batteries Batteries 
Year Day 

Other battery production: Batteries Batteries 
Yea r Day 

3. List the average or typical lead content for each battery type: 

Automotive batteries: lb. le.ad/battery 

Industrial batteries: lb. lead/battery 

Other batteries: lb. lead/battery 

Note: Lead content refers to the total quantity of lead in the 
battery including elemental lead in battery grids and ter
minals, and lead compounds in the active material of battery 
plates. 

4. List the percent- of each battery type manufactured using open formation 
and closed formation processes: 

Automotive batteries: % Open Formation % Closed Formation 

,,,Industrial batteries: ,.., Open Formation % Closed Formation 

,l,Other batteries: "' A, Open Formation "' Closed Formation 
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PROCESS INFORMATION 

A. GRID CASTING 

1. For each battery type. list the percent lead and the percent of alloying 
metals contained in the battery grids: 

Automotive batteries: % Lead 

% (List metal) 

% (List metal) 

Industrial batteries: % Lead 

% (List metal) 

% (List metal) 

Other batteries: % Lead 

% (List metal) 

% (List metal) 

B. LEAD OXIDE PRODUCTION 

-1, Is lead oxide produced on-site? Yes No 

2. For on-site lead oxide production. identify the process used to produce 
the lead oxide : 

Barton Ball Mill 

Other 

3. If fabric filters 
oxide production. 
filter: 

are 
list 

used to 
the air 

control air emissions from on-site lead 
to cloth ratio (4:1. 3:1. or 2:1) of the 

Air to cloth ratio: 
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C. LEAD RECLAIM 

1. Is a lead reclaim furnace used at this facility? Yes No 

2. If a lead reclaim furnace is used. approximltely what percent of the 
total lead processed at the facility is reclaimed in the furnace? ___% 

D. FORMATION 

1. Provide the following information for closed formation processes: 

Automotive batteries: Length of charging cycle Hours 

Charging rate --- Amps 

Industrial batteries: Length of charging cycle Hours 

Charging Rate Amps 

Other batteries: Length of charging cycle Hours 

Charging-cycle --- Amps 

E. AIR POLLUTION CONTROL EQUIPMENT 

1. Provide the following information for each air pollution control device 
used at the facility: 

Control Process1 Pollutant 2 3Device Controlled Controlled Efficiency Basis for Efficiency

1 Process controlled refers to manufacturing processes such as grid 
casting. posting. formation. etc. 

2 Report efficiency in weight percent removal of controlled parameter. 

3 Describe the basis for estimating efficiency (i.e•• source test. vendor 
guaranty. etc.). 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

COOLING TOWER QUESTIONNAIRE 

1. Is a cooling tower (or towers) used at this facility?_ Yes No 

If a cooling tower (or towers) is not used. complete only question one 
and return this questionnaire. If a cooling tower is used. please answer 
the remaining questions. 

2. What type of cooling tower(s) is used? 

Mechanical draft evaporative cooling tower 

Natural draft evaporative cooling tower 

Other, please describe: 

3. In the space provided below, please list the chemical additives used the 
cooling tower. If known, also record the quantity of each chemical used 
and/or its concentration in the cooling water. 

Concentration in 
Chemical Additive Amount Used (lb/yr) the Cooling Water (pom) 

4. If a cooling tower is used in conjunction with electrical power 
generation, what is the thermal energy input to the power plant: 

BTU/hr 
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__________ gallons/hr5. What is the volume of cooling water used? 

6. Is the cooling water recycled? Yes No 

If yes, how much cooling water is removed through blowndown? 

____ gallons/hr 

_______ gallons/hrWhat is the quantity of water recycled? 

7. If known. please indicate the quantity of cooling tower drift as a 
percent of the cooling water used: 

% 

F-31 



RADIAN 
-~ 

ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

SURFACE COATING QUESTIONNAIRE 

PREFACE 

Pur-oose 

The purpose of this questionnaire is to gather information and data 

on the emission of air toxics from the application of paints. varnishes. and 

other surface coating materials. 

Operation Description 

Please provide a written description of the surface coating 

operation. For example. the description should indicate whether brushing. 

rolling. spraying. flow coating. or dipping operations are used. 

Separate copies of the questionnaire should be completed for each 

surface coating operation in use. 

Coating Material Characteristics 

Only broad categories of surface coating materials are listed in the 

questionnaire due to limited speciation data of volatile organic compounds 

from surface coating. Please categorize your coating material within these 

classifications as appropriate. 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

SURFACE COATING QUESTIONNAIRE 

. OPERATION DESCRIPTION 

1. Is surface coating used at this facility? ______ Yes No 

2. If yes. please briefly describe the surface coating operation: 

3. Operating schedule: ___ hr/day day/wk ____ wk/yr 

4. Are any air pollution control devices used to control volatile emissions? 

Yes No 

If yes. what control devices are used? 

CONTROL DEVICE POLLUTANT CONTROLLED EFFICIENCY1 BASIS FOR EFFICIENCY2 

1 Efficiency should be expressed on a weight removal basis. 

2 Describe the basis for estimating efficiency (i.e•• source test. vendor 
guaranty. etc.). 
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COATING MATERIAL CHARACTERISTICS 

1. Please provide the coating application rate for the following materials: 

COATING MATERIAL VOLUME USED (gal/yr) 

Lacquer 

Enamel 

Primer 

Adhesive 

Water base paint 

Oil base paint 

2. Are powder coatings used at your facility? Yes No 

If yes, please indicate which coating materials are powders: 

COATING MATERIAL QUANTITY USED (lb/yr) 

SOLVENT USAGE 

1. Are makeup solvents added to coatings to compensate for standing losses? 

Yes ---- No 

Where appropriate, indicate whether the coating material is water or oil 
based. 
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If yes. list the solvent compounds used and their volumes: 

SOLVENT VOLUME USED (gal/yr) 

2•. Are any solvents used for facility and equipment cleanup? 

Yes No 

If yes. list the solvent compounds used and their volumes: 

SOLVENT VOLUME USED (gal/Yr) 

3. Please describe the treatment/disposal practices for this waste: 
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ALASKA DEPARTMENT OF ENVIRONMENTAL CONSERVATION 

DEGREASING QUESTIONNAIRE 

PREFACE 

Purpose 

The purpose of this questionnaire is to gather information and data on 

the emission of air toxics from degreasing operations. 

Operation Description 

This section is intended to gather general information about the 

degreasing operation. Please describe the types of degreasers and solvents 

used and the total volume of each solvent purchased in 1985. 

Spent Solvent Disposition 

Please copy this section and complete it for each degreasing operation in 

use. 
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ALASKA DEPARTMENT OF ENVIRONMENTAL,CONSERVATION 

DEGREASING QUESTIONNAIRE!, 

OPERATION DESCRIPTION 

1. Is degreasing performed at this facility? Yes No 

2. If yes. please indicate the type of degreasing unit used: 

IN USE? SOLVENTS USED 

Cold cleaner 

Open top vapor 

Conveyorized. vapor 

Conveyorized. non-boiling 

3. For each degreasing operation. record the volume of solvent purchased for 
19SS: 

VOLUME OF SOLVENT PURCHASED 
DEGREASING OPERATION TYPE OF SOLVENT USED (GAL/YR) 
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SPENT SOLVENT DISPOSITION1 

1. Degreasing Operation: 

2. Is spent solvent generated? Yes No 

3. If spent solvent is generated. is the solvent shipped off-site for 
disposal? Yes---- ----· No 

If yes. how much solvent is shipped off-site? ____ lbs/yr 

What percent of the spent solvent is actually solvent? ___ % 

Please append any analytical data that documents the composition of the 
spent solvent. 

____ Yes4. Is spent solvent reclaimed on-site? No 

If yes. how much solvent is reclaimed? lbs/yr 

If yes. how much sludge is generated from the reclaiming operation? 
lb/yr 

Please append any analytical data that documents the compositon of the 
reclaimed solvent and still bottoms. 

Please complete this section separately for each degreasing operation in 
use. 
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APPENDIX G 

EMISSION SOURCE CATEGORIES ASSOCIATED WITH 
SELECTED NON-CRITERIA POLLUTANTS 
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EMISSION SOURCE CATffiORIES ASSOCIATED WITH 

SB..ECTED NONffiITERIA POLLUTANTS 

1
Pollutants Identi fi ad 8ni ssi ons Sources References 

Acetal dehyda 

Acrol ei n 

Al l y l ch l or i de 

Arsenic 

Acati c acid production 
Pantaarythri tot production 
Peracetic acid production 
Py ri danas manufacturing 
Acataldahyda production 
Glyoxal production 

Production of refined acrolein and glycerin 
Methionine analogs (poultry feed supplements] 

production 
Production of acrylic acid intennediata 

Acrylonitrile production 
Acrylic, modacrylic fiber production 
Production of "'8S and SAN resins 
Nitrile rubber and latex production 
Adiponitrile production 
Acrylamida production 
Production of nitrile barrier resins 

Production of ally l ch Lori de, epi ch l orohy dri n, 
and glycerin (usually at the same plant) 

End-use in pesticide, herbicides, and fungicides 
Primary copper and zinc smelting 
Glass manufacturing 
Coal canbustion 
Primary and secondary lead smelting 
Production of chemicals containing arsenic 

(including insecticides, herbicides, and 
wood preservatives] 

Sewage sludge incinerators 
Gray iron foundry 

SAI, 1982 

SAI, 1982 
Sittig, 1981 

Radian, 1983c 
Tierney, 1979a 
U.S. EPA, 19828 

SA!, 1982 

Archer, 1979a 
Cre cal i us, 1974 
Enter Line, 1976 
Gerstle, 1982 
Radian, 1982 
Sittig, 1981 
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1
Pollutants Identified Emissions Sources References 

Asbestos 

Benzene 

Benzi dine 

Benzyl Chloride 

Berryll i um 

Mining and milling of asbestos 
Production of asbestos-containing products 

(including brake linings, shingles end siding, 
textiles, paper and felt, floor tile, and 
cement pipe and sheet) 

Installation of asbestos construction materials 
Roaduy surfacing 
Building demolition and renovation 

Autanobila exhaust 
Gasoline evaporation 
Benzene production 
Production of ethy lbenz ene, styrene, phenol, 

cyclohexane, maleic anhydride, aniline, chlor
obenzenes, nitrobenzene, ethylene, and Linear 
alkyl b~nzene 

Solvent usage in textile manufacturing, degreas
i ng, argani c synthesis, phannaceuti cal synthe
sis, aluminum alkyls, alchohals, and consuner 
products 

Coke production/coke ovens 

Benzidinas production 
Production of commercial dyes (primarily azo, 

mordant, and direct dyes] 
Manufacturing of rubber chemicals 
End-use of dyes [mainly in textiles, paper, and 

leather industries] 

Benzyl chloride production 
Butyl benzyl phthalate production 
auatarnary ammonium canpounds production 
Benzyl alcohol production 

Coal combustion 
Di l canbusti on 
Gray iron foundry 
Berylliun metal and alloy production 
Coke production/coke ovens 

Archer, 1979b 
Sittig, 1981 

Archer, 1979c 
Walker, 1978c 

SAI, 1982 

Sittig, 1975 
SAI, 1982 
Rancitelli, 1974 
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1
Pollutants Identified Emissions Sources References 

[continued) 

Sis(chloranethyl) ether 

Cacini um 

Carbon tetrachloride 

Waste incineration 
Cement production 
Ceramic pl ants 
Rocket motor firings 

Anion-exchange resin production 
Textile manufacturing (segnent using fonnaldir 

hyde-containing reactants and resins in fabric 
finishing and as adhesives) 

Nonwoven industry (using thermosettf ng acrylic 
emulsion polymers] 

Primary cacinilJII smelting 
Primary zinc and copper smelting 
Iron and steel manufacturing 
Secondary copper smelting 
Primary lead smelting 
Coal combustion 
Waste and sewage sludge incineration 
Production of cacini um paint pigments 
Production of cactniun-bari1.111 plastic stabilizers 
N1-Cd battery manufacturing 
Cement production 

Miscellaneous solvent applications (as an oil, 
wax, and fat extractant; in rubber cement; in 
shoe and furniture polishes; in paints and 
la!Xluers; in printing ink; in floor waxes, and 
in stains] 

Carbon tetrachloride production 
Fluorocarbon gas production [F-11 and F-12) 
Mi seal laneous uses [pharmaceuticals manufactur--

i ng, pesticide formuleti on, carbon tetrabrcmi de 
manufacturing, chlorine production] 

Fishbein, 1979a 
Rohlack, Updated 

Gerstle, 1982 
Rancitelli, 1974 
Sittig, 1975 

Anderson, 1983b 
SAI, 1982 
U.S. EPA, 1982a 

G-4 



RADIAN 
CORPORATION 

1Pollutants Identified Emissions Sources References 

CFC 113 (Freon 113) 

Ollorobenzene 

Olloroform 

Oil oroprene 

01 rani 1J11 

Critical cleaning of electrical end mechanical 
essembl i es 

Sol vent eppl i cati ans (primarily degreasing, 
cleaning and drying] 

Solder flux removal 
Dry cleaning 

End-use es degreasing solvent [cold cleaners] 
end intermediate in pesticides manufacturing 

Ollorobenzene production 
Nitrochlorobenzene production 

Miscellaneous solvent end-uses (manufacturing 
of artificial silk, plastics, floor polishes, 
fluorocarbons, dyes, pesticides) 

Eva poreti on fran pulp/paper bl ea chi ng wastewater 
A'lennaceuticals production 
Ollorofonn production 
EDC production 

· Cooling towers 
F-22 production 

Olloroprene production and captive use in poly
chloroprene synthetic rubber manufacturing 
(neoprene, duprene] 

Steel production 
Ferroch ronli i..m production 
Coal canbusti on 
Olranii..m chemicals production (primarily sodiun 

chromate and sodi un di chranete] 
Refrectory production 
Oi l canbusti on 
Waste end sewage sludge incineration 
Cement production 
Cooling towers 
Electroplating 

U.S. EPA, 11383 

SAI, 19B2 

Anderson, 1982b 
Fi shbei n, 1979a 
Kelly, undated 
Sittig, 19B1 
SAI, 1982 

SAI, 1982 
Sittig, 1981 

Gerstle, 1982 
Kelly, undated 
Radian, 19B3b 
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Pollutants Identified Emissions Sources1 
References 

3
Cresols -

Di bromoethane 
(Ethylene dibranide) 

1,4-Di ch l orobenzene 
(p-Dichl~robenzeneJ 

3,3-Di chlorobanzi dine 

Di ch Loroethane 
(Ethylene dichloride) 

Di ch l orcrnethane 
[Methylene chloride} 

End-use as wire enamel solvent 
End-uses as disinfectant/cleaning compound, and 

ore flotation agent 
Coke production/coke ovens 
Cresol production 
Cresylic acid production 
Phenolic resins production 
Miscellaneous production (BHT, antioxidants, 

pesticides, tricresyl phosphate) 

Evaporation of Leaded automotive fuel 
End-use as soil and grain funigant 

End-uses as space deodorant and for moth control 
1,4-Dichlorobenzene production 
Pesticide production (as an intermediate] 
Finishing of woven fabrics 

2
None docunented 

Methyl chloroform production 
Dichloroethane production 
Ethyl ct, l ori de production 
Ethyleneamines production 
Vinyl i dene chloride production 
Trichloroethylene production 
Vinyl ch l ori de production 
Evaporation of Leaded autanotive fuel 
End-use as an extraction solvent [animal fats, 

pharmaceuti cats} 
End-use as a cleaning solvent (plastics, tex

tiles, apparel] 

Formulation and use of household paint and 
varnish removers 

End-use as a metal degreasing solvent 
[primarily cold cleaners) 

Aerosol vapor depressant 
Plastics processing 

SAI, 1982 

Sittig, 1981 

McCurl ey, 1980 
SAI, 1982 

Anderson, 1983a 
GCA, 1976b 
SAI, 1982 

Sittig, 1981 
SAI, 1982 
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1Pollutants Identi fi ed Emissions Sources References 

(continued] 

Dimethyl sulfate 

Dioxane 

Dioxins 

Epi ch l orohy dri n 

Ethylanaimina 
(Aziridine) 

Ethy Lana oxi da 

Intermediate in dye and pharmaceutical 
production 

Extraction solvent for soils, fats, and waxes 

Manufacturing of methyl esters, ethers and 
amines, dyes, drugs, parft.111a, phenol 
derivatives, and pesticides 

Solvent in the separation of mineral oils 

Solvent for cellulose acetate, dyes, fats 
greases, laaiuars, mineral oil, paints poly
vinyl polymers, resins, varnishes and waxes 

Paint and varnish stripping 
Wetting/dispersing agent in textile processing 

dye baths, and stain and printing CCJnpositions 

Hazardous and municipal waste i nci narators, wire 
reclamation incinerators, industrial boilers 
wood stoves, fire-places, rasi denti al furnaces, 
forest fires, transformer fires, charcoal 
production and internal combustion engines 

End-use of pentachlorophenol (wood preservative) 
Production of pentachlorophenol trichlorophenol 

and 2,4,5-T (herbicide) 

Epoxy resin production 
Epichlorohydrin and glycerin production 
Production of miscellaneous apichlorohydrin 

products (polyamide-epichlorohydrin resins, 
apichlorohydrin elastCJnars, and surfactants] 

Textile industry (used in flameproofing, 
shrink-proofing, stiffening, and waterproofing) 

Ethylene oxide production 
Production of ehtylene glycol, di-, tri-, and 

poly-ethylene glycol, surface active agents, 
and athanolamines 

Sittig, 1981 

Sittig, 1981 

Radian, 1983a 
SAI, 1982 

Kal Ly, undated 
Smith, 1983a 
SAI, 1982 

Sittig, 1981 

Sittig, 1981 
Smith, 1983b 
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Formaldehyde 

Hexe ch l orocyclopenta di ene 

Hydrazine 

Lead arsenate 

Maleic anhydride 

Manganese 

Production of urea, phenolic, and melamine 
resins 

Production of pentaerythri tol, butanedi ol, 
acetal resins, and hexamethylenetetramine 

Formaldehyde production 
Resin applications (primarily in construction 

~aterials industries] 
Encl-use in textile (textile treating], paper, 

and coatings industries 
Fuel combustion 
Catalytic cracking (refineries] 

Hexachlorocyclopentadiene production 
Manufacturing of flame retardants, pesticides, 

and flame-retardant resins 

Used in chemical synthesis [anticorrosives, 
dyes, textile agents, pesticides, pha rma
ceuti cal s) 

Used as a rocket fuel 

Manufacturing formulation, and application of 
lead arsenate insecticide 

Maleic anhydride production 
Production of phtalic anhydride and unsaturated 

polyester resins 

Ferrananganese and silicananganese production 
Iron and steel production 
Gray iron foundry 
Coal canbustion 
Coke productiorv'coke ovens 
Diemi cal appl i cati ans and battery production 
Solid waste and sewage incineration 
Cooling tcwers 
Qi L canbusti on 

Kelly, 1983 

Misenheimer, 1983 

SAI, 1982 

U.S. EPA, 1984 

SAI, 1982 

Sittig, 1981 

Sterinan, 1977 

Sittig, 1981 

GCA, 1976d 

Gerstle, 1982 

Kelly, undated 
Sittig, 1975 

SAI, 1982 
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1Pollutants Identified Emissions Sources References 

Mercury 

B-Na phthy l amine 

Nickel 

Ni trobenzene 

N-Nitrosodimethylamine 

Mercury m1n1ng and processing 
Chloralkali manufacturing 
Coal combustion 
Copper and zinc smelting 
Paint application 
Incineration 
Coke production/coke ovens 

Used only for research purposes 

Oil canbustion (including diesel fuel] 
Ferroelloys, iron and steel, and non-ferroalloy 

production 
Coal canbusti on 
Nickel matte refining 
Nickel mining and smelting 
Secondary nickel smelting 
Gray iron foundry 
Coke production/coke ovens 
Cement production 
Cooling towers 
Municipal and sewage sludge incinerators 
Electroplating 
Ni-Cd battery manufacturing 

End-use as solvent in cellulose ether 
manufacturing (petrolelJII industry] 

Nitrobenzene production and captive use to 
produce ani l i na 

N-Nitrosodimethylamine production 
Uses as intennediate in production of dimethyl 

formamide and dimethyl acetamide (industrial 
solvents), Lauryl dimethylamine oxide, 
dimethyl hydrazine pesticides, and rubber 
chemical accelerators 

Gerstle, 1982 
Sittig, 1975 

Gerstle, 1982 
Mccurley, et al., 1980 
Radian, 1983d 
SAI, 1982 

Dori gan, et al., 1976 
SAI, 1982 

SAI, 1982 
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1Pollutants Identified Emissions Sources References 

Ni trosanorphol i ne 

Parathon 

Phenol 

Phosgene 

Polychlorinated biphenyls 
1P03s] 

4
Polycyclic Organic Matter
(includes Benzo(a) pyrene) 

End-use as a corrosion inhibitor in boiler 
systems 

Polish and wax formulating 
Nitrosomorpholina production 
Production of rubber processing chemicals 
Manufacturing of optical brighteners [soao 

and detergent industry] 

Manufacturing, formulation, and application 
of parathion insecticide 

""1enol production 
Production of phenolic resins 
Caprolactam and adi pi c acid production 
Bisphenol-A production 
Production of nonylphenol, salicylic acid, 

and dodecyl phenol 

Phosgene production 
Production of toluene diisocyanete, polymeric 
- isocyanates, and polycarbonates 

Disposal by incineration or burning of trans
formers and capacitors containing PCBs 

Transfonner leeks 

Residential fuel combustion {primarily wood 
5

and coal] 
Motor vehicles 
Prescribed burning and wildfires 

5Municipal and industrial incineration
Coke production/coke ovens 
Other fuel c001bustion (burning coal refuse 

pi las, pCTNer plants, industrial boilers, 
ca ta l y ti c c ra cki ng 

Carbon black and charcoal production 
Asphalt production 
Dye pigment manufacturing 

SAI, 1982 

Sittig, 1981 

SAI, 1982 

SAI, 1982 

Full er, 1977 
SAI, 1982 

Archer, 1979d 
DeAngeli s, 1980 
Faoro, 1981 
Kelly, 1983 
Moral es, 1979 
Moscowitz, 1978 
Murphy, 1981 
Wainwright, 1982 
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Propylene oxide 

Radi onucl ides 

Tetrachloroethylene 
(Perchloroethylene) 

Toluene 

Propylene oxide production 
Production of urethane polyols 
Production of surfactant polyols, propylene 

glycol, di- and tri-propylena glycols, and 
glycol ethers 

Fossil fuel combustion 
Urani un mining and processing 
Nuclear fuel fabrication, nuclear reactor 

operation, and spent fuel reprocessing 
Elemental phosphorous plants 

0 ry cl eani ng 
Textile processing and refinishing 
Metal cleaning and degreasing (solvent) 
Tetrqchloroethylene production 
Miscellaneous chemicals production (intai-

medi-ate] 
Miscellaneous solvent applications [magnetic 

tapes, plastics, rubber solutions, paint 
removers, inks, solvent soaps, fats, and 
oils) 

Automobile exhausts 
Manufacturing and application of paint and 

coatings 
Manufacturing and usa of adhesives, inks, and 

pharmaceuticals 
Evaporation of gasoline 
Coke production/coke ovens 
Toluene production 
Benzene production 
Toluene diisocyenate production 
Banzai c acid production 
Production of vinyl toluene, benzyl chloride, 

xylene, µ--cresol, and benzaldehyde 

SAI, 1982 

Sittig, 1975 

Fishbein, 1979 
Full ar, 1976 
Sittig, 1981 

SAI, 1982 
Walker, 1976b 
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1,1,1-Trichloroethana 
(Methyl chloroform) 

Trichloroethylene 

Vinyl chloride 

Vinylidene chlorida 

8
Xylene 

Metal cleaning (degreasing) 
Various other solvent and cleaning applications 
End-use in aerosol formulations 
1,1,1-Trichloroethane production 
Production of vinyl chlroide, vinylidene chloride 

and ethane 

Metal degreasing [vapor degreasers and cold 
cleaners) 

Various other solvent and cleaning applications 
Trichloroethylena production 
FVC production 

Vinyl chloride and FVC production 
Ethylene dichloride production 

Production of copolymer coating resins [saran, 
cellophane, latex) 

Manufacturing of modacrylic fibers 
Vinyldene chloride production 
Methyl chloroform production 

Mixed xylene solvent usage (primarily in paints 
and coatings} 

Autanobile exhaust 
Gasoline evaporation 
Xylene production 
Terephthalic acid production 

Fishbein, 1979 
Oshmer, 1979 
U.S. EPA, 1982c 

Fishbein, 1979 
Oshmer, 1979 
SAI, 1982 
U.S. EPA, 1982c 

Sittig, 1981 

Fishbein, 1979aa 
Hushon, 1978 
Kel Ly, undated 
Tierney, 1979b 

GCA, 197Se 
SAI, 1982 

1 
Listed in approximate decreasing order with respect to nationwide emissions. 

2 
None found in Litarature specifically addressing emissions sources. 

3 Includes o-, m-,_and p-cresol as well as cresylic acid.
4 

Polycyclic Organic Matter (POM) is also called Polycuclear Aromatic Hydrocarbons (PNA or PAH].
5 

The less efficient the ccmbustion process, the more POM emissions may result. 
6 

Includes o-, m-, p-xylene as well as mixtures of the three. 
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