FINAL

2000 AIR EMISSIONS INVENTORY

YELLOWSTONE NATIONAL PARK

IDAHO-WYOMING-MONTANA

U.S. NATIONAL PARK SERVICE

MARCH 2003


efurness
Rectangle





FINAL

2000 AIR EMISSIONS INVENTORY

YELLOWSTONE NATIONAL PARK
WYOMING/MONTANA/IDAHO

Prepared for:

National Park Service
WASO - Air Resources Division
12795 West Alameda Parkway
Denver, CO 80228

Prepared by:

EA Engineering, Science, and Technology, Inc.
15 Loveton Circle
Sparks, MD 21152
(410) 771-4950

MARCH 2003

Cover Photo: Old Faithful






2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID

CONTENTS
Page
FIGURES ... ettt ettt sttt sttt et e s b st e sb e sbb e ae e et e st e s aseest e bt eemeesaneeastasasesreanssasssenssans iv
TABLES . ..ottt ettt ettt e b e ettt s e et e b e st et e st bt e b e e bt e bt e bt e st e et e e bt e st e e st e saentaenreereereeens v
1. INTRODUCGTION. ...ttt ettt ettt satesbe st e s st eebesaeae st e s st asnsaassesssasssasseasseeens 1
1.1 BacK@IOUNA ....coovvreiiiiieiie ittt sie bt e s e s e s sete e s at e s baa e seaeneeeabeens 1
1.2 Typical Air EMiSSION SOUICES.....cc.eerterrerriererritreeeteenereeeeiseeeseesseessesnseessesssssssasnes 1
1.3 Inventory MethOdOLOZY ....ccccveevviriiniiriieiietieteree ettt ettt et e v e e e sar e 1
1.4 Park DesCriPtion......ccocuiiriiiiiiiiiiiiiiieteiiiie ettt st srteentesressveesbessaesananas 2
1.5 AL QUALILY STATUS..eirtreieiireiiiie ettt erer e see e sressraessseaaessbss e seesraenasaensessnnnes 3
2. STATIONARY AND AREA SOURCE EMISSIONS ...ttt 6
2.1 StAtIONATY SOUICES. ..eeeeeeitrieriiiieieiiereirerseeesitressreesessseessoseaesesssseesasssaeesssaesssssssannns 6
2.1.1 Space and Water Heating Equipment ..........c.ccocveivcviniiiincnnineniinennnne, 6
2.1.2  GENETALOTS ..eeeieiiiiieeeiecieteete et et et e s e e et e s s srasee e et e e ra s e ssasaesabeeas 13
2.1.3  Fuel Storage Tanks........cccvvivreiriieriernienieeneeneeee s ssnesesiiaesseenseessseennas 18
2.2.4 Wastewater Treatment Plants .......ccccoevervieinriieniienniencceee e 20
2.2 ATEA SOUICES c.vvvvreeecniereereiireeeersieeessieteseseesssesesnteesssnaessenstseesssnaessssesessssseassrensnnns 20
2.2.1  WoOdStOVES/FITEPIACES ....veeueiviriiriiiiieiiciieierie ettt 20
2.2.2 CampPires...ccoiivciiiriiiiiriiiinicice et st 20
2.2.3  Wildfires and Prescribed Burning.......ccooccveveeercenienineeciecnneennesniesnnenns 21
2.2.4 Miscellaneous AT€a SOUICES .....cceeeeereerrerrererrerteerneeseersseesssesssesessassassses 22
2.3 Summary of Stationary and Area Source EmiSsions .....c.ccccevveevereeveerseenriesensennnnns 22
3. MOBILE SOURCE EMISSIONS ...ttt eeeereeereeste s seteesetessaesssesssessasseessnennas 24
3.1 Highway VENICIES ....ooviiiiiiiiiieiiccierrte ettt ettt 24
31,1 ViSitor VEHICIES cooeeeieiiieiieeiee ettt ae s 24
3.1.2 GSA/NPS/Concessionaire VEhiCles........ccoervirirernierirennerneeneenerinenennnens 26
3.2 SNOWINODIIES ... cuveeneiettie sttt ettt ettt et s sr e b e e et e s bt s sta s e e saesaessens 27
3.3 Recreational Vehicle GENETators ........ccvvveereerienerniireienteereeete e esee e s e saesveenees 28
3.4  NPS Nonroad VEhiCIES .....ceieriiriiriiirieeierieetete et seeesaeeseesnessassessaesnens 28

National Park Service i1 March 2003



2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID

CONTENTS (Continued)

Page

3.0 IIATING N ERSCIS o ivuinoineriarussnsisissstnisnnebtasianssensiorsssintasasnrssSesnessas pinseninssusssbabianutes 29

3.6 Summary of Mobile Source Emissions........ccccveeieericrnericinenieseneesceseeseveeneenn, 30

4. YELLOWSTONE NP AND REGIONAL EMISSIONS ....ccoiiiirieiriee e 32
4.1 Yellowstone NP SUMIMATY ...ttt ne e nee e 32

4.2  Regional Air EMISSIONS ...ccceevrieeeirenrieieesiieicnsresseeascsntssesnessessnesssssseesssesseesasessnas 32

5. COMPLIANCE AND RECOMMENDATIONS ....ccovnrmmiernnrinoruismosesseessesersnssasseessnennes 34
5.1 L8201 1110] 11 1 11+, - OO TR PRI 34

5.2  Alternative Fuel Vehicle INitiatives ....oooeeeeiieeiiceeec e 34

53 Sustainable DeVEIOPIMENLt.......ccueriemiiriirieiieriii ettt 35

54 BecOMMEnAatIONS i i isnimemss s et ssn s eae s e ma e oes 36

6. BEPEREINCES e teis s ntusians s ooinssis s sumn i8Ryl om0 58 b aa s d s s B UL Ut 39

APPENDIX A - YELLOWSTONE NATIONAL PARK AIR EMISSIONS INVENTORY
CONTACTS

APPENDIX B - DEVELOPED AREAS IN YELLOWSTONE NATIONAL PARK, WY

APPENDIX C — FUEL DATA AND EMISSION FACTORS

APPENDIX D — EMISSION CALCULATIONS

APPENDIX E — PUBIC USE DATA

APPENDIX F — SELECTED WYOMING AIR QUALITY REGULATIONS

National Park Service 1i1 March 2003



2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID

FIGURES

Number Title Page

1 Yellowstone National Parki .......c.cooceemiieeioniieii ettt 4

TABLES

Number Title Page
1 Yellowstone NP Developed Areas........cccovvreueennnnene. e rvereennes 3
2 Heating Equipment at Yellowstone NP ..ot 7
3 2000 Actual Criteria Emissions from Heating Equipment at Yellowstone NP ........ccccceeeece. 9
4 2000 Potential Criteria Emissions from Heating Equipment at Yellowstone NP ................ 11
5 2000 Actual Yellowstone NP Generators Criteria Emissions ......ccceveveervenieeninciccnncnnn 14
6 2000 Potential Yellowstone NP Generators Criteria EmiSSions .......ccoceeveerveerveeernrreecneennne 16
7 Yellowstone NP Petroleum Fuel Tanks........ccccooiviviiiniiiiniiniiniiiecerieeecsnne s 18
8 Yellowstone NP Gasoline Storage Tank EmMISSIons .......ccoccveveiiviiiiiniiniieiinieniie e 19
9 Wastewater Treatment Plant EMiSSIOnNS.......cccccoriiiiiiiiiniciiiiiicnc e 20
10 Woodstove and Fireplace Air Emissions from Yellowstone NP ..o, 20
11 2000 Yellowstone Campfire Air EMISSIONS ....oovvvveiriiiiiviiinniiiiniicnieccnecnee e 21
12 Wildfire Air Emissions from Yellowstone NP ... 22
13 Summary of 2000 Stationary and Area Source Emissions at Yellowstone NP ............... 23
14 Estimated Visitor Vehicle Travel in Yellowstone NP ..o 24
15 NPS, GSA, and Concessionaire Road Vehicles at Yellowstone NP .....cc.cccccvvvevviinennnencnnene 27
16 NPS, GSA, and Concessionaire Snowmobiles and Snowcoaches at Yellowstone NP.......... 27
17 Visitor RV Generator EMISSIONS ....covccverieiiieerierreeiientenieesieetesiiesseseessessassssssensessesssesennes 28
18 NPS Nonroad Vehicles at Yellowstone NP .......ccocccviiiiiiiinninniniireerceeecen 29

National Park Service v March 2003



2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID
TABLES (continued)
Number Title Page
19 Yellowstone NP Marine Vessel EMISSIONS.....ccccerueereiniieermiveniiiinienneiiecnnrecseesaessnressacenees 30
20 Summary of 2000 Mobile Source Emissions at Yellowstone NP ..., 31
21 Estimated Annual Emissions from Yellowstone NP ..ot 32
22 Estimated Annual Emissions from Yellowstone NP, Surrounding Counties,
and the State Of WYOMING......cocciirieriirreicieeiiirenic ittt 33
March 2003

National Park Service v



2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID

1. INTRODUCTION
1.1 BACKGROUND

In August of 1999, the National Park Service (NPS) embarked on the Natural Resource
Challenge, a major effort to substantially improve how the NPS manages the natural resources
under its care. As part of Natural Resource Challenge, the NPS Air Resources Division (ARD)
was tasked with the responsibility of expanding efforts to monitor and understand air quality and
related values in the parks. In addition, the NPS Environmental Leadership policy directs the
NPS to manage the parks in a manner “that demonstrates sound environmental stewardship by
implementing sustainable practices in all aspects of NPS management....” In order to achieve
both of these objectives, it is necessary to gain an understanding of air pollution emissions that
result from activities within the park. Development of an in-park air emissions inventory for
Yellowstone National Park (NP) serves three functions. First, it provides an understanding of the
sources and magnitude of in-park emissions and a basis for contrasting them with emissions from
the surrounding area. Second, it identifies existing and potential strategies to mitigate in-park air
emissions. Finally, it evaluates and ensures the compliance status of the park relative to state and

federal air pollution regulations.

1.2  TYPICAL AIR EMISSION SOURCES

Typical air emission sources within NPS units include stationary, area, and mobile sources.
Stationary sources can include fossil fuel-fired space and water heating equipment, generators,
fuel storage tanks, and wastewater treatment plants. Area sources may include woodstoves and
fireplaces, campfires, and wildland fires and prescribed burning. Mobile sources may include
vehicles operated by visitors, tour operators, and NPS and concessioner employees, and nonroard

vehicles and equipment.
1.3 INVENTORY METHODOLOGY

The methodology to accomplish the air emissions inventory was outlined in a protocol that was
prepared at the initiation of the project (EA Engineering 2001). Tasks consisted of a site survey
in October 2001, interviews with Yellowstone NP and concessionaire personnel, review of
applicable park records, emission calculations, review of applicable state and local air quality
regulations, an assessment of mitigation measures and potential emission reduction initiatives,
and report preparation. The data were used in conjunction with a number of manual and

' See Appendix A
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computer software computational tools to calculate emissions. Computational tools included
U.S. Environmental Protection Agency (USEPA) emission factors such as the Factor Information
Retrieval System (FIRE) database, USEPA TANKS 4.0 model, U.S. Forest Service First Order
Fire Effects Model (FOFEM) 4.0 model, and USEPA MOBILEG.2 and PARTS mobile source
emissions model. The year 2000 was selected as the basis for the air emission inventory since
data for that year were the most recent available at the park. It should be noted that emissions are
expected to vary from year to year due to fluctuations in visitation, prescribed and wildland fires,
and other activities. Additional information on emission estimation methodology, including

emission factors, are provided in other sections of this report.

1.4 PARK DESCRIPTION

Yellowstone NP was established in 1872 as the world's first national park. Located in the
central Rocky Mountains in northwestern Wyoming and extending into Montana and Idaho,
the park is known for its spectacular geysers, hot springs, canyons, and fossil forests.
Yellowstone NP is a broad volcanic plateau surrounded by mountain ranges, encompasses
2,221,722 acres or approximately 3,470 square miles, and has an average elevation of 7,500
feet. The park was designated an International Biosphere Reserve in 1976 and a World
Heritage Site in 1978 by the United Nations Educational, Scientific and Cultural
Organization (UNESCO).

The geysers of Yellowstone NP are grouped in basins located in the western half of the park.
These include Norris, West Thumb, Lower, Midway, and Upper geyser basins. The most
famous geyser, Old Faithful, erupts on the average of every 75 minutes for up to 5 minutes,
expelling 10,000 to 12,000 gallons of water in a column of steam and hot water as high as
170 feet. The Yellowstone River, which is 692 miles long, crosses the region from south to
north, flowing into Yellowstone Lake and through the Grand Canyon of the Yellowstone.
Covering 83,800 acres, Yellowstone Lake is the highest and largest mountain lake in North

America.

The park contains 350 miles of roads, and there are 1,200 miles of trails for hiking and horseback
riding. The Grand Loop, the park's major road, extends for more than 140 miles in a figure eight
within the park and provides access for the motoring public to most of the major thermal and
other natural features during the non-winter months. Yellowstone, Shoshone, and Lewis Lakes
offer boating, and fishing is permitted in most of the park's lakes and streams. During the winter
season, most major park roads are closed to wheeled vehicles but are groomed to provide access
to oversnow vehicles, such as snowmobiles and snowcoaches. The latter are van-like vehicles

that are equipped with motorized tracks and can carry passengers to Old Faithful and a few other

National Park Service 2 March 2003
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destinations.

Developed areas in the park are noted in Figure 1, and information on these areas is summarized

in Table 1. Site maps of many of these developed areas also are provided in Appendix B.

Commercial services in the park that are authorized under concession contracts that may generate

air emissions include lodging, food services, campstores and other retail establishments, boat

tours and small boat rentals, and some transportation tours and services.

TABLE 1: YELLOWSTONE NP DEVELOPED AREAS

Name/Location

Function/Facilities

Gardiner — North Entrance

Xanterra Parks & Resorts Service Center and Warehouse

Mammoth Hot Springs (Upper)

Visitor Center, Park Headquarters, Hotel, Restaurant, Hamilton Store, Public
Gasoline Service Station, Medical Clinic, Post Office, NPS Maintenance Shops,
NPS Garage, Employee Housing

Mammoth Hot Springs (Lower)

Employee Housing, Campground

Tower-Roosevelt

Roosevelt Lodge, Hamilton Store, Public Service Station, Employee Housing

Canyon Village

Visitor Center, Canyon Lodge, Hamilton Store, Public Gasoline Service Station,
Post Office, Employee Housing

Fishing Bridge

Visitor Center, Hamilton Store, Public Gasoline Service Station, RV Park,
Employee Housing,

Lake Village

Lake Lodge, Lake Hotel, Lake Hospital, Marina, Ranger Station,
Employee Housing

Grant Village/West Thumb

Visitor Center, Public Gasoline Service Station, Post Office, Hamilton Store,
Employee Housing

Old Faithful

Visitor Center, Old Faithful Inn, Old Faithful Lodge, Snow Lodge, Post Office,
Public Gasoline Service Station, Medical Clinic, Bus Barn, Employee Housing

West Yellowstone

Ranger Station, Fire Cache, Garage, Hamilton Store Warehouse,
Employee Housing

1.5  AIR QUALITY STATUS

The majority of Yellowstone NP is located in Park County, WY, and there are small portions in
Park and Gallatin Counties, MT and Fremont County, ID. The Wyoming Department of
Environmental Quality (DEQ) is the governing authority for regulating air pollution from

stationary sources in Wyoming. Since there is little industrial activity and a relatively low

population in northwestern WY, overall air quality in the park is good. Park County, WY, Park

and Gallatin Counties, MT, and Fremont County, ID are all in attainment for all national and

state ambient air quality standards (AAQS), including ozone and particulate matter (PM;).

There is one ozone monitor near Lake Yellowstone, and data from that station indicate that there
have been no exceedences of the ozone AAQS in the last six years. The nearest PM;y monitor is
in Cody, WY, which is east of the park, and data indicate that there have been no exceedences of
the PM ;9 AAQS in the last six years.
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In 1998, the Montana DEQ, Monitoring and Data Management Bureau installed an ambient CO
monitoring station near the West Yellowstone entrance station. Monitoring data in 1999 found
CO levels close to the 8-hour AAQS of 9 ppm on February 13-14 (GYA, 1999). This was
President’s Day weekend, which traditionally is the busiest snowmobile weekend of the park’s

winter season.

Yellowstone NP is one of 49 NPS units that are designated as Class I areas by the Clean Air Act
and its Amendments. A Class I area is one that receives the most stringent degree of air quality
protection within and around its borders. For example, potential new or modified sources of
significant pollution that plan to locate near a Class I area must obtain a permit from the
applicable air quality regulatory agency. The NPS has significant input to the permitting process
to ensure that potential air emissions do not pose a threat to visibility or other park resources.

National Park Service 5 March 2003
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2. STATIONARY AND AREA SOURCE EMISSIONS

This section summarizes emissions from stationary sources at Yellowstone NP for the year 2000.
The discussion is divided into sections covering emissions from combustion sources, fuel storage
sources, and area sources. The following emissions were calculated for each source: particulate
matter (PM,o), sulfur dioxide (SO,), nitrogen oxides (NOy), carbon monoxide (CO), carbon
dioxide (CO,), and volatile organic compounds (VOCs). Emission factors and other calculation
procedures are provided in Appendices C and D.

2.1 STATIONARY SOURCES
2.1.1 Space And Water Heating Equipment

Stationary combustion sources at Yellowstone NP include approximately 500 NPS No. 2 fuel oil,
propane, and natural gas space and water heating units, including approximately 485 employee
housing heating units. The principal concessionaire, Xanterra Parks & Resorts, operates an
additional 600 heating units. Table 2 provides any inventory of these heating units.

Criteria air emissions were calculated using the appropriate residential and commercial unit
emission factors. For example, PM emissions from a No. 2 fuel oil boiler at the Administration
Building in Mammoth Hot Springs are calculated as follows:

2.0lb PM

12,600 gal/yr x
B L,ooo gal

} =251b PM/yr

Actual criteria pollutant emissions from space and water heating equipment are summarized in
Table 3. Potential emissions also were calculated by assuming that the heating units were
operated continuously during the year or 8,760 hours per year, and these emissions are

summarized in Table 4.
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TABLE 2: HEATING EQUIPMENT AT YELLOWSTONE NP

Location

[ Capacity (Btufhr) I Number I
 Yellowstone National Park : :

Fuel Tvpe

Maﬁnmoth Administration/Canteen

1,900,000 2 . 2 Fuel 011
Mammoth Visitor Center/Residences 2 & 3/Clinic 1,900,000 2 No. 2 Fuel Oil
Mammoth YCR Supplies/Officers Row Residences 1,900,000 2 No. 2 Fuel Oil
Mammoth Fire Cache/Grounds Shop/Paint Shop 1,900,000 1 No. 2 Fuel Oil
Mammoth Supply Center/Radio Shop/4 Residences 1,900,000 2 No. 2 Fuel Oil
Mammoth 11 Residences/Jail 1,900,000 2 No. 2 Fuel Oil
Mammoth Apartment Bldg/Plumbing Shop 1,900,000 2 No. 2 Fuel Oil
.| Mammoth Elementary School 1,670,000 1 No. 2 Fuel Qil
Lake Hospital 1,900,000 2 No. 2 Fuel Oil
Canyon Village Visitor Center 651,000 2 No. 2 Fuel Oil
0Old Faithful Visitor Center 994,000 2 No. 2 Fuel Oil
Parkwide Residences 100,000 90 No. 2 Fuel Oil
Mammoth New Garage 1,900,000 2 Propane
Canyon Village Garage 1,900,000 1 Propane
Lake Village Garage 1,900,000 1 Propane
Madison Garage 1,900,000 1 Propane
0ld Faithful Emergency Services 1,800,000 1 Propane
Parkwide Residences 100,000 380 Propane
West Yellowstone Fire Cache/Ranger Station 100,000 1 Natural Gas
West Yellowstone Employee Housing 100,000 1 Natural Gas
West Yellowstone Garage 100,000 1 Natural Gas
West Yellowstone Employee Housing 100,000 1 Natural Gas
West Yellowstone 4-Plex Housing 100,000 4 Natural Gas
West Yellowstone 4-Plex Housing 100,000 4 Natural Gas
v el e e T Xanterra Parks & Resorts S - A
Gardiner Laundry 8,000,000 3 No. 2 Fuel Oil
Gardiner Residence 5 140,000 1 No. 2 Fuel Oil
Mammoth 4,184,000 3 No. 2 Fuel Oil
Mammoth Residence 3 140,000 1 No. 2 Fuel Oil
Mammoth Residence 24 140,000 1 No. 2 Fuel Oil
Mammoth Residence 89 120,000 1 No. 2 Fuel Oil
Mammoth Spruce Dorm 1,900,000 1 No. 2 Fuel Oil
Lake Village Lake Hotel 5,230,000 3 No. 2 Fuel Oil
Lake Village Lake Hotel Kitchen 839,000 1 No. 2 Fuel Oil
Lake Village Lake Lodge 2,092,000 3 No. 2 Fuel Oil
Lake Village Lake Lodge Kitchen 837,000 1 No. 2 Fuel Qil
Old Faithful Inn 6,277,000 3 No. 2 Fuel Qil
Old Faithful Inn Kitchen 8,370,000 1 No. 2 Fuel Qil
Old Faithful Lodge 4,184,000 3 No. 2 Fuel Oil
Old Faithful Snow Lodge 2,930,000 3 No. 2 Fuel Oil
Canyon Village Lodge 3,350,000 2 No. 2 Fuel Oil
Canyon Village Lodge Kitchen 2,510,000 1 No. 2 Fuel Oil

National Park Service
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TABLE 2: HEATING EQUIPMENT AT YELLOWSTONE NP (CONTINUED)

| Location I Capacity (Btu/hr) l Number l Fuel Type
.. . Xanterra Parks & Resorts (Continuedy
Gardiner Personnel/Service Center 126,000 1 Propane
Gardiner Residence 1 & 2 118,000 2 Propane
Gardiner Support Services/Warehouse/Residence 100,000 2 Propane
Mammoth Residence 1 & 2 715,000 1 Propane
Mammoth Residence 3 100,000 1 Propane
Mammoth Residence Duplex 113,000 2 Propane
Mammoth Roosevelt Kitchen 250,000 1 Propane
Mammoth Roosevelt Cookout 50,000 1 Propane
Lake Hotel Kitchen/Residence 150,000 1 Propane
Lake Lodge Kitchen/Residence 150,000 2 Propane
Fishing Bridge RV Park 100,000 1 Propane
Bay Bridge Store/Office/Repair Shop 45,000 2 Propane
Old Faithful Inn Kitchen/Residence 150,000 2 Propane
Old Faithful Lodge Kitchen/Residence 150,000 2 Propane
01d Faithful Snow Lodge 150,000 1 Propane
Canyon Village Lodge Kitchen 150,000 1 Propane
Canyon Village Residences 50,000 3 Propane
Canyon Village Lodge Cabins 50,000 550 Propane
Grant Village Lake House 140,000 2 Propane
National Park Service March 2003
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TABLE 3: 2000 ACTUAL CRITERIA EMISSIONS FROM HEATING EQUIPMENT

AT YELLOWSTONE NP
¥ ocition Fuel | Consumption | PM;, SO, NOx CcO CO,; vocC
Type (gal/yr) (Ibs/yr) | (bs/yr) | (Ibs/yr) | (Ibs/yr) | (Ibs/yr) | (lbs/yr)
. ~National Park Service 7 L &
Mammoth Administration/ | g, o) o7 12,600 25 895 252 63| 270,897 4
Canteen
Mammoth Visitor Center/ .
Residences 2 & 3/Clinic Fuel Oil 12,600 25 895 252 63 270,897 4
Mammoth YCR Supplies/ . "
O ere R REsid npes Fuel Oil 12,600 25 895 252 63 270,897 4
Mammoth Fire Cache/ )
Grounds Shop/Paint Shop | 21 Ol 6,300 13 447 126 31| 135,449 2
Mammoth Supply Center/ .
Radio Shop/4 Residences Fuel Qil 12,600 25 895 252 63 270,897 4
?:ﬁmm"th LLRendencest  Jeuion 12,600 25 895| 252 63| 270,897 4
Mammoth Apartment .
Bldg/Plambing Shop Fuel Oil 12,600 25 895 252 63| 270,897 4
ot Elementagy Fuel Oil 5,537 11 393) 111 28| 119,052 2
School
Lake Hospital Fuel Oil 12,600 25 895 252 63 270,897
Snyon Vilace Visitor Fuel Oil 4317 9 307 86 22| 92,818 1
Center
Old Faithful Visitor Center | Fuel Qil 6,592 13 468 132 33 141,722 2
Parkwide Residences Fuel Oil 29,842 12 2,119 537 149 641,599 21
Subtotal 140,787 234 9,996 7041 3,026,921 59
Mammoth New Garage Propane 13,120 5 0 184 26| 164,000 4
Canyon Village Garage Propane 6,560 3 0 92 13 82,000 2
Lake Village Garage Propane 6,560 3 0 92 13 82,000 2
Madison Garage Propane 6,560 3 0 92 13 82,000 2
Old Faithful Emergency | gone 6,560 3 0 92 13| 82,000 2
Services
Parkwide Residences Propane 131,200 52 2 1,837 262 | 1,640,000 39
Subtotal 170,560 68 3 2,388 341 2,132,000 51
{cu ft/yr)
S Elowions e Nat. Gas 86,208 1 0 9 al 1,078 1
Cache/Ranger Station
West Yellowstone Employee | . G, 86,208 1 0 9 4 1,078 1
Housing
West Yellowstone Garage Nat. Gas 86,208 1 0 9 4 1,078 1
West Yellowstone Employee | 10, Gag 86,208 1 0 9 1,078 1
Housing
eest R eliowstoneS=BIeh. gt i 144,833 3 0 38 16| 4310 3
Housing
West Yellowstone 4-Plex |\t Gas 344,833 3 0 38 16| 4310 3
Housing
Subtotal 1,034,500 9 1 113 48 12,931 9
NPS Totals | 311 10,000] 5257]  1,093] 5,171,852 119
National Park Service 9 March 2003
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TABLE 3: 2000 ACTUAL CRITERIA EMISSIONS FROM HEATING EQUIPMENT
AT YELLOWSTONE NP (CONTINUED)

Location Fuel Consumption | PM;, SO, NOx CcO CO, vOC
Type (gal/yr) (Ibs/yr) | (Ibs/yr) (Ibs/yr) | (bs/yr) (Ibs/yr) (Ibs/yr)
Gardiner Laundry Fuel Oil 114,066 228 8,099 2,281 570| 2,452,419 39
Gardiner Residence 5 Fuel Oil 1,195 2 85 24 6 25,693 0
Mammoth Fuel Oil 133,012 266 9,444 2,660 665| 2,859,758 45
Mammoth Residence 3 Fuel Oil 1,796 4 128 36 9 38,614 1
Mammoth Residence 24 Fuel Oil 557 1 40 11 3 11,976 0
Mammoth Residence 89 Fuel Oil 784 2 56 16 4 16,856 0
Mammoth Spruce Dorm Fuel Oil 13,182 26 936 264 66 283,413 4
Lake Village Lake Hotel Fuel Oil 43,152 86 3,064 863 216 927,768 15
Lake Hotel Kitchen Fuel Oil 2,308 5 164 46 12 49,622 1
Lake Village Lake Lodge | Fuel Oil 23,146 46 1,643 463 116 497,639 8
Lake Lodge Kitchen Fuel Oil 3,087 6 219 62 15 66,371 1
Old Faithful Inn Fuel Oil 71,670 143 5,089 1,433 358 1,540,905 24
Old Faithful Inn Kitchen | Fuel Oil 30,716 61 2,181 614 154 660,394 10
Old Faithful Lodge Fuel Oil 41,820 84 2,969 836 209 899,130 14
Old Faithful Snow Lodge | Fuel Oil 53,661 107 3,810 1,073 268| 1,153,712 18
Canyon Village Lodge Fuel Oil 27,700 55 1,967 554 139 595,550 9
Canyon Village Lodge | 1 o) 10255 21 728 205 51| 220483 3
Kitchen
Subtotal 572,107 1,144 40,620 11,442 2,861 12,300,301 195
Gardiner Service Center Propane 9,660 4 0 135 19 120,750 3
Gardiner Residence 1 & 2 | Propane 18,095 7 0 253 36 226,188 5
Gardiner Support
Services/ Warehouse/ Propane 10,132 4 0 142 20 126,650 3
Residence
Ytammoth Residence L& | propane 8,30 4 0 125 18] 111,625 3
Mammoth Residence 3 Propane 418 0 0 6 1 5,225 0
Mammoth Res. Duplex Propane 3,963 2 0 55 8 49,538 1
Mammoth Roosevelt Propane 16,897 7 0 237 34| 211213 5
Kitchen
Mammoth Roosevelt Propane 1,509 1 0 21 3| 18863 0
Cookout
Lake Hotel Kitchen Propane 8,612 3 0 121 17 107,650 3
Lake Lodge Kitchen Propane 18,868 8 0 264 38 235,850 6
Fishing Bridge RV Park Propane 8,576 3 0 120 17 107,200 3
Bay Bridge Store/Shop Propane 946 0 0 13 2 11,825 0
Old Faithful Inn Kitchen Propane 13,754 6 0 193 28 171,925 4
Old Faithful Lodge Kit. Propane 4,610 2 0 65 9 57,625 1
Old Faithful Snow Lodge | Propane 13,671 5 0 191 27 170,888 4
Canyon Lodge Kitchen Propane 13,908 6 0 195 28 173,850 4
Canyon Village Propane 954 0 0 13 2 11,925 0
Residences
Canyon Lodge Cabins Propane 67,587 27 1 946 135 844,838 20
Grant Village Lake House | Propane 4,920 2 0 69 10 61,500 1
Subtotal 226,010 90 4 3,164 4521 2,825,125 68
Xanterra Parks & Resorts Totals 1,235 40,624 14,606 3,313 15,125,426 262
Yellowstone NP Totals| 1,546 50,623 19,863 4,406| 20,297.277 382
National Park Service 10 March 2003




2000 Air Emissions Inventory

Yellowstone National Park, WY/MT/ID -

TABLE 4: 2000 POTENTIAL CRITERIA EMISSIONS FROM HEATING EQUIPMENT

AT YELLOWSTONE NP
Location Fuel Consumption | PM;, SO, NOy CcO CO, vOC
Type (gal/yr) (lbs/yr) (Ibs/yr) (Ibs/yr) | (bs/yr) | (bs/yr) (Ibs/yr)
- _National Park Service -
Mammoth Administration/ | o) oy 237771 476] 16,882 4755 1189 >112:086 81
Canteen
Mammoth Visitor Center/ . 5,112,086
Residences 2 & 3/Clinic Fuel Oil 237,771 476 16,882 4,755 1,189 81
Mammoth YCR Supplies/ | o o 237771 476| 16,882 4755 1189| 112086 81
Officers Row Residences
Mammoth Fire Cache/ . 2,556,043
Grounds Shop/Paint Shop Fuel Gil 118,886 238 8,441 2,378 594 40
Mammoth Supply Center/ . 5,112,086
Radio Shop/4 Residences Fuel Oil 237,771 476 16,882 4,755 1,189 81
?;Iﬁmmmh 11 Residences/ | ¢ o1 51 237771 476 16,882 4755| 1,189 >11%086 81
Mammoth Apartment . 5,112,086 .
Blde/Plumbing Shop Fuel Oil 237,771 476| 16,382 4,755| 1,189 81
gimhomollmh Elementary Fuel Oil 104,494  209| 7,419 2000  sap| 2246627 36
Lake Hospital Fuel Oil 237,771 476 16,882 4,755 1,189 5,112,086 81
SZEZ;H Village Visitor Fuel Oil 81,468  163| 5784 1620| 407| L7162 28
Old Faithful Visitor Center | Fuel Oil 124,392 249 8,832 2,488 622] 2,674,428 42
Parkwide Residences Fuel Oil 563,143 225 39,983 10,137 2,816 12,107,571 402
Subtotal 2,656,783 4413| 188,632 52,0091 13,284 57,120,831 1,113
Mammoth New Garage Propane 363,803 146 7 5,093 7281 4,547,541 109
Canyon Village Garage Propane 181,902 73 3 2,547 364 2,273,770 55
Lake Village Garage Propane 181,902 73 3 2,547 364 2,273,770 55
Madison Garage Propane 181,902 73 ) 2,547 364| 2,273,770 55
Old Faithful Emergency | p oo 181,902 73 3 2547|  364| 2273770 55
Services
Parkwide Residences Propane 3,638,033 1,455 65 50,932 7,276| 45475410 1,001
Subtotal 4,729,443 1,892 85 66,212 9,459| 59,118,033 1,419
(cu ft/yr)
West Yellowstone Fire
Cache/Ranger Station Nat. Gas 834,286 6 1 78 33 100,114 6
West Yellowstone Nat. Gas 834,286 6 1 78| 33| 100,114 6
Employee Housing
West Yellowstone Garage | Nat. Gas 834,286 6 1 78 33 100,114 6
West Yellowstone Nat. Gas 834,286 6 1 78 33| 100,114 6
Employee Housing
West Yellowstone 4-Plex | 0 o | 3337143 25 2 314|  133|  400,457 25
Housing
West Yellowstone 4-Plex | .1 g 3,337,143 25 2 314 133 400457 25
Housing
Subtotal 10,011,429 76 6 941 400( 1,201,371
NPS Totals| 6380] 18,893  119,163] 23,143| 117,440,236| 2,608
National Park Service 11 March 2003




2000 Air Emissions Inventory

Yellowstone National Park, WY/MT/ID

TABLE 4: 2000 POTENTIAL CRITERIA EMISSIONS FROM HEATING EQUIPMENT
AT YELLOWSTONE NP (CONTINUED)

Location Fuel Consumption | PMy, SO, NOx CcOo CcO, vOC
Type (gal/yr) (Ibs/yr) | (bs/yr) | (Ibs/yr) | (Ibs/yr) | (bs/yr) |(bs/yr)
.. o XanterraParks&Resorts
Gardiner Laundry Fuel Oil 1,501,714 3,003 | 106,622 30,034 7,509 32,286,857 511
Gardiner Residence 5 Fuel Oil 8,760 18 622 175 44 188,340 3
Mammoth Fuel Oil 785,397 1,571] 55,763 15,708 3,927 16,886,026 267
Mammoth Residence 3 Fuel Oil 8,760 18 622 175 44 188,340 3
Mammoth Residence 24 Fuel Oil 8,760 18 622 175 44 188,340 3
Mammoth Residence 89 Fuel Oil 7,509 15 533 150 38 161,434 3
Mammoth Spruce Dorm Fuel Oil 118,886 238 8,441 2,378 5941 2,556,043 40
Lake Village Lake Hotel Fuel Oil 981,746 1,963| 69,704 19,635 4909 21,107,533 334
Lake Hotel Kitchen Fuel Oil 52,497 105 3,727 1,050 2621 1,128,695 18
Lake Village Lake Lodge | Fuel Oil 392,698 785| 27,882 7,854 1,963 8,443,013 134
Lake Lodge Kitchen Fuel Oil 52,372 105 3,718 1,047 262 1,126,004 18
Old Faithful Inn Fuel Oil 1,178,283 2,357| 83,658 23,566 5,891 25,333,075 401
Old Faithful Inn Kitchen Fuel Oil 523,723 1,047 37,184 10,474 2,619 11,260,041 178
Old Faithful Lodge Fuel Oil 785,397 1,571] 55,763 15,708 3,927| 16,886,026 267
Old Faithful Snow Lodge | Fuel Oil 550,003 1,100 39,050 11,000 2,750] 11,825,061 187
Canyon Village Lodge Fuel Oil 419,229 838| 29,765 8,385 2,096 9,013,414 143
Canyon Lodge Kitchen Fuel Oil 157,054 314 11,151 3,141 7851 3,376,667 53
Subtotal 7,532,787 15,066| 534,828 150,656 37,664| 161,954,911
Gardiner Service Center Propane 12,063 5 0 169 24 150,787 4
Gardiner Residence 1 & 2 | Propane 22,594 9 0 316 45 282,426 7
Sardiner Suppor: Serv iees/ | propane 19,148 8 0 268 3g| 239344 6
Mammoth Residence 1 & 2| Propane 68,452 27 1 958 137 855,656 21
Mammoth Residence 3 Propane 9,574 4 0 134 19 119,672 3
Mammoth Res. Duplex Propane 21,637 9 0 303 43 270,459 6
Mammoth Roosevelt Kit. Propane 23,934 10 0 335 48 299,180 7
Mammoth Roosevelt Propane 4,787 9 0 67 10 59,836 1
Cookout
Lake Hotel Kitchen Propane 14,361 6 0 201 29 179,508 4
Lake Lodge Kitchen Propane 28,721 11 1 402 57 359,016 9
Fishing Bridge RV Park Propane 9,574 4 0 134 19 119,672 3
Bay Bridge Store/Shop Propane 8,616 3 0 121 17 107,705 3
Old Faithful Inn Kitchen Propane 28,721 11 1 402 57 359,016 9
0Old Faithful Lodge Kit. Propane 28,721 11 1 402 57 359,016 9
Old Faithful Snow Lodge | Propane 14,361 6 0 201 29 179,508 4
Canyon Lodge Kitchen Propane 14,361 6 0 201 29 179,508 4
Canyon Village Residences | Propane 14,361 6 0 201 29 179,508 4
Canyon Lodge Cabins Propane 2,632,787 1,053 47 36,859 5,266 32,909,836 790
Grant Village Lake House | Propane 26,807 11 0 375 54 335,082 8
Subtotal 3,003,579 1,201 54 42,050 6,007 | 37,544,738
Xanterra Parks & Resorts Totals 16,267 | 534,882 192,706 43,6711 199,499,649| 3,462
Yellowstone NP Totals| 22,647 723,605 311,868 66,814 316,939,885 6,070
National Park Service 12 March 2003




2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID

2.1.2 Generators

2.1.2.1 Generator Emissions — Actual

Emissions were calculated by multiplying the unit rating (kW) of the generators by an estimated
annual run time (hr/yr) to get the kW-hr/yr, and the appropriate emission factors were then
applied. For example, actual PM emissions from the 30 kW generator at the Beartooth Road
Camp are calculated as:

kW hp - hr

30 kW x[
year

24 hours] ){1.34 hp} x{o.oozzo Ib PM} 0b PMiyr

Actual generator criteria emissions are summarized in Table 5.

2.1.2.2 Generator Emissions — Potential

Potential emissions were also calculated for the generators, and the same emission factors that
were used to calculate the actual emissions were used to calculate these potential emissions. To
calculate potential emissions, EPA guidance on the number of hours of operation to assume was
adopted:

EPA does not recommend the use of 8,760 hours per year (i.e., full-year
operation) for calculating PTE (potential to emit) for emergency generators...The
EPA believes that 500 hours is an appropriate default assumption for estimating
the number of hours that an emergency generator could be expected to operate
under worst-case conditions.'

Potential operating hours used for generators that were actually operated more than 500 hours a
year were assumed to be 8,760. Potential criteria generator emissions are summarized in Table 6.

Calculating Potential to Emit (PTE) for Emergency Generators, Office of Air Quality Planning and
Standards (MD-10), U.S. Environmental Protection Agency, 06 September 1995.

National Park Service 13 March 2003
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2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID

2.1.3 Fuel Storage Tanks

- Yellowstone NP and its concessionaires, Yellowstone Park Service Stations and Xanterra Parks
& Resorts, operate numerous gasoline and diesel fuel underground storage tanks (USTs) and
aboveground storage tanks (ASTs) that serve NPS and concessionaire vehicles and other
motorized equipment and the general public. There are also numerous No. 2 fuel oil, diesel fuel,
and propane tanks that serve heating equipment and generators throughout the park. Table 7
summarizes the number of gasoline, diesel, and fuel oil tanks by organization.

TABLE 7: YELLOWSTONE NP PETROLEUM FUEL TANKS

Owner Gasoline Diesel No. 2 Fuel Oil
National Park Service 18 27 42/90"
Yellowstone Park Service Stations 16 5 -
Xanterra Parks & Resorts 4 3 15
Total 38 35 147

I Approximate number of employee residences utilizing no. 2 fuel oil heating units

There are two basic types of VOC emissions from storage tanks: working losses and standing
losses. Working losses are composed of both withdrawal and refilling loss emissions.
Withdrawal loss emissions result from the vaporization of liquid fuel residue on the inner surface
of tank walls as the liquid levels in the tank are decreased and air is drawn into the tank.

Refilling losses refer to fuel vapor releases to the air during the process of refilling the tank as the
liquid level in the tank increases and pressurizes the vapor space. Standing losses describe those
tank emissions from the vaporization of the liquid fuel in storage due to changes in ambient
temperatures. VOC losses are also a direct function of the annual product throughput or tank
turnovers.

VOC emissions from the park fuel storage tanks were calculated using the USEPA TANKS4
software program. TANKS4 is based on the emission estimation procedures from Chapter 7 of
EPA's Compilation of Air Pollutant Emission Factors (AP-42) and uses chemical,
meteorological, and other data to generate emission estimates for different types of storage tanks.
Since the public service stations operated by Yellowstone Park Service Stations are closed during
the winter season, except the station at Upper Old Faithful and the snowmobile fuel facility near
Mammoth, emissions were not calculated for the winter months. Emissions from diesel tanks are
extremely small since the volatility of diesel fuel is extremely low compared to gasoline.

Therefore, only emissions from gasoline USTs and ASTs were calculated and are summarized in
Table 8.

National Park Service 18 March 2003
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TABLE 8: YELLOWSTONE NP GASOLINE STORAGE TANK EMISSIONS

Location Type Volume (gal) Tl};:?/g},l;l;Ut (l\;:/);)

. o National Park Service , s c .
Beartooth Road Camp UST 2,000 8,440 51
Bechler Ranger Station AST 500 2,110 92
Canyon Fuel Station UST 6,000 25,320 154
East Entrance UST 2,000 8,440 51
Grant Village Fuel Station UST 6,000 25,320 154
Grant Boat Operations AST 550 2,321 93
Lake Fuel Station-Maint Area UST 6,000 25,320 153
Mammoth Clinic Generator UST 550 2,321 14
Mammoth New Fuel Station - YCC Camp UST 4,000 16,880 102
Madison Fuel Station UST 6,000 25,320 153
Northeast Fuel Station UST 2,000 8,440 51
Norris Fuel Station UST 2,000 8,440 51
0Old Faithful Fuel Station UST 6,000 25,320 154
South Entrance Fuel Station UST 2,000 8,440 51
Tower Falls Fuel Station UST 2,000 8,440 51
West Entrance Fuel Station UST 4,000 16,880 102

NPS Total 226,400 1,477

... " Yellowstone Park Service Station .
Canyon Village SS E10 UST 28,500 524,377 3,517
Canyon Village SS Mid-Grade UST 15,250 65,547 453
Canyon Village SS Super Unleaded UST 28,500 65,547 440
Fishing Bridge SS E10 UST 28,000 313,153 1,838
Fishing Bridge SS Super Unleaded UST 11,000 78,288 525
Grant Village E10 UST 11,400 274,125 1,838
Grant Village Super Unleaded UST 7,600 68,531 391
Mammoth Hot Springs E10 UST 9,500 210,236 823
Mammoth Hot Springs Super Unleaded UST 9,500 52,560 206
Mammoth Hot Springs — Snowmobiles UST 4,000 30,555 53
Old Faithful Lower E10 UST 15,000 352,675 2,365
Old Faithful Lower Super Unleaded UST 5,000 12,383 48
Old Faithful Upper E10 UST 85,000 168,800 1,023
Old Faithful Upper Super Unleaded UST 20,000 42,200 256
Tower E10 UST 9,500 77,546 303
Tower Super Unleaded UST 9,500 19,386 76
YPSS Total 2,355,909 14,155

-~ XanterraParks & Resorts . .
Bridge Bay Marina UST 10,000 45,810 179
Old Faithful Bus Barn UST 10,000 6,715 45
Old Faithful Bus Bam UST 10,000 6,715 45
Gardiner Service Center UST 10,000 53,076 208
Xanterra Total 112,316 477
Yellowstone NP Total 2,694,625 lbs | 16,110
tons 8.06

National Park Service 19 March 2003



2000 Air Emissions Inventory Yellowstone National Park, WY/MT/ID

2.1.4 Wastewater Treatment Plants

- The NPS operates five mechanical, secondary wastewater treatment facilities in Yellowstone NP.

- Using a VOC emission factor of 8.9 Ibs VOC/million gallons of influent treated, the estimated

~ actual emissions are summarized in Table 9. Potential emissions based on the design capacity of
the plant also are noted in Table 9.

TABLE 9: WASTEWATER TREATMENT PLANT EMISSIONS

Location Design Capacity Wastewater Treated VOC (Ibs/yr)
(gal/day) (gal/yr) Actual Potential

Madison Junction 75,000 5,600,000 50 244
Old Faithful 510,000 52,000,000 463 1,657
Grant Village 200,000 13,000,000 116 650
Lake/Fishing Bridge 500,000 31,000,000 276 1,624
Canyon 400,000 60,000,000 534 1,299

Totals 161,600,000 1,439 5,474

2.2  AREA SOURCES

2.2.1 Woodstoves/Fireplaces

Park officials estimated that approximately one-half of the five hundred employee residences in
the park had operational woodstoves and consumed approximately five cords of wood per
household per year. The estimated emissions are summarized in Table 10.

TABLE 10: WOODSTOVE AND FIREPLACE AIR EMISSIONS FROM YELLOWSTONE NP

Location Number Fuel PM SO, NOy Cco vVOC
Consumption | (Ibs/yr) | (Ibs/yr) | (lbs/yr) (Ibs/yr) | (bs/yr)
. Ly S , . Woodstoves e L 0
Employee Residences | 250 [ 1250cords/yr | 75904 | 878 | 5704 | 554,141 | 502,369

2.2.2 Campfires

There are eleven campgrounds with about 2,200 campsites in Yellowstone NP. The Yellowstone
NP Visitor Services office provided monthly statistics on the number of occupied campsites at
each of the eleven campgrounds. Assuming that approximately 90 percent had an evening or

- morning campfire at each occupied site and that each campfire site consumes approximately 15

lbs of wood, air emissions from campsites in 2000 were calculated and are summarized in Table
11.
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TABLE 11: 2000 YELLOWSTONE NP CAMPFIRE EMISSIONS

Location Campfires Fuel PM;, S0, NOx co vOoC
(tons/yr) | (Ibs/yr) (lbs/yr) (Ibs/yr) (Ibs/yr) (Ibs/yr)
Bridge Bay 13,838 104 3,591 42 270 26,215 23,766
Canyon 12,754 96 3,310 38 249 24,162 21,905
Grant Village 11,346 85 2,944 34 221 21,496 19,487
Indian Creek 2,659 20 690 8 52 5,037 4,566
Lewis Lake 2,701 20 701 8 53 5,117 4,639
Madison 13,937 105 3,617 42 272 26,403 23,936
Mammoth 4,253 32 1,104 13 83 8,058 7,305
Norris 5,508 41 1,429 17 107 10,435 9,460
Pebble Creek 1,628 12 422 5 32 3,084 2,796
Slough Creek 2,251 17 584 7 44 4,264 3,866
Tower Falls 2,014 i5 523 6 39 3,816 3,459
Total 72,888 547 18,915 219 1,421 138,087 125,186
tons/yr
9.46] 0.11] 0.71] 69.04| 62.59

2.2.3 Wildfires and Prescribed Burning

Wildland fires are ignited naturally, usually by lightening and are typically suppressed, while
prescribed fires are ignited intentionally in order to achieve fire management objectives.
Prescribed burning is a land treatment process to accomplish natural resource management
objectives, including reducing the potential for destructive wildfires, eliminating excessive fuel
buildup, controlling insects and disease, improving wildlife habitat and forage production,
maintaining natural succession of plant communities, and restoring natural processes. Only
prescribed burning emissions are considered as anthropogenic emissions; however, to the extent
that prescribed burning is conducted to achieve ecological benefit, the emissions could be
considered natural.

Due to NPS restrictions imposed on prescribed fires, none were conducted in the year 2001, the
latest year for which data were available. Of the 36 wildland fires in Yellowstone in 2001, only
six were larger than 0.5 acres in size, and all were suppressed. The First Order Fire Effects
Model (FOFEM) was used to estimate emissions. FOFEM is a computer program developed by
the Intermountain Fire Sciences Lab, U.S. Forest Service to predict the effects of prescribed fire
and wildfire in forests and rangelands throughout the U.S. In particular, it quantifies emissions
of PMo, PM; 5, CHs, CO, and CO,, which are summarized in Table 12.
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TABLE 12: WILDFIRE AIR EMISSIONS FROM YELLOWSTONE NP

Fire Name Acres PMio PM. s voc! co CO;
(tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr)

Arthur 2,504 819 694 419 9,171 41,786
Falco 720 235 199 121 2,637 12,015
Little Joe 110 36 . 30 18 403 1,836
Little 55 18 15 9 201 918
Sulphur 825 270 229 138 3,022 13,767
Stone 128 42 35 21 469 2,136

Total 4,342 1,420 1,200 727 15,900 72,458
' As methane (CHy)

2.2.4 Miscellaneous Area Sources

Miscellaneous area sources include food preparation, degreasers, paints and other surface

coatings, lighter fluid consumption, consumer solvents, propane use by visitors in recreational

vehicles, and highway maintenance, such as paving materials. There is woodworking dust

collection system in the carpentry shop in Mammoth Hot Springs. The woodworking dust

collection system is ventilated to a cyclone dust collector, and a visual inspection of the unit

revealed no evidence of wood dust.

2.3 SUMMARY OF STATIONARY AND AREA SOURCE EMISSIONS

Table 13 summarizes the stationary and area source emissions calculated above in a format that

allows comparison between the various sources as well as providing totals for each pollutant or

pollutant category under consideration.
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3. MOBILE SOURCE EMISSIONS

This section summarizes emissions from mobile sources at Yellowstone NP for 2000. Mobile

emission sources include highway and nonroad vehicles, including snowmobiles.
3.1 HIGHWAY VEHICLES

3.1.1 Visitor Vehicles

The park contains approximately 350 miles of roads, including the Grand Loop road that extends
for more than 140 miles in a figure eight within the park and provides access for the motoring
public to most of the major thermal and other natural features during the non-winter months. A
comprehensive transportation analysis was conducted at the park in 1992 (Yellowstone, 1994),
and in particular, average daily traffic (ADT) counts on the park’s road segments were estimated.
In order to calculate visitor vehicle miles traveled (VMT) for this analysis, these 1992 ADT
estimates were adjusted to reflect an increase in visitation of apprdximately 10 percent between
1992 and 2000. These year 2000 ADT estimates were then multiplied by the specific roadway
lengths to quantify annual visitor VMT, which are summarized in Table 14.

TABLE 14: ESTIMATED VISITOR VEHICLE TRAVEL IN YELLOWSTONE NP

Roadway Roadway Vehicle Miles Traveled
Length (mi) Summer Winter'

Norris-Canyon 13.1 5,132,747 -
Mammoth-Norris 22.6 12,130,093 -
Gardiner-Mammoth 4.8 2,962,748 1,469,232
Mammoth-Tower 18.5 13,901,302 6,893,678
Tower-NE Entrance 32.7 19,920,458 -
Tower-Canyon 18.2 5,665,720 -
Canyon North 2 692,381 -
Canyon South 3 515,261 --
Canyon-Lake 15.7 7,836,792 -
Lake-East Entrance 25.4 11,383,502 -
Lake-West Thumb 20 9,124,407 -
West Thumb-South Entrance 22 13,933,506 -
West Thumb-Old Faithful 17.8 11,321,242 -
Old Faithful-Madison 16.6 9,756,138 --
West Yell-Madison 13.7 7,831,156 —
Madison-Norris 13.7 6,948,772 -

Subtotals 139,056,224 8,362,910

Total 147,419,134

' Only the two northern road segments are open to wheeled vehicles in the winter
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The majority of mobile source emissions can be categorized as either exhaust or evaporative
emissions. Exhaust emissions are related to the combustion of fuel in the engine and include
VOC, NOy, CO, and PM;,. Exhaust emissions are dependent on a number of factors, including
engine load, engine design and age, combustion efficiency, emissions equipment such as catalytic
converters, and other factors. Evaporative emissions, which can occur while the vehicle is
running or at rest, are related to the volatilization of fuel from vapor expansion, leaks and
seepage, and fuel tank vapor displacement. Evaporative emissions are primarily dependent on
daily temperature cycles and fuel volatility. In addition to vehicle exhaust, PM;, emissions also
result from brake and tire wear, as well as the re-entrainment of dust from paved and unpaved

roads (referred to as fugitive dust).

Emission factors produced by the USEPA MOBILEG6.2 model were used in conjunction with
VMT data in order to estimate mobile source emissions for VOC (both exhaust and evaporative),
NOy, and CO for visitor vehicles. Similarly, emission factors produced by the PARTS model
were used in conjunction with VMT data to estimate PM;o emissions. MOBILE®6.2 produces
exhaust and evaporative emission factors for the following classes of vehicles: Light Duty
Gasoline Vehicles (LDGV), Light Duty Gasoline Trucks 1 (LDGT1), Light Duty Gasoline
Trucks 2 (LDGT2), Heavy Duty Gasoline Vehicles (HDGV), Light Duty Diesel Vehicles
(LDDV), Light Duty Diesel Trucks (LDDT), Heavy Duty Diesel Vehicles (HDDV), and
Motorcycles. It also produces a composite emission factor for all vehicles based on the vehicle
VMT mix supplied to the model. Inputs to the model include average vehicle speed, vehicle
VMT mix, annual mileage accumulation rates and registration distributions by age, inspection

and maintenance (/M) program information, fuel information, ambient temperature data, and

others.

Both the MOBILES6.2 and PARTS models are typically used to support planning and modeling
efforts in urban or regional areas and include default inputs suited for these applications.
Therefore, it is suitable for applications over large, regional transportation networks. Application
of the MOBILES5b model required the utilization of unique inputs that were representative of
mobile source activity within the park. In particular, it was necessary to utilize unique inputs for
the visitor vehicle VMT mix and the vehicle age distribution. The Center for Environmental
Research and Technology within the College of Engineering at the University of California’s
Riverside Campus (CE-CERT) established park-specific vehicle fleet characterizations in
developing air emission inventories for Zion National Park (CE-CERT, 2001). CE-CERT found
that the distribution of vehicle ages in the park reflected a larger fraction of newer vehicles

compared to the general vehicle population. The park-specific mix vehicle types and vehicle age
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distribution developed by CE-CERT have been applied in the mobile modeling for Yellowstone
NP.

In addition to park-specific age distribution, CE-CERT also developed park-specific modeling
inputs for driving patterns that differ significantly from the default driving patterns typically used
in mobile modeling, such as the Federal Test Procedure (FTP). In particular, they found that the
FTP reflects both higher speeds and a wider range of speeds than observed in national parks.
However, since the MOBILE6.2 model is not designed to readily incorporate unique driving

pattern data, the default driving cycle remains the basis for the mobile source emission estimates

provided here.

Other important mobile modeling inputs that can significantly affect mobile emission factors are
the average speed, fuel characteristics, and /M program parameters. The average speed input to
the mobile model was 35 mph, fuel volatility was assumed to be Reid vapor pressure (RVP) 13.5
(winter) and 8.5 (summer), and reformulated gasoline (RF G) was not assumed to be present.

Finally, /M program inputs were not included since there are no I/M programs in the areas near

the park.

In order to account for seasonal differences in mobile emissions, separate MOBILESD runs were
performed to produce emission factors for winter and summer. A composite emission factor for
cach season, reflecting a park specific VMT mix adapted from CE-CERT, served as the basis for
mobile source emission estimates. Additional particulate emissions (or entrained road dust) from

vehicles operating on paved roads in Yellowstone NP also were calculated based on VMT.

A summary of visitor vehicle emissions is provided in Table 20 at the end of this section.

3.1.2 GSA/NPS/Concessionaire Highway Vehicles

Yellowstone NP operates a fleet of highway vehicles that are owned by the NPS or leased from
the General Services Administration (GSA), and the principal concessionaire, Xanterra Parks &
Resorts, operates a fleet of highway vehicles. A summary of NPS, GSA, and concessionaire
vehicles and their estimated annual mileage is provided in Table 15, and emissions are

summarized in Table 20 at the end of this section.
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TABLE 15: NPS, GSA, AND CONCESSIONAIRE ROAD VEHICLES

AT YELLOWSTONE NP
Vehicle Type Number Annual Usage (mi/yr
Light-Duty Gasoline Vehicles/Trucks 398 2,013,600
Medium Duty Gasoline Trucks 36 197,200
Heavy Duty Diesel Trucks 40 147,100
474 2,357,900

Light-Duty Gasoline Vehicles/Trucks NA. 1,560,000

Medium Duty Gasoline Trucks N.A. 80,000
Heavy Duty Diesel Trucks N.A. 60,000
Buses N.A. 128,300

Total 1,828,300

N.A. — Not Available
3.2 SNOWMOBILES

With the exception of the northern most roadway, park roads are closed to wheeled vehicle travel
during the winter months due to the large quantity of snowfall. The first snowcoaches to visit the
park in the winter occurred in 1955, and in 1963, the first private snowmobiles entered the park
(Yellowstone NP, 1999). Beginning in the late 1960s, the park began grooming selected
roadways to accommodate the increasing demand for visitation by snowmobiles and
snowcoaches. Winter visitation grew from less than 1,000 in 1963 to a peak of 143,000 during
the 1993-94 winter, and then declined slightly to about 120,000 today.

Data on the number of snowmobiles and snowcoaches entering the park were not systematically
kept until the early 1990s. In 1992, approximately 59,570 and 1,110 snowmobiles and
snowcoaches, respectively, entered the park (NPS, 2000a). This increased to 77,110 and 1,705 in
1993 and fell slightly to 66,730 and 1,590 snowmobiles and snowcoaches, respectively, in 2001
In addition to visitor snowmobiles, the NPS and Xanterra Parks & Resorts operate snowmobiles

and snowcoaches. Data on these machines are summarized in Table 16.

TABLE 16: NPS, GSA, AND CONCESSIONAIRE SNOWMOBILES
AND SNOWCOACHES AT YELLOWSTONE NP

Snowmobiles B 75 222,000
Snowcoaches 30 181,197
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As part of the development of a recent Final Supplemental Environmental Impact Statement
(NPS 2003), emissions associated with winter use snowmobiles and snowcoaches in
Yellowstone NP were estimated. These are provided in the mobile source emission summary

Table 20 at the end of this section.
33 RECREATIONAL VEHICLE GENERATORS

The NPS Office of Visitor Services collects data on the estimated number of overnight visitor
recreational vehicles (RVs) that visit the park. In 2000, approximately 112,000 RVs spent at
least a night at one of 11 RV camping sites, and over 90 percent of these visits occurred during
the June-September peak visitation period. Assuming that each overnight RV visit resulted in
the use of an auxiliary gasoline-powered generator that operated an estimated two hours,

emissions were estimated and are noted in Table 17.

TABLE 17: VISITOR RV GENERATOR EMISSIONS

Number of| Rating |RunTime| Output PM | SO, | NOo, | cCO | voOC
Sources (kW) (hrs/yr) | (kW-hr/yr) (Ibs/yr)
111,820[ 20 2 4,472,800 4,255 3,542] 65,929 2,631,169 131,858

34 NPS NONROAD VEHICLES

The NPS also owns and operates nonroad motorized equipment that is used to maintain roads
and grounds and for other purposes. There are records of the Yellowstone NP equipment
inventory, and the larger pieces of equipment for which there are usage data are noted in Table
18. Annual usage and mission factors from the USEPA nonroad emission database were used to

calculate annual emissions that are provided in Table 20.
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TABLE 18: NPS NONROAD VEHICLES AT YELLOWSTONE NP

Vehicle Type Number Anz:;z;l/ﬁ;age
Tractors 6 640
Backhoe 6 2,155
Dozer 3 430
Grader 5 795
Sweeper 1 40
Forklift 5 790
Roller/Compactor 2 280
Loader/Bucket 13 2,077
Crane 1 26
(mi/yr)
Various | 4 123,464

3.5 MARINE VESSELS

Non-motorized boats can be used on many park lakes, but boats, canoes, kayaks, and rafts have
been prohibited on park rivers and streams since 1950, except for the four-mile channel between
Lewis and Shoshone Lakes. Water-skiing and personal watercraft or jet skies are prohibited on
all waterways in the park. Most boating activity occurs on Yellowstone Lake where visitors can
launch their own boats or rent a boat at the Bay Bridge marina. Commercial outfitters that are
licensed to provide boating trips in Yellowstone include 15 for canoeing and kayaking, six for

motorized boats, and 62 for fishing.

Compared to overall visitation, boat use in the park has not increased over time. In 1963, records
indicate that approximately 4,000 boat permits were issued (Yellowstone NP, 1999), and this has
declined slightly to about 3,600 permits in 1999. Of these, about 35 percent or 1,200 permits
were issued for motorized boats. For emission estimation purposes, it was assumed that the
public boats are single-engine, two-stroke gasoline engines and that they operate an average of 10

hours per year.

The NPS operates a fleet of marine vessels, ranging in size from 18 feet to 32 feet, and Xanterra
Parks & Resorts operates several boats, including a cruise boat that operates on northern Lake
Yellowstone. NPS and concessionaire personnel provided information on the vessels and their
operating characteristics. Marine equipment and operational data and estimated emissions are

summarized in Table 19 for the various boating categories.
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TABLE 19: YELLOWSTONE NP MARINE VESSEL EMISSIONS

Marine Vessels

32-ft Mahn'

No. of
Engines

Engine
Power

h

Hours of
Operation

HC
(Ib/yr)

CO
(Ib/yr)

NO,
(b/yr)

PM
(blyr)

SO,
(Ib/yr)

2 385 200 1,062] 24,150 531 4
25-ft Bertram' 2 170 200 469 10,664 235 2 --
20-ft Bertram' 1 170 40 47 1,066 23 0 -
20-ft Bertram’ 1 170 40 47 1,066 23 0 —

18.5 ft Glassmaster’ 1 185 200 255 5,802 128 1 -
32-ft Gillnet Tug' 1 205 300 424 9,644 212 2 -
32-ft Munson' 2 225 200 621] 14,114 310 2 -
22-ft Metalcraft’ 1 150 150 1,211 2,406 12 80 -
25-ft New Boston® 2 225 250 6,053 12,029 62 401 -
32-ft Munson® 2 225 250 6,053 12,029 62 401 -
19-ft Workskiff® 1 150 150 1,211 2,406 12 80 -
23-ft Workskiff® 1 225 150 1,816 3,609 19 120 -
23-ft Workskiff® 1 225 150 1,816 3,609 19 120 -
32-ft Cutthroat® 1 200 150 17 26 124 8 23

Single Engine Inboards’ 1 200 3,970 124,450, 2,737 22 -
Twin Engine Inboards’ 2 125 600 23,523 517 2 —
g:«cgt:sa}fgﬁlne ! 125 4,145 55,398 285 1,845 -
Tri- Engine Diesel

(Lake Queen)’ 3 200 500 175 2651 1,237 78 -

Total

1  Four-stroke gasoline engines
2 Two-stroke gasoline engines

3 Diesel engines

3.6

SUMMARY OF MOBILE SOURCE EMISSIONS

Table 20 summarizes the mobile source emissions calculated above in a format that allows

comparison between the various sources as well as providing totals for each pollutant or pollutant

category under consideration.
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4. YELLOWSTONE NP AND REGIONAL EMISSIONS
41 YELLOWSTONE NP SUMMARY
A summary of Yellowstone NP emissions is provided in Table 21.

TABLE 21: ESTIMATED ANNUAL EMISSIONS FROM YELLOWSTONE NP

Source PM]() SOZ NOX CcO YOCs
(tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr)
' : Point Sources -~ ‘ s :

Heating Equipment 0.77 25.31 9.93 2.2 0.19
Generators 0.78 2.26 17.01 4.56 0.87
Gasoline Storage Tanks - - -- -- 8.06
Wastewater Treatment Plant - -~ - - 0.72
Subtotal 1.55 27.57 26.94 6.76 9.84

- . AveaSources . .
Woodstoves/Fireplaces 37.95 0.44 2.85 277 251
Campfires 9.46 0.11 0.71 69 63
Wildland Fires 1,420 -- -- 15,900 727"
Subtotal 1,467 0.55 3.56 16,246 1,041

' Mobile Sources -~ o '

Road Vehicles 145.8 - 213 3,035 149
Nonroad Vehicles 17.2 1.8 52 3,274 779
Subtotal 163 1.8 264 6,309 927

e s e
Totals | 1,632 | 30 | 295 | 22,562 | 1,978

! As methane

4.2 REGIONAL AIR EMISSIONS

Emission estimates for Park County, WY, Park and Gallatin Counties, MT, Fremont County, ID,
and the state of Wyoming were obtained from the 1999 National Emission Inventory (NEI)
maintained by USEPA. It is important to note that differences may exist between the
methodologies used to generate the park emission inventory and those used to generate the NEIL
For example, gasoline storage tanks, which account for over 75 percent of VOC stationary source ‘
emissions in the park, have been included as stationary sources for Yellowstone NP, while the
NEI treats them as area sources. It also does not appear that residential wood burning is included
as an area source in the NEI. Table 22 provides a comparison of Yellowstone NP emissions with
those from the surrounding counties and the State of Wyoming.
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TABLE 22: ESTIMATED ANNUAL EMISSIONS FROM YELLOWSTONE NP,
SURROUNDING COUNTIES, AND THE STATE OF WYOMING

Area PMy, SO, NOy CcO vocC

(tons/yr) (tons/yr) (tons/yr) (tons/yr) (tons/yr)
.- 7 poimtSources . 0
Yellowstone NP I 1.55 27.57 26.94 6.76 9.84
Park County, WY 75 2,000 1,152 1,280 1,214
Park County, MT 28 15 64 81 20
Gallatin County, MT 298 2,341 1,648 113 178
Fremont County, ID 117 35 31 887 571
Surrounding Counties 518 4,391 2,895 2,361 1,983
Wyoming | 31,308 154,907 | 142,390 | 75,072 | 21,144
Yellowstone NP | 1,467 | 0.55 | 3.56 | 16,246 1,041
Park County, WY 3,136 11 72 1,460 864
Park County, MT 7,245 26 666 18,788 1,242
Gallatin County, MT 8,990 116 1,725 31,139 3,721
Fremont County, ID 7,309 1 14 517 415
Surrounding Counties 26,680 154 2,477 51,904 6,242
Wyoming | 56,195 | 15,197 | 61,723 | 51,368 | 19,468

= . Mobile Sources ‘ . .
Yellowstone NP | 163 | 1.8 | 264 | 6,309 [ 927
Park County, WY 19,957 211 3,141 11,263 1,316
Park County, MT 58 99 1,656 5,789 596
Gallatin County, MT 11,379 381 5,175 26,968 3,721
Fremont County, 1D 71 124 1,220 5,598 841
Surrounding Counties 31,465 815 11,192 49,618 6,474
Wyoming | 319,935 | 4,274 | 71,353 | 250,450 | 27,839
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5. COMPLIANCE AND RECOMMENDATIONS

5.1 COMPLIANCE

The Wyoming Department of Environmental Quality (DEQ) Air Quality Division administers air
quality regulations in the State of Wyoming. Park personnel should continue to coordinate with
the agency on permit issues relating to stationary sources, as well as prescribed burning activities.
Prior to replacing or adding relatively large heating units, generators, and fuel storage tanks, the
Wyoming Air Quality Standards and Regulations (WAQS&R) should be consulted regarding the
need to obtain a permit to construct or a permit to operate such sources. According to the
WAQS&R Chapter 6, current exemptions to these permits include:

e Fuel burning equipment of less than 10 million Btu per hour heat input

e Mobile internal combustion engines.

In 1992, Yellowstone was issued a permit to construct an asphalt plant, which was originally
moved to the park in 1980. The plant is rated at 160 tons per hour and is fired with No. 2 fuel
oil. It is equipped with a baghouse to control particulate emissions, which the Wyoming DEQ
considered to represent best available control technology (BACT). It is not considered a major

source and was not subject to prevention of significant deterioration (PSD) analysis.
5.2 ALTERNATIVE FUEL VEHICLE INITIATIVES

The park has initiated a number of alternative fuel vehicle initiatives both in the park and in
cooperation with other organizations beginning in the mid-1990s. In August 2002, Yellowstone
NP, together with Grand Teton NP, three National Forests, three states, six counties, seven cities
and towns, and dozens of private businesses, were formally designated as the Greater
Yellowstone-Teton Clean Cities Coalition by the U.S. Department of Energy (DOE). This
designation formally unites the Coalition and the DOE and provides for mutual agreements,
responsibilities, and procedures necessary to carry out the objectives of the DOE Clean Cities
program, as guided by the Energy policy Act of 1992 and the Clean Air Act Amendments of
1990. The immediate goal of the Coalition is to expand alternative fuel infrastructure and

alternative fuel vehicle use in the region.
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Additional alternative fuel and clean engine initiatives include:

Yellowstone National Park

e A 100 percent rapeseed (canola) ethyl ester fuel has been used successfully in a 1995 Dodge
pickup based in Mammoth Hot Springs; the truck has gone over 130,000 miles.

e A 20 percent rapeseed/80 percent diesel fuel, referred to as B20 and biodiesel, is used in three
passenger buses, including one commuter bus that transports 35 employees 100 miles/day to
Livingston, MT.

e B20 is used in five garbage packer trucks.

e Combined B20 and B100 refueling tanks are located at Mammoth Hot Springs, Old Faithful,
and Lake.

e Plans are to begin using B20 in all park diesel vehicles by mid-2002.

e E10 gasoline (10 percent ethanol/90 percent gasoline that is also known as gasohol) has been
used by all park vehicles for the last three years.

e Five administrative E85 fuel flexible vehicles (FFVs) arrived May 2001 and five more are on
order.

e An E85 aboveground fuel storage tank is located at the new garage in Mammoth Hot Springs.

e E10 is sold at all seven public gasoline service stations in the park since April 2001, and the

concessionaire reported excellent public response.

Greater Yellowstone Area

e There is one E85 public service station in West Yellowstone, MT.
e Grand Teton NP uses B10 in administrative diesel vehicles.

e City of Jackson uses B10 in administrative diesel vehicles.

e City of Jackson has E10 public service stations.

e Propane public service stations are in Cody, WY.

e Shoshone National Forest has a B20 refueling tank.

e Caribu National Forest has purchased a B20 refueling tank.

5.3  SUSTAINABLE DEVELOPMENT

In addition to the alternative fuel vehicle initiatives, the park has undertaken a number of energy
conservation, water conservation, recycling, and other initiatives that directly and indirectly

reduce air emissions and around the park. Some of these include:

e Installation of 7-kilowatt (kW) photoelectric systems at Lamar Buffalo Ranch and Lewis
Lake.
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e Heating, insulation, and lighting energy-saving upgrades in numerous facilities.

o Completed preliminary design for new 150-200 kW hydroelectric power plant at Mammoth
Hot Springs.

e Two 5-kW solid oxide fuel cells are planned for the spring of 2002, including one at West
Yellowstone entrance station.

e Developed a Sustainable Design, Building & Development Resource Directory.

e Energy and water conservation marketing programs have been implemented by
concessionaires.

e Partnership with Grand Teton NP, Montana, Wyoming, Idaho, USEPA, and SAE
International to support annual Clean Snowmobile Challenge.

e Worked with Montana and U.S. DOE to demonstrate prototype electric snowmobile.

e Utilized biodegradable synthetic lubrication oils in park-owned snowmobiles.

e Partnered with adjoining Montana counties to create a recycling network, the Headwaters
Cooperative Recycling Project.

e Partnered with four counties and three cities to form the Southwest Montana Composting
Project to characterize compostable solid waste. |

e Switched from 130 cleaning and other janitorial products that had health or environmental
risk components to less than 10 bio-based or otherwise environmentally preferable products.

In 2001, Yellowstone NP was awarded the Department of the Interior Environmental
Achievement Award. The Departmental award recognizes DOI bureaus, employees, and
contractors for their exceptional achievements or contributions in a broad range of environmental
disciplines including pollution prevention, recycling, sustainable design, environmentally
preferable purchasing, facility environmental excellence, environmental stewardship,, auditing

and environmental management, and education and outreach.
54 RECOMMENDATIONS

Actions to promote sustainable development in the design, retrofit, and construction of park
facilities have associated air quality benefits. These include actions that reduce or replace
consumption of conventional fossil fuels and/or reduce the consumption of other resources.
Reductions in potable and non-potable water consumption also achieve concurrent reductions in
energy consumption and associated air emissions. Acquisition of energy efficient appliances
whenever possible also is an incremental energy saving measure that has associated air quality

benefits.
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The park has assessed and implemented several renewable energy initiatives, and this should
continue, particularly for applications in remote locations. In addition to reducing the
consumption of conventional fossil fuels, renewable energy systems obviate the need to
transport, handle, and store fossil fuels and the associated potential for fuel spills. Of the park’s
stationary air emission sources, residential woodstoves are estimated to be the largest emitters.
Park officials are aware of this issue and have discussed measures that include woodstove
removal, phase-out, and/or replacement with units that meet USEPA New Source Performance
Standards for residential woodstoves. In recent years, the park and principal concessionaire also

have switched from No. 2 fuel oil to cleaner burning propane as heating equipment is replaced.

With respect to mobile sources, the park has been very proactive in implementing some forms of
alternative fuel vehicles, particularly in light of its relative isolated location, the closure of most
park roads to wheeled vehicles from December to March, and limited access to some alternative
fuel supplies. For example, the implementation of compressed and/or liquefied natural gas
(LNG/CNG) vehicles has been undertaken by a number of national park units, including Grand
Canyon NP, Lake Mead NRA, and Channel Islands NP. Although, natural gas supplies are
available only in the West Yellowstone area of the park, some parks, most notably Grand Canyon
NP, also have no natural gas supply lines, but have implemented natural gas vehicles. In the case
of GRCA, LNG is trucked to the park and dispensed as both CNG and LNG to park-owned/

concessionaire-operated shuttle buses.

The park has also begun acquiring snowmobiles and marine vessels that incorporate cleaner-
burning four-stroke engines relative to conventional two-stroke engines. For example,
approximately half of the NPS and Xanterra Parks & Resorts marine vessels now have four-
stroke gasoline engines, and the NPS had ordered two dozen two-stroke engine snowmobiles to
replace an equal number of four-stroke machines during the 2001-2002 winter season. This
replacement trend should continue and even accelerate where possible since two-stroke engines

are significant contributors to mobile source emissions.

The continuing use of snowmobiles operating in the park has been the subject of litigation and
resulting environmental impact studies. In the most recent Final Supplemental Environmental
Impact Statement (FSEIS) for Winter Use in Yellowstone and Grand Teton National Parks and
the John D. Rockefeller, Jr., Memorial Parkway (NPS 2003), the NPS notes that the preferred
alternative in the FSEIS strikes a balance between phasing out all snowmobile use-as required
under the November 2000 Record of Decision-and allowing for the unlimited snowmobile use of
the past. Critical elements of the preferred alternative include: reduced numbers of snowmobiles

through daily limits; implementing best available technology requirements for snowmobiles;
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implementation of an adaptive management program; guided access for both snowmobiles and
snowcoaches; a reasonable phase-in period; a new generation of snowcoaches; and funding to

effectively manage the winter use program.
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YELLOWSTONE NP AIR EMISSIONS INVENTORY CONTACTS

Information

Contact

Phone Number

General

Mary Hektner, Resource Management

Rick Caron, Assistant Chief of Maintenance

(307) 344-2151

(307) 344-2301

(307) 344-2305

Space and Water Heating Equipment Mike McCoy (307) 344-2333
Fuel Storage Tanks Jim Evanoff (307) 344-2311
Generators Harold Anderson (307) 344-2332
) Paula Tobin, Budget Office (307) 344-2328
Fuel Consumption
John Gruber
. Roy Renkin (307) 344-2161
Prescribed Burning R T T
Phil Perkins (307) 344-2161
Campfires Tammy Wert (307) 344-2115

Wastewater Treatment Plants

Tim Hudson, Chief of Maintenance

(307) 344-2301

Visitor Data

Tammy Wert

(307) 344-2115

NPS Vehicles

Mark Foster, Facility Manager

Jim Owen

(307) 344-2320

(307) 344-2320

NPS Marine Vessels

Bruce Sefton, Lake District Supervisor

(307) 344-2430

Concessions

Edna Good, Business Manager

(307) 344-2270

Amfac Parks & Resorts

Barry Cantor, Director Engineering

(307) 344-5342

Yellowstone Park Service Stations

Hal Broadhead

(307) 848-7333
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APPENDIX C

FUEL DATA AND EMISSION FACTORS






FUEL DATA

Fuel Heating Value Sulfur Content
No. 2 Distillate Fuel Oil/Diesel - 140,000 Btu/gal 0.05% by weight
Natural Gas 1,050 Btu/ft® 2,000 grains/10° ft’
Propane 91,500 Btu/gal 0.18 grains/100 ft®

STATIONARY SOURCE EMISSION FACTORS - BOILERS/HEATING UNITS

DISTILLATE OIL (DF-2) - CRITERIA POLLUTANTS

Emission Factor (Ib/1,000 gal fuel burned)
Combustor Type :
PM® | SO,” [ NO,® | cOo | voc®
Residential Furnace® 04 | 1428 18 5 0.713
Boilers < 100 Million Btwhr (Commercial/Institutional Combust.”) 2 1428 20 5 0.34
Boilers < 100 Million Btwhr (Industrial Boilers®) 2 1428 20 5 0.2
Boilers > 100 Million Btu/hr (Utility Boilers™) 2 157S 24 5 -
Source: AP-42, 5th Edition, Supplements A, B, C, D, and E, Tables 1.3-1 and 1.3-3.
NATURAL GAS - CRITERIA POLLUTANTS
Combustor Type Emission Factor (1b/10° ft’ fuel burned)
(MMBtu/hr Heat Input) pM9 SO, NO,© 00) \ele
Residential Furnaces (<0.3)
-Uncontrolled 7.6 0.6 94 40 5.5
Tangential-Fired Boilers (All Sizes)
-Uncontrolled 7.6 0.6 170 24 5.5
-Controlled-Flue gas recirculation 7.6 0.6 76 98 5.5
Small Boilers (<100)
-Uncontrolled 7.6 0.6 100 84 5.5
-Controlled-Low NO, burners 7.6 0.6 50 84 5.5
-Controlled-Low NO, burners/Flue gas recirculation 7.6 0.6 32 84 55
Large Wall-Fired Boilers (>100)
-Uncontrolled (Pre-NSPS)® 7.6 0.6 280 84 55
-Uncontrolled (Post-NSPS)® 7.6 0.6 190 84 55
-Controlled-Low NO, burners 7.6 0.6 140 84 5.5
-Controlled-Flue gas recirculation 7.6 0.6 100 84 5.5

Source: AP-42, 5th Edition, Supplements A, B, C, D, and E, Tables 1.4-1 and 1.4-2.




STATIONARY SOURCE EMISSION FACTORS - BOILERS/HEATING UNITS (Continued)

PROPANE (LPG) - CRITERIA POLLUTANTS

. Emission Factor (1b/1,000 gal fuel burned)
Combustor Type
pPM® SO,® | NO® Cco voc®
Commercial Boilers® 0.4 0.10S 14 1.9 0.3
Industrial Boilers® 0.6 0.10S 19 3.2 0.3

Source: AP-42, 5th Edition, Supplements A, B, C, D, and E, Table 1.5-1.

STATIONARY SOURCE EMISSION FACTORS - GENERATORS

For generators rated at less than or equal to 448 kW (600 hp):

Emission Factor (Ib/hp-hr)
Fuel Type PM SO, NO, CO VOC
DF-2 2.20 E-03 2.05 E-03 0.031 6.68 E-03 2.51 E-03
Gasoline 7.21 E-04 5.91 E-04 0.011 0.439 0.022
Natural Gas/Propane 1.54 E-04 7.52 E-03(S) 3.53 E-03 8.6 E-04 1.92 E-04

Source: AP-42, 5th Edition, Supplements A, B, C, D, and E, Table 3.3-1 and 3.1-1

For generators rated at greater than 448 kW (600 hp):

Emission Factor (Ib/hp-hr)
Fuel Type
PM NeR NOx co voc
DF-2 0.0007 (8.09 E-03)S 0.024 5.5 E-03 6.4 E-04

Source: AP-42, 5th Edition, Supplements A, B, C, D, and E, Table 3.4-1.

FIREPLACE EMISSION FACTORS

Fuel Type Emission Factor (Ib/ton)
PMY SO, NO® co voc
Wood 34.6 0.4 2.6 252.6 229.0

Source: AP-42, 5th Edition, Supplements A, B, C, D, and E, Table 1.9-1.




WOODSTOVE EMISSION FACTORS

Stove Type Emission Factor (Ib/ton)
PMY SO, NO,© CO VOC
Conventional 30.6 0.4 2.8 230.8 53
Noncatalytic 19.6 0.4 -- 140.8 12
Catalytic 20.4 0.4 2.0 104.4 15
Source: AP-42, 5th Edition, Supplements A, B, C, D, and E, Table 1.10-1.

STATIONARY SOURCE EMISSION FACTORS - SURFACE COATING OPERATIONS

(@
®

(c)
(@

(e)

(2)
(h)
)
G)
(k)

M

Surface Coating Type VOC Emission Factor (Ib/gal)

Paint: Solvent Base 5.6

Paint: Water Base 1.3

Enamel: General 3.5

Lacquer: General 6.1

Primer: General 6.6
Varnish/Shellac: General 3.3

Thinner: General 7.36

Adhesive: General 4.4

Source: Calculation Methods for Criteria Air Pollutant Emission Inventories, AL/OE-TR-1994-0049,

July 1994. Armstrong Laboratory.

PM = Filterable Particulate Matter.

These factors must be multiplied by the fuel sulfur content (for example, if the sulfur content is 0.05%, then

S equals 0.05).
Expressed as NO,.

Emission factors given in AP-42 are actually for non-methane total organic compounds (NMTOC) which
includes all VOCs and all exempted organic compounds (such as ethane, toxics and HAPs, aldehydes and

semivolatile compounds) as measured by EPA reference methods.

Unit Rating <300,000 Btu/hr.

Unit Rating 3300,000 Btw/hr, but <10,000,000 Btw/hr.
Unit Rating 310,000,000 Btw/hr, but <100,000,000 Btu/hr.

Unit Rating 3100,000,000 Btwhr.
POM = Particulate POM only.

PM = Filterable Particulate Matter + Condensible Particulate Matter.

NSPS = New Source Performance Standard as defined in 40 CFR 60 Subparts D and Db. Post-NSPS units
are boilers with greater than 250 MMBtwhr of heat input that commenced construction, modification, or
reconstruction after August 17, 1971, and units with heat input capacities between 100 and 250 MMBtw/hr
that commenced construction, modification, or reconstruction after June 19, 1984.

Emission factors are given on a fuel input basis (Ib/MMBtu). To convert to a power output basis (Ib/hp-hr),
use an average brake-specific fuel consumption (BSFC) of 7,000 Btw/hp-hr.
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EMISSION CALCULATIONS
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2000 POTENTIAL CRITERIA EMISSIONS FROM HEATING UNITS AT YELLOWSTONE NATIONAL PARK

Emission . i Fuel Number of Capacity
Location Facilities
Source © Sources (Btu/hr)

Mammoth Administration/Canteen No. 2 Fuel Oil 2 3,800,000 5,112,086
Boiler Mammoth Visitor Center/Residences 2 & 3/Clinic No. 2 Fuel Oil 2 1,900,000 3,800,000 237,771 476 16,882 4,755 1,189 5,112,086 81
Boiler Mammoth YCR Supplies/Officers Row Residences No. 2 Fuel Oil 2 1,900,000 3,800,000 237,771 476 16,882 4,755 1,189 5,112,086 81
Boiler Mammoth Fire Cache/Grounds Shop/Paint Shop No. 2 Fuel Oil i 1,900,000 1,900,000 118,886 238 8,441 2,378 594 2,556,043 40
Boiler Mammoth Supply Center/Radio Shop/4 Residences No. 2 Fuel Oil 2 1,900,000 3,800,000 237,771 476 16,882 4,755 1,189 5,112,086 81
Boiler Mammoth 11 Residences/Jail No. 2 Fuel Oil 2 1,900,000 3,800,000 231,771 476 16,882 4,755 1,189 5,112,086 81
Boiler Mammoth Apartment Bldy/Plumbing Shop No. 2 Fuel Oil 2 1,900,000 3,800,000 237,771 476 16,882 4,755 1,189 5,112,086 81
Boiler M oth El y School No. 2 Fuel Oil 1 1,670,000 1,670,000 104,494 209 7419 2,090 522 2,246,627 36
Boiler Lake Hospital No. 2 Fuel Oil 2 1,900,000 3,800,000 237,771 476 16,882 4,755 1,189 5,112,086 81
Boiler Canyon Visitor Center No. 2 Fuel Oil 2 651,000 1,302,000 81,468 163 5,784 1,629 407 1,751,562 28
Boiler Old Faithful Visitor Center No. 2 Fuel Oil 2 994,000 1,988,000 124,392 249 8,832 2,488 622 2,674,428 42
Boiler Parkwide Residences No. 2 Fuel Qil 90 100,000 9,000,000 563,143 225 39,983 10,137 2816 12,107,571 402
| Totals 110 18,615,000 2,656,783 4413 188,632 52,009 13.284 57,120,831 1,113
Emission Factors from AP-42, Tables 1.3-1 and 1.3-3 for residential furnaces (<300,000 Btu/hr) S = 0.5 percent 0.4 1425 18.0 5.0 21,500 0.7]
Emission Factors from AP-42, Tables 1.3-1 and 1.3-3 for furnaces (>300,000 Btu/hr) S = 0.5 percent 2.0 1428 20.0 5.0 21,500 0.3
Formula = Consumption (gal/yr) * Emission Factor (1b/1,000 gal)
Mammoth New Garage Propane 2 1,900,000 3,800,000 363,803 146 7 5,093 728 4,547,541 109
Canyon Garage Propane 1 1,900,000 1,900,000 181,902 73 3 2,547 364 2,273,770 55
Lake Garage Propane 1 1,900,000 1,900,000 181,902 73 3 2,547 364 2,273,770 55
Madison Garage Propane 1 1,900,000 1,900,000 181,902 73 3 2,547 364 2,273,770 55
Old Faithful Emergency Services Propane 1 1,900,000 1,900,000 181,902 73 3 2,547 364 2,273,770 55
Parkwide Residences Propane 380 100,000 38,000,000 3.638,033 1,455 65 50,932 7,276 45,475,410 1,091
Totals 386 49,400,000 4,729,443 1,892 85 66,212 9.459 59,118,033 1,419
Emission Factors from AP-42, Tables 1.5-1 for commercial boilers, § = 0.18 grains/100 cu ft 0.4 0.1*S 14.00 1.90 12,500 0.30
Formula = Consumption (gal/yr) * Emission Factor (1b/1,000 gal)
West Yellowstone  Fire Cache/ranger Station Natural Gas 1 100,000 100,000 834,286 6 i 78 33 100,114 6
West Yellowstone  Employee Housing Natural Gas i 100,000 100,000 834,286 6 1 78 33 100,114 6
West Yellowstone  Garage Natural Gas 1 100,000 100,000 834,286 6 1 78 33 100,114 6
West Yellowstone Employee Housing Natural Gas 1 100,000 100,000 834,286 6 1 78 33 100,114 6
West Yellowstone  4-Plex Housing Natural Gas 4 100,000 400,000 3,337,143 25 2 314 133 400,457 25
West Yellowstone  4-Plex Housing Natural Gas 4 100,000 400,000 3,337,143 25 2 314 133 400,457 25
Totals 12 1,200,000 10,011,429 76 [ 941 400 1,201,371 76
Emission Factors from AP-42, Tables 1.4-1 and 1.4-2 for residential fumaces 7.6 0.6 94.0 40.0 120,000 55
Formula = Consumption (cf/yr) * Emission Factor {Ib/1,000,000 cf)
Total National Park Service Heating Units 508 6,380 188,723 119,163 23,143 117,440,236 2.608




Emission . e Fuel Numberof  Capacity Consumption ~ PMjy S0, NOx co CO, voc
Location Facilities
Source Sources (Btu/hr) (gallyr) (Ibs/yr) (ibs/yr) (1bs/yr)
miac Pirks'& Res! A

;_o?mmw 30,034 ‘ 7,509 32,286,857 511

Gardiner Laundry No. 2 Fuel Qil 3 8,000,000 24,000,000 1,501,714
Gardiner Residence 5 No. 2 Fuel Oil i 140,000 140,000 8,760 622 175 44 188,340 3
Mammoth Mammoth No. 2 Fuel Oil 3 4,184,000 12,552,000 785,397 1,571 55,763 15,708 3,927 16,886,026 267
Mammoth Residence 3 No. 2 Fuel Oil 1 140,000 140,000 8,760 18 622 175 44 188,340 3
Mammoth Residence 24 No. 2 Fuel Oil 1 140,000 140,000 8,760 18 622 175 44 188,340 3
Mammoth Residence 89 No. 2 Fuel Oil 1 120,000 120,000 7,509 15 533 150 38 161,434 3
Mammoth Spruce Dorm No. 2 Fuel Oil 1 1,900,000 1,900,000 118,886 238 8,441 2,378 594 2,556,043 40
Lake Village Lake Hotel No. 2 Fuel Oil 3 5,230,000 15,690,000 981,746 1,963 69,704 19,635 4,909 21,107,533 334
Lake Village Lake Hotel Kitchen No. 2 Fuel Oil 1 839,000 839,000 52,497 105 3,727 1,050 262 1,128,695 18
Lake Village Lake Lodge No. 2 Fuel Oil 3 2,092,000 6,276,000 392,698 785 27,882 7,854 1,963 8,443,013 134
Lake Village Lake Lodge Kitchen No. 2 Fuel Oil I 837,000 837,000 52,372 105 3,718 1,047 262 1,126,004 18
Old Faithful Old Faithful Inn No. 2 Fuel Oil 3 6,277,000 18,831,000 1,178,283 2,357 83,658 23,566 5,891 25,333,075 401
Old Faithful Old Faithful Inn Kitchen No. 2 Fuel Oil 1 8,370,000 8,370,000 523,723 1,047 37,184 10,474 2,619 11,260,041 178
Old Faithful Old Faithful Lodge No. 2 Fuel Oil 3 4,184,000 12,552,000 785,397 1,571 55,763 15,708 3,927 16,886,026 267
Old Faithful Old Faithful Snow Lodge No. 2 Fuel Oil 3 2,930,000 8,790,000 550,003 1,100 39,050 11,000 2,750 11,825,061 187
Canyon Village Canyon Village Lodge No. 2 Fuel Oil 2 3,350,000 6,700,000 419,229 838 29,765 8,385 2,096 9,013,414 143
Canyon Village Canyon Village Lodge Kitchen No. 2 Fuel Qil 1 2,510,000 2,510,000 157,054 314 11,151 3,141 785 3,376,667 53
| Totals 32 51,243,000 7,532,787 15,066 534,828 150,656 37,664  HtHHITY 2,561
Emission Factors from AP-42, Tables 1.3-1 and 1.3-3 for residential furnaces (<300,000 Btu/hr) S = 0.5 percent 0.4 1428 18.0 5.0 21,500 0.7,
Emission Factors from AP-42, Tables 1.3-1 and 1.3-3 for furnaces (>300,000 Btwhr) S = 0.5 percent 2.0 1428 20.0 5.0 21,500 0.3
Formula = Consumption {gal/yr) * Emission Factor (1o/1,000 gal)
Boiler Gardiner Personnel/Service Center Propane 1 126,000 126,000 12,063 5 0 169 24 150,787 4
Furnace Gardiner Residence 1 & 2 Propane 2 118,000 236,000 22,594 9 (4} 316 45 282,426 7
Furmmace  Gardiner Support Services/Warehouse/Residence Propane 2 100,000 200,000 19,148 8 0 268 38 239,344 6
Boiler Mammoth Residence | & 2 Propane 1 715,000 715,000 68,452 27 1 958 137 855,656 21
Heater Mammoth Residence 3 Propane 1 100,000 100,000 9,574 4 0 134 19 119,672 3
Fumace  Mammoth Residence Duplex Propane 2 113,000 226,000 21,637 9 0 303 43 270,459 6
Equipment Mammoth Roosevelt Kitchen Propane i 250,000 250,000 23,934 10 4 335 48 299,180 7
Equipment Mammoth . Roosevelt Cookout Propane i 50,000 50,000 4,787 2 0 67 10 59,836 i
Equipment Lake Lake Hotel Kitchen/Residence Propane 1 150,000 150,000 14,361 6 0 201 29 179,508 4
Equipment Lake Lake Lodge Kitchen/Residence Propane 2 150,000 300,000 28,721 11 I 402 57 359,016 9
Fumace  Lake Fishing Bridge RV Park Propane 1 100,000 100,000 9,574 4 0 134 19 119,672 3
Furnace  Lake Bay Bridge Store/Office/Repair Shop Propane 2 45,000 90,000 8,616 3 0 121 17 107,705 3
Equipment Old Faithful Old Faithful Inn Kitchen/Residence Propane 2 150,000 300,000 28,721 11 1 402 57 359,016 9
Equipment Old Faithful Old Faithful Lodge Kitchen/Residence Propane 2 150,000 300,000 28,721 11 1 402 57 359,016 9
Boiler Old Faithful 0Old Faithful Snow Lodge Propane 1 150,000 150,000 14,361 6 0 201 29 179,508 4
Equipment Canyon Village Canyon Village Lodge Kitchen Propane 1 150,000 150,000 14,361 6 0 201 29 179,508 4
Fumace  Canyon Village Residences Propane 3 50,000 150,000 14,361 6 0 201 29 179,508 4
Fumace  Canyon Village Lodge Cabins Propane 550 50,000 27,500,000 2,632,787 1,053 47 36,859 5,266 32,909,836 790
Furnace Grant Village Lake House Propane 2 140,000 280,000 26,807 11 0 375 54 335,082 8
Totals 578 31,373,000 3,003,579 1,201 54 42,050 6,007 37,544,738 901
Emission Factors from AP-42, Tables 1.5-1 for commercial boilers, S = 0.18 grains/100 cu ft 0.4 0.1*S 14.00 1.90 12,500 0.30]
Formula = Consumption (gal/yr) * Emission Factor (Ib/1,000 gal)
Total Amfac Resorts & Parks Heating Units 610 1bs/yr 16,267 534,882 192,706 43,671 199,499,649 3,467
Park Totals 1,118 Ibs/yr 22,647 723,605 311,868 66,814 316,939,885 6,070
tons/yr 11.32 361.80 155.93 3341 158.470 3.04




2000 POTENTIAL CRITERIA EMISSIONS FROM GENERATORS AT YELLOWSTONE NATIONAL PARK

Location Fuel  Numberof  Rating Run Time Qutput PMy
S

(Generator

Bechler Ranger Station Propane 2 12 242
Generator Lamar Ranger Station Propane 2 12 210,240 43 381 995 242 54
Generator Lewis Lake Quarters Propane ! 10 5,000 1 9 24 6 1
Generator Lewis Lake Pumphouse Propane 1 5 2,500 ] 5 12 3 1
Generator Madison Maintenance Propane ) 275 137,500 28 249 651 159 35
Propane Generator Totals 7 314 565,480 117 1,026 2,676 652 146
Emission Factors from AP-42, Chapter 3.1-1 for natural gas large uncontrolled gas turbines (lb/hp-hr), S=.18 1.54E-04 7.52E-03*S 3.53E-03  8.60E-04 1.92E-044 -
Formula = Emission Factor (Ib/hp-hr) * 608 (g/kW-hr / ib/hp-hr) * Output (kW-hr/yr) / 453.6 (g/tb)
Generator Beartooth Road Camp Diesel 1 30 500 15,000 44 41 623 134 23,115 50
Generator Beartooth Road Camp Diesel 1 45 8,760 394,200 1,162 1,083 16,375 3,529 607,462 1,326
Generator Canyon Maintenance Diesel i 500 500 250,000 235 1,355 8,040 1,843 385,250 214
Generator Canyon WWTP Dieset i 150 500 75,000 221 206 3,116 671 115,575 252
Generator Fishing Bridge Lift Stn Diesel i 135 500 67,500 199 185 2,804 604 104,018 227
Generator Grant Village Maint Diesel 1 500 500 250,000 235 1,355 8,040 1,843 385,250 214
Generator Grant Village Lift Stn Diesel 1 100 500 50,000 147 137 2,077 448 77,050 168]
Generator Grant Village Marina Diesel 1 75 500 37,500 11 103 1,558 336 57,788 126
Generator Lake Maintenance Diesel 1 500 500 250,000 235 1,355 8,040 1,843 385,250 214
(Generator Lake Hospital Diesel 1 100 500 50,000 147 137 2,077 448 77,050 168;
Generator Mammoth Equip Repair Diesel 1 45 500 22,500 66 62 935 201 34,673 76
Generator South Entrance Diesel I 100 500 50,000 147 137 2,077 448 77,050 168
Generator West Yellowstone Diesel 1 125 500 62,500 184 172 2,596 559 96,313 210
Generator West Yell Lift Station Diesel 1 15 500 7,500 22 21 312 67 11,558 25
Diesel Generator Totals 14 15,260 1,581,700 3,155 6,350 58,669 12,972 2,437,400 3.441
Emission Factors from AP-42, Chapter 3.3 Table 3.3-1 for generators rated < 448 kW 2.20E-03 0.00205 3.10E-02  6.68E-03 1.15E+00 2.51E-03
Emission Factors from AP-42, Chapter 3.4 Table 3.4-1 for generators rated > 448 kW S = 0.5 percent 7.00E-04 (8.09E-3)S 240E-02  5.50E-03 1.I5E+00  6.40E-04
Formula = Qutput (kW-hr/yr) * 1.34 (hp/kW) * Emission Factor (Ib/hp-hr)
|
(enerator Mommoth Clinic Gasoline | 25 500 12,500 12 10 184 7,353 18,090 369
Generator Northeast Entrance Gasoline 1 9 500 4.250 4 3 63 2,500 6,151 125
Gasoline Generator Totals 2 1,000 16,750 16 13 247 9,853 24,241 494
Emission Factors from AP-42, Chapter 3.3 Table 3.3-1 for generators rated less than 448 kW 7.10E-04  5.91E-04 1.10E-02  4.39E-0} 1.08E+00  2.20E-02
Formula = Output (kW-hr/yr) * 1.34 (hp/kW) * Emission Factor (Ib/hp-hr)
NPS Totals (Ibs/yr) 3,288 7,389 61,591 23477 2,461,640 4,080
NPS Totals (tons/yr) 1.64 3.69 30.80 11.74 1,230.82 2.04
Emission . Number of  Rating Run Time Output PMyg SO, NO, [6(0) CO, vOoC
Location Fuel
Source Sources (kW) (1bs/yr) (1bs/yr) (Ibs/yr,

Generator

Mammoth-Rooseveit Diesel 1 107,870
Generator Lake Lodge Diesel 1 175 500 87,500 258 134,838 294
Generator Old Faithful Snow Lodge Diesel 1 685 500 342,500 321 527,793 294
Generator Canyon Lodge Diesel 1 140 500 70,000 107,870
4

Amfac Resorts & Parks Totals

Generator Mount Washbum Diesel

1

Generator 0Old Faithful Snow Lodge Diesel 2 1,000 50 000,000 938 5,420 32,160 7,370 1,541,000 853

Generator Grant Village Diesel 2 1,600 500 1,600,000 1,501 8,672 51,456 11,792 2,465,600 1,372

Generator Lake Yellowstone Diesel 1 2,750 500 1,375,000 1,290 7,453 44220 10,134 2,118,875 1179

Montana Power Company Totals 5 3,729 21,546 127,836 29,296 6,125475 3,409

Emission Factors from AP-42, Chapter 3.3 Table 3.3-1 for generators rated < 448 kW 2.20E-03 0.00205 3.10E-02  6.68E-03 1.ISE+00  2.51E-03

Emission Factors from AP-42, Chapter 3.4 Table 3.4-1 for generators rated > 448 kW S = 0.5 percent 7.00E-04 (8.09E-3)S 2.40E-02  5.50E-03 1.ISE+00  6.40E-04
Formula = Qutput (kW-hr/yr) * 1.34 (hp/kW) * Emission Factor (Ib/hp-hr)

Park Totals (Ibs/yr) 8,082 31,485 210,931 57,558 9,504,010 8,632

Park Totals (tons/yr) 404 15.74 105.47 28.78 4,752 4.32



2000 ACTUAL CRITERIA EMISSIONS FROM GENERATORS AT YELLOWSTONE NATIONAL PARK

Emission . Number of Rating  Run Time Output
Location Fuel
Source Sources (kW) {hrs/yr) (kW-hr/yr)

51,840

{1bs/yr)

PMy SO,
{Ibs/yr)

(Ibs/yr)

NO,

(Ibs/yr)

co

{lbs/yr)

CO,

(Ibs/yr)

vocC

Source

Generator Mammoth-Roosevelt Diesel

Generator Bechler Ranger Station Propane 2 12 2,160 11 94 245 60
Generator Lamar Ranger Station Propane 2 12 2,160 51,840 il 94 245 60
Generator Lewis Lake Quarters Propane i 10 240 2,400 0 4 I3 3
Generator Lewis Lake Pumphouse  Propane 1 5 240 1,200 [ 2 6 1
Generator Madison Mai C Propane 1 275 100 27,500 6 50 130 32
Propane Generator Totals 7 314 4,900 134,780 28 245 638 155
Emission Factors from AP-42, Chapter 3.1-1 for natural gas large uncontrolled gas turbines (Ib/hp-hr), 8= 1.54E-04 7.52E-03*S 3.53E-03 8.60E-04 1.92E-04
Formula = Emission Factor (Ib/hp-hr) * 608 (/kW-hr / Ib/hp-hr) * Output (kW-hr/yr) / 453.6 (/Ib)
Generator Beartooth Road Camp Diesel I 30 24 720 2 2 30 6 1,110 2
Generator Beartooth Road Camp Diesel 1 45 3,600 162,000 478 445 6,729 1,450 249,642 545
Generator Canyon Maintenance Diesel 1 500 120 60,000 56 325 1,930 442 92,460 51
Generator Canyon WWTP Diesel 1 150 100 15,000 44 41 623 134 23,115 50
Generator  Fishing Bridge Lift Stn Diesel 1 135 100 13,500 40 37 561 121 20,804 45
Generator Grant Village Maint Diesel i 500 50 25,000 23 136 804 184 92,460 51
Generator  Grant Village Lift Stn Diesel 1 100 100 10,000 29 27 415 90 15410 34
Generator Grant Village Marina Diesel 1 75 100 7,500 22 21 312 67 11,558 25
Generator Lake Maintenance Diesel | 500 200 100,000 94 542 3,216 737 154,100 86
Generator Lake Hospital Diesel { 100 200 20,000 59 55 831 179 30,820 67
Generator  Mammoth Equip Repair Diesel I 45 50 2,250 7 6 93 20 3,467 8
Generator  South Entrance Diesel 1 100 200 20,000 59 55 831 179 30,820 67
Generator West Yellowstone Diesel | 125 0 0 0 0 0 0 0 0
Generator  West Yell Lift Station Diesel 1 15 50 750 2 2 3! 7 1,156 3
Diesel Generator Totals 14 4,894 436,720 916 1,694 16,406 3,617 726,921 1,035
Emission Factors from AP-42, Chapter 3.3 Table 3.3-1 for generators rated < 448 kW 2.20E-03  0.00205 3.10E-02 6.68E-03 1.15E+00 2.51E-03
Emission Factors from AP-42, Chapter 3.4 Table 3.4-1 for generators rated > 448 kW S = 0.5 percent 7.00E-04 (8.09E-3)S 2.40E-02 5.50E-03 1.15E+00 6.40E-04
Formula = Qutput (kW-hr/yr) * 1.34 (hp/kW) * Emission Factor (Ib/hp-hr)
|
Generator Mommoth Clinic Gasoline 1 25 100 2,500 2 2 37 1,471 3,618 74
Generator Northeast Entrance Gasoline 1 9 S 43 0 0 i 25 62 1
Gasoline Generator Totals 2 105 2,543 2 2 37 1,496 3,680 75
Emission Factors from AP-42, Chapter 3.4-1 for generators rated less than 448 kW, $=.05 7.10E-04 5.91E-04 1.10E-02 4.39E-01 1.08E+00 2.20E-02
Formula = Output (kW-hr/yr) * 1.34 (hp/kW) * Emission Factor (Ib/hp-hr)
Total Generators 23 NPS Totals (Ibs/yr) 946 1,941 17,081 5,268 730,600 1,145
NPS Totals (tons/yr) 0.47 0.97 8.54 2.63 365.30 0.57
Emission . Number of Rating  Run Time Qutput PM,, SO, NO, CcO CO» voC
Location Fuel
Sources (kW-hr/yr) (Ibs/yr) (Ibs/yr) {Ibs/yr) (1bs/yr) (lbs/yr)

Generator Mount Washbumn Diesel

1,000 52 104,000

98 564

766

1 140 75 10,500 31 29 436 04 16,181
Generator Lake Lodge Diesel { 175 142 24,850 73 68 1,032 222 38,294 84
Generator  Old Faithful Snow Lodge  Diesel 1 685 45 30,825 29 167 227 47,501 26
Generator _Canyon Lodge Diesel 1 140 131 18,340 54 50 164 28,262 62
4 315 708 130,238 207

160,264

Generator  Old Faithful Snow Lodge  Diesel 2 3,345 : 89

Generator Grant Village Diesel 2 1,600 52 166,400 156 902 5,351 1,226 256,422 143

Generator lLake Yellowstone Diesel 1 2,750 52 143,000 134 775 4,599 1,054 220,363 123

Montana Power Company Totals 5 388 2,241 13,295 3,047 637,049 355

Emission Factors from AP-42, Chapter 3.3 Table 3.3-1 for generators rated < 448 kW 2.20E-03 0.00205 3.10E-02 6.68E-03 1.15E+00 2.51E-03

Emission Factors from AP-42, Chapter 3.4 Table 3.4-1 for generators rated > 448 kW S = 0.5 percent 7.00E-04 (8.09E-3)S 2.40E-02 5.50E-03 1.I5E+00 6.40E-04
Formula = Output (kW-hr/yr) * 1.34 (hp/kW) * Emission Factor (Ib/hp-hr)

Park Totals (Ibs/yr) 1,550 4,524 34,013 9.112 1,513,297 1,740

Park Totals (tons/yr) 0.78 2.26 17.01 4.56 756.65 0.87



| abed

jue| |BUOZIIOH

Wd 82:vS:1 ¢0/8L/E

(e1sd gz'¢) = sunssaid ouaydsowly Bay) oyep| ‘esiog SUOKENO[ED SUOISSILIT Ul pasn ele(] [ea16ojolosls |y

solisuajoriey [eaIsAyd pue uonesyijuep| yuel

Jeuniog Alewiwing - Joday suolssiwg
0’V SHUNVL

000
000

z >

00°0v¥'8
[
00'000'¢
£e's
o0o¢ct

1SN suljosesy SdAN
)ue | [BUOZIIOH

SdN
BuiwoAp

1dwes peoy yjoouesq

:(B1sd) sBumasg sunssaly
:(Bisd) sBumas winnoep
sbumeg s Jayjeaug

:uolIpuoy |1PYs
‘9peyS/I010] |IBYS

solsuRoRIEY) JUIRd

{u/R) punosBispupn yue_ s|
H(u/h) pateai suel s
:(4AneB) induybnoay | 1oN

‘slaaouing

(suoyjeb) swnjop

(1) eBWeIq

‘(i) wbuaT loys
suojsuauwng yue |

:uoniduosa

Mue] jo adAj

:Auedwon

Kozl

Ao

‘uoneoynuap] Jesn
uoneayuep)

SdN

Ldwen peoy joouesg



z obed

Wd 82-v5-1 20/8L/1

£=800|S WLSY '6=dAH ¥ uodO 0026 000049 £008°€ £L008°€ L008°€ 26’6y 9£°08 9e'05 9E°08 v (6 dAY) BullOSED
suonenaed ybem ‘joel4 1oel4 wbiom ‘XEW ‘UIN Bay (4 Bep) XeW U ‘Bay qluow Juauodwod/einxiy
ainsseld sodep 10} siseg  “|OW SSep SSBN TOW (eisd) sainssesd Jodep dwe ) (4 Bop) seinjeradwe |
Jodep pinbry Jodep Hng ‘HNng pinbi Alreq
pinby

3uej JejuoZuUoH

yue] abelois Jo sjusuo) pinbi
Jewlo4 Alewiwng - Joday suoissiwg
0'v SUNV.L

SdN
1dwe) peoy yjoopeeg



¢ abed

Wd 8¢:vs:1 20/81/L

LL'1S

000

LL'1S

{6 dAH) auljoser

SUuoISsiW3 [e10]

ss07 Buiyiesig

ss07 Bupiiop

sjusuodwio)

(sq))sesso

S|ejo ] UoISSIWF Yue] [eNpPIAIpU|
Jewsog Alewwng - Joday suoissiwg
0’V SYNVL

3UBL [BIUOZIIOH

Hoday suoissiwg jenuuy

SdN
Ldwe) peoy yjoouesg



 ebed

3UB] [BJUOZLIOH

Wd 9¢:5¢:¢ ¢o/8i/L

(eisd gz'g1 = ainssaid ouaydsouwny Bay) oyep; ‘asiog suonenoe) suolissiwg uj pasn eleq (eaibojoloalay

solsualoeley) [eaisAyd pue uolesiijuap| yue
jeurLio4 Alewiwing - Jioday suoissiwg
0t SYNVL

€00
€0°0-

pooYH
SHYMIHUM

zZZ

000LL2
ccy
00°00S
00y
0S9's

LSV 8uijosey SdN
%UB | {eluozZioH

uoneg 1abuey so|yosg

:(Bisd) sBuiag ainssald
{Brsd) sbBumag winnoep
sBunyss Juap svyjealg

:uoBIPUOY [IBYS
:8pBYS/100D [I9YS

sosuaoRIey) juted

{(u/h) punosBirapun yuej s|
‘(u/A) psjesH xue s|
:(141eB) indybnoiy] 18N

S1I2A0UINY

:(suojjeb) swnjop

(i) JepWeIq

() yibus (1aYS
suolsustuIqg jue

:uonduoss(

Mue] jo adAyt

‘Auedwon

9)e1S

Ao

:uoneolHUBp; J8sn
uogesyiuap|

uonjels Jebuey Jajyorg



Z abed

Wd 92:52:2 20/81L/L

€=8d0[S WISV ‘6=dAH ¥ uondO 0026 000029 086Y'Y y8ESE 0s66°€ ¥6°0S 88'9Y 18¢s 14 (6 dA) suljoseD)
suonenoed  ybism “Joel4 Joe1g [RIETYY XEWN U ‘Bay (4 Bep) ‘U ‘Bay IUoW uBUOdWOD/AINIXIpY
8insseld Jodep J0) SISeg JON SSep ssepy ‘[OW (e1sd) seunssasd Jodep dwa (4 Bap) ssunjesadws |
Jjodep pinbiy Jodep Ang ‘ung pinbry Alreq
pinbty

YUB) [eJUOZIIOH

jue] abelols Jo spuauo) pinbi

jewso4 Atewwing - poday suoissiwg

0'v SMNVL

uonelg Jebuey 18jyoag



¢ obed

Wd 92:52-2 20/8L/L

60°¢6

$9'8L

Svel

(6 dAH) Buljosen

SUOISSIWT [€10 |

sso Buiyleaig

$5077 BujIOpn

sjusuodwion

(sap)sesso

s|ejo] uoIsSsiWg Yue] [enpiAIpuj
jewto4 Atewwing - poday suolssiwg

0'v SHMNV.L

Mue| [BjuozyoH

Moday suoissjwg jenuuy

uoness Jebuey le|ysag



 obed

jue] [ejUoZIOH

Wd 8¢:85:1 20/8L/L

(eisd gz'¢} = aunssaid ousydsowly Bay) oyepy ‘asiog :suoleNofeD SUCISSIWT Ul pasn eje(] jeaibojoloatay

soljsueloeIRy) |edIsAyd pue uoneosiuap| yuey
jewso4 Atewwing - Joday suoissiwg
0V SUNVYL

000 :(Bisd) sbumeg anssaiy
000 :(B1sd) sBumas winnoep
sbupias jusp Joylealg

:uoRIpUoY (1BYs
'¥pBUS/I0j0) IBYS
soansitajoriey? juled

A :(u/A) punoiBiepun 3ue] si

N (u/A) pajesi yue] s|

0002¢'se :(2A1eB) Indybnosy ] 18N

AR S1aAouIN |

00°000'9 ‘(suojjeB) swnjop

00'8 :(y) selsWweIg

0091t (¥) wbua Jleus
suolsuawi(q yue}

1SN 8uljosen) SdN :uopduosaq

3ue | [BIUOZLIOH Muey jo adAy

SdN ‘Auedwon

BujwoApp 9IS

Ao

uolels [an4 uokuen :uoleoluap| 8sn

uoneoynuap)

SdN
UOIE]S |an4 uoAue)y



Z obed

Wd 8¢:85:1 ¢0/81L/L

£=6d0IS WISV ‘6=dAd ¥ uondo 0026 0000°29 2008 £008°€ £008°€ ce'6r 9€°0§ 9E°0§ v {6 dAL) sulosen
suchieindfey  jubiem JoRI4 1oel4 Wbem XE Ui ‘Bay (4 Bap) ‘I Bay LILOW jusuodwod/einxiy
oinssaid lodep o) siseg  [OW SSe SSep ‘TOW (ersd) sainssaid Jodep ‘duwey (4 Bop) sasnesedway
Jjodep pinbN lodep Ang ‘Hng pinbin Aiieq
pinbiy

yue] [elUOZUOH

jue) abelols Jo sjuajuo) pinbi

jew.o4 Alewiwng - Joday suolssiwg

0’y SMNV.L

SdN
uoliels |an4 ucAue)



¢ ebed

Wd 82:85-1 20/81/L

¢S'ESt

000

¢S'est

(6 dAH) aujjosen

SUoISsIWg |10

sso07 Buiyieaig

SS07 BupjIop

sjusuoduwlo)

(sqr)sessoq

S|ejo| uoissiwg yue] |[enpiAIpu|
jewog Alewwng - Jioday suoissiwg
0’V SUNVL

MUe| [BJUOZIIOH

Joday suoissiwg jenuuy

SdN
UoBElS [on4 uoAue)



1 abed Wd 10:€0-¢ 20/8L/L

(eisd gz} = ainssald ouaydsouwty Bay) oyep| ‘asiog :SUCHE|NdES SUOISSILWT Ul pasn eje( [eoiBojoi0sisy

000 :(Bisd) sbumes aunssaid
000 :(Bisd) sBumeg wnnoep
sbumies Juap Jayeasg

:uopIPUOD [1BUS
'9pBUS/I0j0D) [13US
sdiisiia)oeleyd juied

(/) punosBirapun Juey si
(k) payesp yuey s|
00 ovt'8 :(1A/1eB) ndybnoiy] 18N
acy S1sAouIN |
00000'2 :(suoyjieB) swnjop
09'S HINBEETT |
coet :(4) wbue eus
suolsusatuig juep

Z >

1SN 8utosen SdN ‘uonduose(

)Ue | jBIO0ZIOH Mue] jo adAt

‘Auedwon

BuiwoAp oIS

Ao

aouenu jseq :uoleOIIuSp| 13sN
uoneayiuap|

solsualoeiey) [eoIsAyd pue uolnesiijuap] yue
jewiod Alewwing - poday suoissiwg
0t SYNVL

yue| [ejUozZUOH @ouenul 1583



Z obegq

Wd L0:€0-2 20/81/1

£€=8d0|S WLSV ‘6=dAH ¥ uONdO  00'26 0000°49 2008°€ 2008 £008°€ 266y 905 9£°0S 9e'08 Iy (6 dAH) sulosen
suone(naes wbiam ey eI e XeW UIN Bay [ERE) XeW UIA " TBay Jluow 1UuBuodWwoD/INXIWN
ainssald Jodep 10} siseg  |OW ssepy ssep ‘oW (e1sd) seinssaid Jodep ‘dwa (4 Bop) sasnjeiadws |
todep pinbi Jjodep Ang ‘ung pinbi Aleq
pinbiy

NUE | [eUOZHOH

jue] abelo)g Jo sjusjuo pinbi
jewso4 Atewwng - poday suoissiwg
0'v SYNVL

aoueluT 1seg



¢ obed

Wd 20:€0:2 20/8L/L

L1'LS

000

L1'1S

{6 dAW) auljosen

SUOISSIWT [8101

sso7 Buiyiealg

$S07 Buiop

sjusuodwo)

(sqj)sasso

S|ej0] UoISSIWg Jue] [enplAlpu|
jeuniod Alewwing - poday suoissiwg
0t SUNV.L

3UE] {BJUOZUOH

Hoday suoissiwg [enuuy

aoueNuT seg




{ abeg Wd 0b:v0:T 20/8L/1

(e1sd gg'gl = aunssald ouaydsowyy Bay) oyep| ‘asiog :SUOEIND(BD SUOISSIWT Ul pasn ele(] [eo1Bojoloaiop

00°0 {(Bisd) sBumasg ainssasy
000 (Bisd) sBumss winnoep,
sbumas juap Jayjealg

:UOIPUOD |[oUS
8peyS/I0j0Y llBys
sonsuajoeley) Juted

{(u/A) punosBiapun sue | si
H(u/A) peresH Nue] sj
00°02€'Se :(JA71e6) indybnouy | 1eN
eey slaaouin |
000009 :(suojjeB) swnjop
00’8 :(1) 1910WiRIQ
009t :(4p) wbue Bys
suojsuawig juey

Z >

1SN 8uiosen SdN ‘uonduosaq

JUB [BIOZIIOH Mue] jo adA )

SdN :Auedwon

BuiwoApn :e)eIg

Ao

uonels [an4 sbejiA jueln ‘uoneoyiuspl fasn
uoljeaynuapl

sonsualorIey) [edIsAyd pue uonesyiuep| Juel
jewo4 Alewwing - Jioday suoissiwg
0’ SYINVL

SdN
sue| |BjUOZIIOH UOE]S jan- abe|IA JuriD



rA amam

Wd 0v:10-2 20/81/L

£=08d0|S WLSY ‘65dAH ¥ uoNdO 0026 0000°49 £008°€ L008°€ 2008 [4:1:14 9€'0§ 8e°08 v {6 dAY) sulosen
suonenofed  jublem oel4 Blel-TH] [OIIETYY XEW Ul ‘Bay (468p) Ul “Bay Iuow yuauodwog/einxin
ainssaid jodep 10} siseg  [OWN SSe ssep ‘JOW {e15d) sa1nssaig 10dep dwa), (4 Bap) ssinjeiadws j
Jodep pinbiy Jodep Hng Hng pnbin Aeq
pinbn

%UB] [BJUOZIOH

jue] abelols Jo sjusjuo) pinbi

jeurnlo4 Alewwng - Joday suoissiwg

0'v S)INVL

SdN
uones [end abefiA uesn



¢ obed

Wd ov:v0-2 20/8L/L

¢s'est

000

29est

(6 dAH) BuljoseD

SUOISSIWT [B}0 |

sso7 Buiyieaig

$S07 Bujiop

syusuodwo)

(sq))sasso

S|ejo] uoissiwg jue] [enpialpuj
jeuniod Alewwing - poday suoissiwg
0’V SYNVL

NUBJ [ejUOZIIOH

poday suoissiwg jenuuy

SdN
uolelS jen4 ebejiA JuerD



| ebed Nd v1:9g:¢ 20/81/1

(eisd gz'g | = 8inssald oueydsowny Bay) oyep| ‘esiog :suolenoje) suolssiwg ul pasn ejeq {eolbojoiosie |y

€00 :(Bisd) sBunes sinssaid

£0°0- :(Bisd) sBumag wnnoep
sBuiyas Juap Jayieasg

poon ‘uolipuoQ jieys

SHUM/BIYM 9PBYS/I0|0] lIBYS

sonsueloRIeY) JUIRd

N {(u/h) punouBispun yue] s|
N (u/A) pereat yuel s
00°02€'2 :(4A/1eB) indyBnosyy JeN
FAAR g slaAouin |
00085 {(suojjeB) awnjop
. 0¥ ‘() 1slBWERIQ
05§ ‘() ybuan jleus
suojsuawiq yuey
1SV 8uloses) SdN :uondussaq
jue | [BJUOZIIOH Muey jo adA|
SdN “Auedwon
BuiioApn =113
2ille)
suoyjeladQ jeog juein) :uonjesyiiusp| Jesn

uonedynuap)

sonsualorIey) [edIsAyd pue uonjesyijuap] juep
jewlo4 Alewwing - Joday suoissiwg
0’V SYNVL

SdN
3UB| {BJUOZLOH suoleladQ jeog juein



Z abed

Wd v1:9¢-¢ ¢0/8t/1

€=8d0IS WLSY '6=dAH b uondo  00°26 0000°49 086%'v yBESE 0566°€ Y605 vL°8S 889y 18'es v (6 dAW) BuUllOSEY
suonenaes  wbiem Joely Pelg [REIYN XN U Bay (3 Bapy XEW U “Bay iuow Juauodwo)BINXIN
8Insseld Jodep Joj siseg oW SSe ssep O (eisd) seinssaid Jodep dwa | (4 68p) sasnjesedwa |
Jodep pinbry Jodep Ang "Ung pinbin Ajieq
pinbiy

MNUBL [EJUOZLIOH

jue] abelols jo sjuajuo) pinbi
jeuno4 Alewwing - Joday suoissiwg
0't SMNVL

SdN
suofjeladQ yeog uein



¢ abed

Wd v1:9€:2 20/8L/1

€V'E6

¥9'84

6.1

(6 dAH) Bulosen

SUOISSILT |Bj0

ss07 buiyiealig

ss07 Buppiop

syuauodwon

(sql)sesso

S|e}oL UOoISSIiWI jue} [enplalpu|
jewnod Atewwing - poday suoissiwg

0’y SHNV.L

JUB] |ejuozZUoH

poday suoissiwg jenuuy

SdN
suofesadQ jeog juein




| abed Wd 6v-vi:Z 20/8L/L

(e1sd gz'g| = @inssald ousydsowly Bay) oyep| ‘asiog :suonenoes suoissiwg ui pasn ejeq [e2i60j009181

000 {(Bisd) sbumsg ainssald
000 :{(Bisd) sBumies wnnoep
sbuiiag Jusp Jayieasg

‘UOIPUOD fIBYS
‘BpBYS/I0I0] {IBYS
sonsiajoeley Jued

A ((u/A) punoiBispun yue] sj
N :(u/h) payesy yue] s
00'02¢e's2 :(441eB) IndyBnouy JeN
000 ‘S1aA0uIn |
00'000'9 ‘(suojieb) awnjop
’ 008 (1) 1eeWeIg
0091 () wbua leys
suoisuawiq yue
1SN suljoses) SdN :uonduosa(
Nue] [ejuoziioH Mue] joadA|
SdN :Auedwon
SulwoApp 91e1g
Ao
B8y 8oUBUSIUIBIN-UONE]S [BN4 a)eT] :uolnjesyiusp| lesn

uonesynuap|

sonsuvloeIey) |BdISAyd pue uolleoyjuap] yue
jeunio4 Alewuwng - Joday suoissiwg
0t SMNVL

SdN

3ue| |BjUOZIOH B8.Y 9OUBLBJUIBIN-UOHEBIS [on axe



FA wmma;

Wd 6v:vL:2 20/81L/L

£=0d0|S WLSY ‘6=dAH ¥ UONdO 0026 0000749 4008°C £008°€ 2008°€ 26'6y 9£°0% 9E'0% 9E°05 v {6 dAH) euoseD

suonemaies  wubiapm Joely “joeiq BB M XN UIN “Bay {4 Bap} e uw T T Bay UIUOW 1UBLodWOABINKIN

ainsseld sodep 10) siseqg  CIOW SSEN SSBW ‘O {eIsd) sainssaly Jodep ‘dwey (4 Bap) sainiesadwsa
Jodep pinbiy Jodep Ang Jng pinbi Aleq
pInbin
)ue] abelo)s Jo sjualuo) pinbi
jeunio4 Atewwing - poday suoissiwg

SdN

3uej [ejuozUoH

BOIY 90URBUBILIBIN-UOIBIS [9N- OXE



¢ abed

Wd 6v:v1:2 20/8L/1

¢5'ea!

000

25°Est

(6 dAH) auljoses

SUOISSIWT |BJO |

ss07 Buiyies:g

'$507 BUB{IO A7

sjuauodwio)

(sq))sesso]

S|ejo] uoissiWwg jue] jenplAlpu|
Jew.og Alewwing - yoday suoissiwg
0’V SUNVL

jue| |ejuozuoH

ypoday suoissiwg jenuuy

SdN
B8y 9OUBLBJUIBN-UONE}S [on4 exeT



| obed

yue| [BJUOZLIOH

Wd Ze:L1:2 20/8L/L

(eisd gg'g1 = aunssald ousydsowly Bay) oyepy ‘asiog :suongnojen suoissiwg uj pasn eleq feoibojoiosia|y

000 :(Bisd) sbumasg ainssaiyd
000 :(Bisd) sBumag wnnoep
sBumas Juap Jayieasg

:uoIIPUOY [1BYS
‘BPBYS/IOI0] [IBYS
soansudloRIEy) JUIRd

A {{u/h) punosBispun yue] sy

N :(u/f) pajeay yue s|

00°02¢'2 :(4471eB) indubnosy 1 1eN

000 sisAouIN]

00°05S ‘(suo[eB) awnjoA

00'% :() Jerowrelqg

0SS :(4) wbua leys
suolsusun yuej

1SN autjoser) SN “coza_‘_owmo

Mue] |ejuozioH Nuej jo ma>.._.

SdN :Auedwon

BuiwoAp :8jeIs

Ao

Jojeiauan) JiUlD YjoWeN -:uoljeoyliuapi lesn

uoneayuap)

sonsualoeiey) [esisyd pue uopesiuapl yuel

jewiod Atewwing - poday suoissiwg
0t SMNVL

SdN
10}RIBUSE) DIUID) YIOWILLEN



Z 9bey

Wd Le:21:2 20/81/L

£=0do|S WLSY '6=dAY ¥ UONDD 0026 0000749 2008 1008°€ 4008t 26’6y 9e°08 9€°05 v (6 dAY) aunosen
suonenoen  Jybie "Joesy el Wwbiom XEN U ‘Bay (4 6ap) ‘Ui Bay yIuopw JusuodwodaInpIpy
ansseld jodep Joy siseg  “JoN SSB sse TOW (ersd) sainssaid Jodep dway (4 Bep) saunjeradua
1odep pinbi Jodep ANg Ung pinbin Ageg
pmbi

SUB ] |BIUOZUOH

Yue] abe.lols Jo sjpuauon pinbi

leurio4 Alewwing - Joday suoissiwg

0’y SMNVL

SdN
lojelauan) oD Lowwepy



¢ obed

Wd L2:21-2 20/8L/L

209t

000

07l

(6 dAH) Buljosen

SUOISSIWT B0

ss07 bulyleaig

$507 Bupjiopy

sjusuodwo)

(sq))sesson

S|e10 UoIsSSiwg Jue] |[enplalpu]
jeuniod Atewwing - poday suoissiwg
0’V SYNVL

3UB | [BJUOZUOKH

yoday suoissiwg jenuuy

SdN
10}BIBUSE) DUID) YIOWILLB



1 obeg

jUE] [BMIOZIOH

Wd S0:6v-C 20/8H/1

(e1sd gz'g1 = 8inssaid opaydsowly Bay) oyep| ‘esiog :suchenoe) sUoISSIWT Ul pasn eje(] jeoiBojoiosley

solsualoRIRY) [BOISAYd puk uoiEdIIIUSpP] YueL
lew.o Atewiwing - Loday suoissiwg

0V SYNV.L

000 :(Bisd) sbumeg ainssaid
000 :(Bisd) sbumag wnnoep
sbumas jusap Jayleaug

:uolipucy jleys
-9pBUS/I0|0D 1I8YS
sonsudloRIEYD JUIRY

A ((w/A) punosBiapun yue] sj

N (u/h) pajea yue] s|
000889l :(41AneB) indybBnouy | 19N
ccy siaAouIn |
00°000'v :(suojjeb) swnjop
009 ((y) 1e10WRIQg
0064 :(y) wbua yeus

1SN suljosey) SN
3ue} [eluoziioH

SdN
BuiwoAp

dwen DDA-UOHBIS [8N4 MON UIOWWE

suojsualug yue,

:uonduosaQq
Nue] jo adAy
‘Auedwon
:9leIs

¥ilio]

:uofjeoynuap| 1asn
uoneoyuLp|

SdN

dwe) DOA-UCHEIS (8N4 MEN LIOWWEY



z abegd Wd S0:6v:C ¢0/81/1

€=08d0|S WLSV '‘6=dAH ¥ uondQ 0026 000049 4008 £008°€ £008°€ ce6y 9€°08 9€'0% 9€°0% 114 (6 dAY) sulosen
suofiensfer ubiem ‘1oei4 ‘Joely [OGIEIYY XBN Uy ‘Bay {4 Bap) Xepy Ui ‘Bay IO JusUOdWoD/3IMXIN
ainssald Jodep 10} siseq  |OW ssew ssepy oW (eisd) seinsseid jodep ‘dwa (4 Bop) sainjeiadws |
Jodep pinbq lodep Ang “Hng pinbr Aleg
pinbry

yue] abelo}s jo sjuauoy) pinbi
jeunioq Alewwing - Joday suoissiwg
0’7 SYUNVL

SdN
yue| [EIUOZUOH dwed DOA-UOEIS [N MaN Ulowwepy



¢ abegd

Wd S0:6¥:C 20/81/L

€201

000

vEe0l

{6 dAH) auljosen

SUOCISSIWUT [el0 |

$507 Bulyjealg

S50 BUDIOM

sjusuodwo)

(sq|)sesso

S|ejo] uoissiwg jue] [enplAipu]
lewlo4 Alewwing - poday suoissiwg

0’V SMNVL

3UB{ [BlUOZIIOH

Hodsy suoissiwg [enuuy

SdN
dwe) DD A-UOHEIS [eN- MON LoWWE



| ebed

U] [BlUOZUOH

Wd 12:€5-2 20/81/)

(eisd gg'g) = aInssald ousydsowyy Bay) oyep] ‘asiog :suoienNoje) suoissiwg ui pasn eieq (edlbojolosie

solslslorIey) [edisAyd pue uonesuap| juey
jeuniod4 Atewwing - poday suolssiwg
0t SYNVL

000 :(Bisd) sBumesg ainssaiy
000 {Bisd) sbuniag winnoep
sBuas Juap sayjealg

UoOIpUoD lIvUs
‘BPBYS/I0|0D lI_RUS
sonsualoRiey) Juled

A {(u/h) punosBrapun juey s)

N ‘(u/A) pejeaH sue] s|

00°0€2'$2 :(2A/eB) IndyBinoay | 1oN

L2y S1oAoUIN

00'000'9 :(suoj[eB) awnjop

008 :() JereweIqg

009t (i) yibua 1eys
suolsuswiq yuej

1SN auloses SdN :uondiosa(

jue] [ejuozioH Muey jo adAy

SdN :Auedwon

BuiwoAp oles

Ao

uoleIg |8N4 UoSIPBIN :uoneaynuep| Jasn

uoyeoynuap)

SdN
UONES (8N4 UOSIPE



z abed

€=0d0|S WLSY '6=dAY ¥ LONdO 0026

Wd 12:€5:2 20/8L/1

000029 £008°€ L008°€ 1008 26’6y 9€£'08 9€°08 9e'0s 112 (6 dAH) Butjosen
suone|nsfed  1ybie p “oel4 ‘L4 JREETYY XeW U ‘Bay (4 Bep) Xepy Uty Bay YIUOW 1usuodwo)BINXIN
einssely jodep Joj siseg oW ssepy ssep oy (e1sd) seunssaid Jodep ‘dwa {4 Bap) sainjesradws |
Jodep pinbiy sodep Ang NG pinbi Aireq
pmbiy

3Ue| [elUoZUOH

jue| abelois jo sjusjuon pinbin
lewnio4 Atewwing - Joday suoissiwg
0t SYNVL

SdN
UolelS (9N LOSIPep



¢ obed

Wd 12:€5:C ¢0/8L/L

16251

000

L6°cSt

{6 dAH) auljosen

SUOISSIWT 810

sso7 Buiyiea:g

$S07 BuBjIopm

sjuauodwo)

(sq))sesso

S|e10] UoISSIWg Jue] jenplAipu]
jeurio4 Atewwng - Joday suoissiwg
0V SYUNVL

MUB) [BJUOZIOH

yoday suoissiwg jenuuy

SdN
UORE]S [8n- UOSIPBIN




1 abed Wd Sv:55:¢ 20/81/1

(eisd gg'gl = anssald olsydsowly Bay) oyep| ‘esiog :suolieinojen suoissiwg Ul pasn eleq [eoifojoioaiay

000 :(Bisd) sBunieg aunssaly
000 :(Bisd) sBunjeg wnnoep
sbuias Juap Jayjeaug

UOHIpUOD [IBYS
®peyS/Iojo] 18y
sansualoRIRYy) JUled

A (u/R) punoiBiapun yuej s|

N H(u/h) pores yuey s|

000vb'8 :(sA/eB) Indybnosy ) 1eN

ey sI9A0UIN |

00°000'2 :(suoyjeB) swnjop

: EE'S () Jervwelq

002t ‘() yibus jays
suoisuawiqg yue |

1sn suljosen SdN ‘uonduosa(

Nuej [ejuozioH Mue JjoadAf

SdN ‘Kuedwion

BuiwoAp KEIN=) I

Zle}

uonels [an4 iseayuoN ‘uoledynusp| 18sn

uonesynuap|

solisualoeIey) [edisAyd pue uoneosiijuspl yue|
Jewo4 Atewwing - Joday suolssiwg
0’V SHMNVL

SdN

3UB [eIUOZIIOH UONE}S [BN4 1SBaYLON



Z obed

£=6d0jS WISV '6=dAd ‘¥ LORDO 0026

Wd Sb:6S:C 20/81/L

000049 £008°€ £008°€ 2008°€ c6'6v 8e'0s 9E°0§ 89E08 v (6 dAd) euoses
SuOHEINOE]  IUBIBM “oeig RRLTE WBem XEW UIN By (3 6ap) XEW UIN “Bay wuopw wauoduod/BInxiN
Binsseld 10dep Joj siseg IO SSew SSeN IOnW (eisd) sainssaig Jodep due ] {4 Bop) saimesadws |
lodep, pinbM sodep g ‘Ung pinbin AeQ
pinbry

MUB] [BJUOZUOH

jyue) abeiols jo sjuajuo) pinbiq
jeurnioq Atewuwing - poday suoissiwg

0V SUNV.L

SdN
UOHEBIS [8N4 1SE8YUOoN



€ abed

Wd St:S5°2 20/8L/L

LL°LS

000

L1°1S

{6 dAH) BuljoseD

SUOISSIWT |BJO |

sso07 Buiyieaig

$S07 Bupjiopy

sjusuodwo)

(sq))sesso

S[e10] uolssiwig jue] [enpiAlpuj
Jeurio4 Arewwing - Joday suoissiwg
0t SYNVL

sue] |ejuozuoH

Joday suoissiwg jenuuy

SdN
UONE}S [BN4 1SBaLION



1 ebed Wd §¢:45:C 20/8L/1

(e1sd 82°g1 = ainssald ouaydsouwy Bay) oyep| ‘eslog :suoienoeg suolissiwg ul pasn eleq [eolbojoloslay

000 (Bisd) sBuies ainssaid
000 :(Bisd) sBumas wnnoep
sbuies Juap oyjealg

“uolIpUOY [jBUS
‘9peyS/I0J0] [IBUS
solsuaoeIey) JUied

A :(u/h) punolBirapun juey s|
N :(u/A) pajesH yuey s|
00°0b¥'s ‘(A/eB) indybnoiy ] 1eN
ey S1aAouln |
00°000'2 ‘(suojjeb) awnjop
. €' :(y) Jer0WeIQ]
0021 ‘(4) wibua IpUS
suojsuawiq quel
1SN aujoses SdN :uondussaq
UB ] [BJUOZLOH Mue] jo adA|
SdN :Auedwon
BunuoAp ajelg
Ao
uonels |8n4 SIIoN :uonesnuap| lasn

uonesynuap)

sonsualoriey) [edishAyd pue uoljesyijuap] juep
jeunio4 Alewwing - yoday suolssiwg
0’ SHMNVL

SdN

juey [ejuoziLoH UOIJE}S |oN+ SHION



z abeg

Wd 9¢:25:¢ 20/81/1

€=8d0[S WISV ‘6=dAH v uondO  00°26 000049 £008°€ L008°€ 4008 c6'6y 9€°08 9E°08 9€°08 v (6 dAY) euljoseD
suolenoed  ubiepm “JoBl4 ‘Joeid Biam X “UIN “Bay (3 6apy XEN U Bay qiuoy Wauodwod/aInin
8insseld sodep Joj siseg  IOW ssep ssepw ‘JOW (eisd) seinssarg sodep dwa | (4 Bep) saunjesadwa
Jodep pinbiy Jodep Ang ‘png pinbiy Ajreq
pinbny

SUBJ [BIUOZIIOH

jue] abelols Jo sjuajuos pinbiq
lewso4 Alewwing - Joday suolssiwg
0'v SMNVL

SdN
uonNeIS |8n4 SUION



¢ abed

Wd 92:.5:C 20/8L/1

LL7LG

000

LE'1S

(6 dAY) BUlOSED

suoissiwg 8o}

ss07 Buiyieaig

ss07 Buppop

sjuauodwo)

(sq))sessoq

S[ejo] uoissiwg Jjue| [enpIAIpu|
jeunio4 Alewwing - yoday suolssiwg
0V SHUNVL

suey |BjuUcZUOH

yoday suoissiwg [enuuy

SdN
UOHE]S 8N4 SIION




| abed

NUB | [BJUoZIIoH

Wd 11:65:2 20/8L/1

(e1sd gz'g| = @inssaid ousydsouwny Bay) oyep) ‘ssiog suolle|noe) SuoIssIWT Ul pasn eleq [20i50j0108iap

sonsueloeIey) [BOISAUd puR UoHEIIIIUBP] YuB |

Jewio4 Atewwing - Loday suoissiwg
0'v SMNVL

000
000

z >

00°02e'se
[ 4
00°000'9
008
009t

UORELS BUlj0seD) SN
3Ue | [BUOZIOH

SdN

ButwoApn

UONELS [end INjuie pio

:(Bisd) sBumeg ainssalg
:(Bisd) sBumes wnnoep
sbuinag Juap Joyjeaug

uolIpuUoY JIBYS
‘8peyS/I0[0D IoYS

sonsuaoRIRY) JUIRY

(u/h) punoiBiapun yue] sj
(u/R) peyesH yuel s|
:(4A/1eB) Indybnoay | 19N

‘sisAouin |

(suojjeB) awnjop

() Jslewelg

(1) wbusn IBUS
suoisuswi( jue}

:uonduosag

Muey jo edA)

:Auedwo)n

8)els

R TTo)

:uonesynusp| Jasn
uonealiuspl

SdN

uolelg [end |njuied pio



Z abed

Wd 11:65:C 20/8L/L

£=6d0|S WLSY '6=dAH ¥ uondO 0026 000049 £008°€ 2008°€ 2008 266y 9E'0§ 9€°05 12 (6 dAY) Bulosen
suoeoied  Jybrap Joelg “Joeld JUGIEIYY XEW “UIN Bay (463p) U ‘Bay yiuowy jusuodwodeinixiy
einssaid Jodep 1o} siseg  [ON ssep ssen ‘IO (eisd) sainssaig 1odep ‘dway (4 Bap) saunmesadws |
lodep pinbi Jodep Mg ‘Hng pinbi Areq
pinbiy

yue| |ejuozuoH

yue] abelo}s Jo sjuajuo) pinbi

jeunio4 Arewwing - Jioday suoissiwig

0’y SYUNV.L

SdN
uofelg [end jnjulie- plo



¢ abed

Wd L1:65:C 20/8L/1

¢aest

000

cGESt

(6 dAH) dujjosED

SUOISSIWT |BJ0

sso1 Buiyieaig

sso07 Bupjiop

sjuauodwon

(sqijsasson

S|ejo] uolIssiwig jue] [enpiAipu]
jewso4 Alewwng - oday suolssiwug
0t SYUNVL

UB ] [BJUOZIOH

Hoday suoissiwg jenuuy

SdN
uonels jen4 Injuie- pio



1 obed

3UB) [BJUOZHO}H

Wd 0t:00:€ 20/8L/L

(misd gg'g| = aInssaid oueydsowly Bay) oyep] ‘esiog :sucleno[e) suoissiwI ul pasn ejeq [eoibojooalsiy

000
000

=z >

00°0vv'8
{44
00'000'2
€E'G
ooel

1SN suljosey SdN
YUB | jeluozioH

SdN
BuiwoApn

uoNeIS 9N+ BoUBHUT LIN0S

solsiaorIEy) [BOI1SAYd pue uonesuap| juel

jeuwnioq Atewiwing - poday suoissiwg
0'v SYMNVL

:(Bisd) sbumes ainssaiyg
:(B1sd) sBunies winnoep
sBumes Juap Jayjeaug

UopUOD jIvYs
‘BPBYS/I0[0] [IBUS
salsualoRIEYD JUIRd

{u/A) punosBiapun yuel s|

{(u/h) peyeaH yuey s|

:(441eB) Indybnoiy] BN

'slaAouIn)

:(suojjeB) swnjop

() sejeWeIQ

() wbua (1BYS
suoisuawiqg yue|

:uonduosag

Muey jo adAp

‘Auedwon

:91e1S

Ao

‘uonesynuap| 19sn
uoneaynuspl

SdN

Uoljels [2n4 aaueljuz yinog



¢ abeg Wd Lb:00-€ c0o/8L/L

£=8d0|S WISV '6=dAH 'y uondo  00°26 000049 1008 £008°€ 2008 cg'ey 9€°08 9E°0% 9e08 114 (6 dAB) sujosen
suone(noed  1ybiep oeIy “JoBIg wbem XEW "IN ‘Bay (4'68p) BN Uy ‘Bay yiuow wauodwodainxiy
ainsseid iodep 10} siseg  Jow SSeY ssew OW (eisd) seinssald Jodep ‘dway (4 Bop) sainjesadway
Jodep pinbry Jodep Ang ‘Ung pinbi Aireq
pinbey

jue] abelois jo sjuajuos pinbi
jewno4 Atewwing - poday suolssiwg
0’V SHUNVL

SdN

jue | {ejuoZLOH uonelg [9N4 @oueHUT YINOS



¢ obed

Wd Lv:00-€ 20/81/L

LL'LS

00°0

211G

(6 dAH) duljoseD

SUOISSIWT (10|

ss07 Buiyiealg

S50 BU oM

sjusuodwo)

(sq)sesso

S|ejo] UoISSIWg jue] [enpialpu]
jeunio4 Atewwng - poday suolssiwg
0'v SYUNVL

yue | [ejuoZIOH

poday suoissiwg jenuuy

SdN
UOHE}S |8N4 8ouBAUT YN0




L abeg Wd 91:20:€ 20/81/1L

(eisd gz'g1 = aunssaud ousydsowny Bay) oyep| ‘esiog :SUOREINO[ES SUCISSIWT Ul pasn ejeq [Bo1Boj0I0BIo N

000 :(Bisd) sBumeg ainssaig
000 :(B1sd) sBumag winnoep
sbumes juap Jayjeaig

UoRIpUOD f1BYys
BPBYS/I0I0D lIBYS
sosuaoRIeY) JulRd

A :(u/h) punoiBispun uey s

N ‘(u/A) pejes yuey s|

00'0t¥'8 :(24eB) indyBnoay | 1eN

ey SIaA0WIN ]

000002 ‘(suojjeB) swnjop

‘ €€'g :() JelsweIq

oo0el () wibua jjeys
suoisuawig yue |

1SN suljosen) SdN :uonduosaQ

ue | [BluOZIIOH Mue ) jo adA |

SdN :Auedwon

BulwoApp e1e1s

HiTie)

UoliBIg BN+ s||led Jamo | :uoljeoluep| 13sn

uonesynuap)

sonsuvoeIRy) [BdIsAyd pue uolesyuap| yue
Jewniog Atewwing - poday suoissiwg
0'v SUNVL

SdN
NUE] [BIUOZIOH UOHEIS |9N4 S|feq JoMO ],



Z obed

£=8do|g WLSY '6=dAY ¥ UONdO  00'26

Wd 21:20-€ 20/81/1

000029 £008'€ 2008°€ 2008°€ 266y 9€'08 9€'0§ 9€'0§ i (6 dAY) sulosen
suone|ndied  lubiem Joesg el wbiem e Uy By (4 '6ap) X UIN Bay UiuoW 1usuodwodeInIy
ainsseld jodep 10} siseg  IOW SSep SSe ‘low (ersd) seinssaid jodep ‘dws ] (4 Bep) sainjesadws |
Jodep pinbi Jodep sng ‘Wng pinbry Aleq
pinbiq

jue| |eluozZIoH

jue] abetols jo sjusjuo) pinbi
jewio4 Atewwing - poday suolssjwg
0t SYMNVL

SdN
UONIB}S |on4 S|{B< 1omo ]



g abed

Wd £1:20-€ 20/81/1

L1°LG

000

LL'LS

(6 dAH) BuloSED

SUOISSIWT |Bj0L

sso7 buiyiealg

ss07 Bupjiop

sjusuodwio)

(sqi)sassoq

S[el0] UoISSIWg Yue] |enpiAlpu|
jeuniog Atewwing - poday suolssiwg
0’V SYMNVL

3ue| [eJUOZUOH

poday suoissiwg jenuuy

SdN
uoNe]S [8N S|jey /oMo



| ebed

3UB) [BUOZIOH

Wd 6v:€0:€ 20/8L/1

(ei1sd gz'g} = ainssald ousydsowly Bay) oyep; ‘asiog :suoiejnojes suoIssiWg Ul pasn ele( |es1bojoioalop

000 {Bisd) sBumes ainssaid
000 :(Brsd) sBunies wnnoep
sbuipeg Juap Jayieaug

:UOIIPUOD [jBUS
‘BPBYS/I0I0] {IBUS
sonsuRoRIEYD JUlRd

A {(u/R) punoiBiapun ue] sj

N (u/h) parea yue sj

0008891 :(14/1e6) iIndyBinoay | 1oN

ecy SiIBAOUIN |

00°000'Y :(suojjeb) swnjop

00'9 :(p) JerawelQ

0061 (1) wbue yaus
suolisuawi(g yue)

1SN uioser) SAN :uonduoseq

JUB] [BIUOZIIOH Mueq jo adAy

SdN ‘Auedwon

BuiwoApn :91eIS

AU

LOHE]S [9N4 20UBLUT }SOM :uoneOIIIUapY 19sn

uonesyusp|

solsiislorIRy) [BoISAyd puk UoKedIIuap| Jue ]

jewto4 Alewwing - poday suoissiwig
0'v SUNVL

SdN
UONE}S [BN+ 8OURIUT IS8



¢ abeg

£=0d0jS WLSY '6=dAY ¥ Londo 0026

Wd 6v:€0-€ 20/8L/L

000049 £008°€ 2008 £008°€ 26'6Y 9€°08 9€°08 9€°08 13-4 (6 dAY) suoses
suone|noed  iybiepm ‘joelq Joerd [OIEE Xey Uty ‘Bay {4 Bap) KB Ul "BAy YIUOW tuauodwon/einXiy
ainsseld jodep 10j siseg  "JOW SSE SSew ION (eisd) sainssaig jodep ‘dwat (4 Bap) samjeradwa g
1odep pinbiy Jodep Ang ‘Ung pinbin Aeg
pmbry

NUB] [BJUOZIIOH

jue] abelols jo sjuajuo pinbi
leuio4 Alewwing - Joday suolssiwg
0'v SHUNVL

SdN
UOIeIS joNn-{ SoUBIUT JSOAN



¢ obed

Wd 6v:€0-€ 20/81/L

¥E€'20!

00'0

€201

(6 dAY) BuljoseED

SUOISSIWT [ej0].

sso7 Buiyjealg

$S07 BuBIOM

sjusuodwo)

(sqi)sesso

S|ej0] UOoISSIWZ jue] [enpialpu|
jeuriod Ajewwing - Joday suoissiwg
0¥ SUNV.L

MUE] [BJUOZIOH

Joday suolssiwg jenuuy

SdN
UOKB)S [an4 8ouRIUT 1SM




| abed

3UE] [BJUOZIIOH

WV 02:91:6 C0/8L/L

(eisd gz'g} = ainssaid ouaydsouny Bay) oyep; ‘asiog :suonenojes sUOISSIWT uf pasn eleq [eo1Bojolosiepy

000
000

Z >

00°00v'¥2S
ov'8l
00°005'82
0G5'0t
059y

1SN suljosey uoliels solAes
3UBJ |EJUOZLIOH

SdN

BurwoAp

1013 abe|uA uoAue)

solysuajoeIRY) |edIsAyd pue uonedluap| Yue

jeunio4 Atewwing - Jioday suoissiwg
0’V SMNVL

:(Bisd) sBumes sinssaig
:(B1sd) sBumss wnnoep
sbumas juap Joyjealg

‘uonIpuo) lisys
:8pBYS/I0[0D) ljYS
sonsuajorIBY) JUlEd

:(u/A) punoiBiapun yuey sj

‘(u/h) pajeap xue ] s|

:(4A/1eB) indybBnouay] 1eN

sianouin]

:(suo(eB) awnjop

() ser0WeRIQ

(¥) wibuan yleus
suolsuatuig yue |

:uonduosaqg

uey jo adAy

‘Auedwon

e1e|g

Ao

:uoleausp| 1asn
uoneaynuapj

SdN
1013 abejiA uohuen



Z obey

WV 02:91:6 20/8L/1L

€=0d0|S WISY '6=dAH ‘v LONdD 0026 0000°29 80€8°E 80€8'€ 80€8°€ ¢6'6Y SL°0S SL'0S §L'0S 00 (6 dAY) euiosen
£=6d0|S WISV '6=dAH ¥ UORIO  00°26 000029 oLtey oLtey oLigy 26'6Y 05°5S 066§ 0565 dog {6 4AH) eunosen
£=08d0|S WiSY ‘6=dAY ‘¥ uondo 0026 000049 196Gy 1965y 1965y 26'6Y £8°65 £8'65 £8'65 Bny (6 3AW) suljosED
£=8d0|S WLSY ‘6=dAH :y uondo  00°26 000029 1959y 1959y 1959°F 266 6¢°09 6v'09 6v°09 nr (6 dAH) BuloseD
€=0d0|S WLSY ‘6=dAH ‘v uondo 0026 000029 Ov9Ey ov9E'y 0v9ey 266 228 2TLS eeLs unp (6 dfAd) Butosen
£=0d0|S WLSV ‘6=dAH ¥ uoido  00'26 0000°£9 1620y 16207 1620°p 26'6y €2°€S €2'ES £2ES Aep (6 dny) suljosey
£=8d0|S WLSY '6=dAY ¥ uondo 0026 0000728 cLELE 2LELE 2LELE 266y vS'6p yS6Y rS'6y 1dy (6 dAH) BUlOSED

suonenoe) Iybisp o4 ‘joely Wwbiam “XEWN U ‘Bay {3Bap) XEN U Bay yluopw usuodWoD/enXiIN

8inssald Jodep 10) siseg oW SSep SSEW 10N (eisd) sainssalg Jodep ‘dws] (4 6op) saimeradws |
Jodep pnbr Jodep Ang ‘Hng pinbin AgeQ
pinbiy

JUe| |ejuoZIOH

jue] abeiols Jo sjuajuo pinbi

jeunioq Atewwing - poday suolssiwg
0’ SYNVL

SdN

1013 ebeyjiA uohuey



¢ abed WV 12:91:6 20/8L/L

11/1SE 000 LLILLS'E (6 dAH) BUjOSED
SUOISSIWT [B}o | sso buiyiesig ss07 Bupjiopp sjuasucdwon
(sqj)sasso

120100  requialdas ¢ isnbny ‘ Ainp ‘ sunp ¢ Aey ¢ jidy :10) Joday suolssiwg

S|ejo] uolssiwg Mue] |enpiAlipu|
lewnog Atewwing - poday suolssiwg
0t SMNVL

SdN

NUB] [BJUOZLIOH 1013 abejip uokuen



| abed

3UB) [BJUOZHOH

WV 61216 20/8L/L

{e1sd gz°g 1 = ainssald ousydsouny Bay) oyep; ‘asiog :suonenoes suoissiwg Uy pasn ele( {eaibojoloslapy

000
000

00°055'S9
0Evy
000525}
000t
06'G¢

1SN auljosen uolelg 8dIIBS
yue] (BjuozioH

SdN
BuiwoApn

apein)-pi sbeyip uoAue)

solsielorIey) [edisAyd pue uoijeaynuap] yuey

jewio4 Atewwing - poday suoissiwg
0’V SYNVL

:(Bisd) sBumies ainssaid
:{Bisd) sBumeg wnnoep

sBuyes Juap soyealg

uoitpuoy (1vys
:B8peysg/I0j09 (IBYS

sonsuaorIeY) JUIRd

((u/A) punolbBispupn yuey s|

:(u/R) payeay sue] s|
:(1A71eB) indybBnoay 1eN
1SI8A0WIN |

:(suojeb) swnjop

1) terewelq

:(4) wbua (18ys

suoisuaLwi Yue|

:uonduoseqg

que] jo adAy
:Auedwion

ajeis

Ao

:uoieoIuapP| BSN

uoneoynUSP

SdN

apein-piy abejip uoAue)



Z abed

g=6d0iS WISV '6=dAl ¥ UoIdQ

0026

0000°29

80£8°€

80£8°E

WV 61:L1:6 20/8L/1

80€8'E 26’6y §4°08 S2°0§ §2°0§ 0 (6 dAY) eutjosen

£=6d0IS WISY '6=dAB ‘v LONDD 0026 000029 oLiey oLLey 0LIZ'y 26’6y 05'GS 05'68 0S'SS dag (6 dAY) BuljOSED
€=000IS WISV '6=dAY ¥ uondo 0026 0000'£9 1965y 1965 ¥ 196Gy 2667 £8'65 £8'65 £8'6 Gy (6 dAY) euljoses
£=6d0IS WLSY ‘6=dAY ¥ uondo 0026 0000°29 1969y 1959'v 1969y 26'6y 6909 6¢°09 &v°09 ne (6 dAY) Buyosen
£=0d0|S WLSY ‘6=dAH v uondo  00°26 0000°29 ovoe'y orsey orse'y 26’6y ee'Ls ce'LS LS uap {6 dAH) aurosen
suoiienoies wbiom OBy oeiy WboM XeW UIN ‘BAy (368p) XeN UIW T By qiuow Wauodwo /81NN

einssalg jodep o) siseg oW SSew SSBN ‘IO (e1sd) sainssalg sodep dway {4 Bap) seinjeiadwa )
Jodep pinbiy Jodep Ang Hng pinbi Ajleq
pinbiy

MUB] [BlUOZIIOH

Jue] abelols jo sjuauo pinbi

Jew.o Alewwng - Joday suoissiwg
0V SUNVL

SdN

apein)-piN abe|iA uokuen



¢ obed

WV 61:11:6 20/8L/L

LO'ESY

000

LO'ESY

(6 dAH) suljoses

SUOISSIWT (810 ]

ss07 Bujyieaig

SS07 bujiop

sjuauodwon

(sql)sasson

s|ejo] uoIssiwg jue] [enpiAlpuj
jeurio4 Alewiwng - Joday suoissiwg
0’V SUNVL

SUB | [BJUOZUOH

1940100 ‘ 1equiaydag ‘ isnbny ‘ A|np ¢ aunp ¢ Aepy  judy :loj poday suoissiwg

SdN
apein-piN abeia uokued




| obed

BuiUoAM ¢
NUBL [EJUOZLIOH

WV 82:81:6 C0/81/L

(e1sd gz'g| = 8inssaid ousudsowly Bay) oyep) ‘esiog :suonenofes suoissiwg Ui pasn ejeq [eaibojoiosiap

000
000

=z >

00°065'S9
0ge
00°005'82
050t
059y

1SN auijosen uoyels 90lAeg
yUB | [euozioy

SdN
BuiwoApp

ladng abe|jip uokuen

solsiajorIRy) [BoISAYd pue uoieIIIUSP] Yue L

jew.o4 Alewiwing - Joday suoissiwg
0’V SYMNVL

:(Bisd) sBumeg sinssaly
:(Bisd) sBumag wnnoep
sbumas juap Jayjeaug

:uolpuoY [IBYS
‘BpBYS/I00] llBys
solisuv)oRIBYD JUIRY

{u/R) punosBiapupn yue | s|

(ufA) peieap yue] s|

:(1A71eB) indybnoay | 1eN

s1aaouIn)

:(suo|eB) awnjop

:(y) se18WERIQ

:(¥) wbue leys
suolsuawi( yuej

:uonduosag

Mue] jo 8dA)

‘Auedwo)

Rl

Ao

:uonedylIUBpP| 19sn
uolneayiuapj

SdN
Jadng ebe|ip uokuen



Z obed

£=800|S WLSY '6=dAY ‘¥ uondo

WV 62:81:6 20/8L/L

00°ce 000048 80€8'E 80€8'E 80e8’e e6'6y G2°0S SL°08 54708 PO (6 dAY) sullosen
£=2do|S WISV '6=dAH ‘v uolidQ 0026 000049 alley [e7AY A4 [7A YA 4 41514 06'68 06°6SG 05°6S deg (6 dAY) suosED
£=0d0|S WLSY '6=dAH ¥ uondO 0026 000049 1965V 196Gy 1965y [4:414 £8°65 £8'6S £8°65 Bny (6 dAY) euljosen
£=8doIS WISY '6=dAY v uondo 0026 000029 1969y 1959y 1969'¢ 26’6y 6v°08 6¥°09 6109 e {6 dAH) BUOSED
£=8d0IS WISY '6=dAY p uondO 00726 0000729 [e12150 4 ovoe'y 0] 45150 266y 2g'Ls 2e'Ls [4 A unf (6 dAH) BuljosED
£=8d0|S WLSY ‘6=dAH ¥ uondo 0026 000049 1620t L1620y 1620y 26’6y £2'ES £2'€S €2'ES Aew (6 dAY) Buosen
£=8d0(S WLSV '6=dAH ¥ uondO 0026 000049 CLELE 2LeL’e CLEL'E 26'6y 12114 vS6F v5'6p 1dy (6 dAH) auiosen
suofiejnoe)  ubiem ey ‘Joeiy JUGIENY XeW Ui ‘Bay (3 Bep) o ‘Bay UIuow \auodwon/aimn
ainssald 1odep Joj siseg  JOW ssep SSEN ‘IOW (e1sd) seinssaid Jodep ‘dwe (4 Bop) sainjesadwe |
Jodep pinbiy lodep g ‘g pinbiy Ajieq
pinby

BuioApn
MUB| |BJUOZIIOH

yue] abelols jo sjpuajuog pinbi

jeunio4 Alewwing - poday suoissiwg
0’V SYNVL

SdN

Jadng efie|ip uohue)



¢ abed WV 62:81:6 20/81/L

Y9°6EY 000 r96EY (6 dAH) duljoseD
SUOISSIWT [BJO | ss07 Buiyieaig $S07 Bunjiop sjusuodwo)
(sqi}sesso

1290320 ‘ 1aquisidag ‘ ysnbny ‘ Ainp ‘ sunp ‘ Aepy ¢ j1idy :ioj Hoday suolssiwg

S|ej0] UOoISSIWT jue] jenpiaipu|
jewo4 Alewwing - Joday suoissiwg
0t SUNVL

Buiodm ! SdN
MUB] [BJUOZNOH 1edng abej|iA uohue)



| abed WV S1:61:6 20/8L/L

(eisd gg'g} = @inssald ouaydsowly BAy) oyep) ‘asiog :suongnoje) suoissiwz uf pasn ejeq [edibojoioate

0070 :(Bisd) sbuieg ainssaid
000 :(Bisd) sBunyeg wnnoep
sBuneg s seyiealg

UOTHPUOD fIBYS
‘9peyS/I0|0D fIBUS
solslaoRIBY) JUIBY

A {u/A) punosBirapun jue] si
N :(u/h) pajea uey s|
00°0SL'ELE :(s4/1eB) indybnoiy | 1eN
6601 S19A0UINY
00'005'82 :(suo|jeB) swnjop
: 050t (1) Jeroweg
059y () wibuan 18ys
suojsuawiq jue |
1S 8uljoser) uollels aolnes :uonduosag
jue | {BJUOZIOH Muey Jo adAy
SdN :Auedwon
BuiwoApn oleIS
HAlTe)
043 eBpug Bulysiy ‘uoeoyUap| 18sn

uoneoynuap

sonsusloeiey) [edisAyd pue uonesiljuap] yuel
jeunio4 Alewwing - Joday suolssiwg
0t SYINVYL

SdN

yue ] [ejuozuoH 043 ebpug Buysi4



Z abey

£=0d0|S WISV '6=dAY ¥ uondo

00°¢6

WV S51:61:6 20/81/1

0000°49 B80EB'E 80E8'E 80E8°E 4314 SL°05 §2°08 S2°0§ [*(0] (6 dng) suljosen

£=900[S WISV '6=dAH ¥ voIidO 0026 0000°L9 [FAYA4 0/12'v (VA4 26'6y 05'6S 0$'6S 05°6S desg (6 dAY) suljosen
£=0800|S WISV '6=dAH ‘p uondo  00'26 0000°49 1965 ¥ 1965V L1965V ce'6y €865 £8'65 £8'6G Bny (6 dAB) suljosen)
£=0d0JS WISY '6=dAY ¥ UONDO 0026 000029 1959v 1969°'¢ 1969y 66y 6909 6v°09 6v'09 e (6 dAH) dullosen
€=0800IS WISV '6=dAM v UONdO  00'26 000049 [¢]2°1504 ov9ey ovee'y 26’6y gc’ls ee’LS TS unp (6 dAW) auljosen
£=0d0jS WLSY '6=dAb v uondo 0026 000029 1620t 1620'¢ 1620y 26’6y £CES €CES £2ES Rew (6 dAH) BuloSRY
£=9d0iS WISV ‘6=dAY v uondo 0026 000029 2LELE 2LELE 2LELE 26'6% vS'6Y yS'6V vS6Y dy (6 dAH) sujjosen
suonienoey ubigm oery Joeig wbepm XeW U BAY (3 68p) XEW Uiy Bay YIuoW JUauodioD/eINIXIN

ainssaly Jodep Jof siseg oW ssew ssep oW (e1sd) seinsssid Jodep ‘dwa ] {4 Bap) sainjesadwa )
Jodep pinbiy Jodep Aing ‘Ung pinbin Areq
pinbiy

3UE] |BJUOZUOH

jue] abelols jo susjuo) pinbig

lewlo4 Atewwns - poday suolssiwg
0"V SYMNV.L

SdN
013 obpug Buiysiy



¢ obeg . T S - WV G1:61:6 20/8L/1

v.'/E8'L 000 ¥./€8'1 (6 dAY) Bulosen
SUOISSIWT [B10 | sso7 Buiyiealg $S07 BuIO M sjuauodwion
(sq)sesso

19qo1oQ ‘ 1equardas ‘ 1snbBny ‘ Ainp ‘ aunp ¢ Aepy ¢ (udy o) Moday suolssiwg

s[ej0] UoISSIWg jue] [enpialpuj
jewto4 Atewwing - Joday suolssjwg
0V SYNVL

SdN
jue| fejuozioH 043 obpug Buyst4




1 ebed

Jue| |ejucZUOH

Wd 62:51:€ 20/81/L

(e1sd gz'g} = ainssald oueydsowly Bay) oyepy ‘asiog :suonenojes suoissiwa uj pasn ejeq [eoiBojoloalap

000
000

00°00E'84
(A2
00°000'+ 1
000l
058t

1SN auljosey uoligg 8d1Aes
ue] |BJUOZIIOH

SdN

BuiwoAps

J1adng abpug Buiysiy

solsueorIEy) [EdISAYd pUE UOKEOlIIULP] jueL

Jeunio4 Alewwing - Joday suoissiwg
0'v SUNV.L

:(Bisd) sBumeg ainssaly
:(Bisd) sBumag wnnoep
sbunag Juap Jayjealg

:UOIIPUOD [1BYS
‘9PBYS/I0I0] IIBYS
sonsualoRIRYD JUIBRY

(wA) punoibispun sjue] s

(WA) pateay jue] s|

:(4A/reB) indybnouiy | 1aN

slaAouIn g

:(suoyeB) awnjop

:() Jaleweig

:(p) yibuan lays
suolsuawqg yue|

:uonduoseq

Mue] jo adAy

:Auedwon

9IS

A0

:uoneoynuap; Jasn
uonedyiusp|

SdN
tadng ebpug Buysi4



"z obed

£=0d0|S WLSY '6=dAd ¥ uondo

0026

0000°29

Wd 62:S1-€ ¢0/8L/L

80€8'€ 80€8°E §0€8'E 2667 5208 S0 §L°0§ o] (6 dAY) 8uyosen
£=6d0|S WLSY ‘6=dAH ‘b LONdQ  00'26 000049 (VAR A FAYAY 0L12y c6'6Y 05'SS 05°SS 05'ss dag (6 dAY) euljosen
£=0d0IS WLSY '6=dAY ¥ uondQ 0026 0000°48 1966 1968'Y 1965y 66y £8'6S £8'6G £8'65 Boy (6 dAd) sujosen
£=0do|S WISY '6=dAd ‘v uondO 0026 000029 1959'¢ 1969y 1959'¢ 26'6Y 6909 6v'09 67°09 ne (6 dAY) auloseny
£=8do|S W1SY '6=dAH ‘v uondo 0026 0000°49 ovee'y ovse'y oyoc'y 266y [APA] [AAVAY] 2e'Ls une (6 dAH) suosen
€=0d0|S WLSV '6=dAH ¥ uond0  00°26 0000°L9 1620y 1620°% 1620°Y 6’6y £2es £2ES £2ES Aew (6 dAG) UljOSED
£=0d0IS WISY '6=dAH 'y uondo  00°26 0000°29 cLELE eLeL’e [ZA7 ) 266y y5°6% S 6Y yS6% 1y (6 dAY) BulosED

suonended  ybiop “oelq Joely wbism Xep Ui "BAY (4 Bap) XN Ui ‘Bay YIUOW tuauodwodeinixiy

ainssald Jodep 10} siseg  "|OW ssen SSep oW (eisd) sasnssalg Jodep ‘dws | (4 Bop) sauntesadute}
Jodep pinbry 1odep Mng ‘Hng pinbin Alleq
pinbi

SUB] [BIUOZUOH

yue] abelo}s jo sjuajuos pinbi

jewlo4 Atlewwing - Joday suoissiwg
0t SYNVL

SdN

Jadng ebpug Bulysiy



¢ abed

Wd 0E:G1:€ 20/81/1

St'Ses

000

G1'ses

(6 dAH) BujjoSED

SUOISSIWT |BJO |

sso7 Buiyieaig

$S07 BupIopy

sjusuodwio)

(sqj)sasso

S|ej0] uoIsSsIwg Yue] [enpiAipu|
lewo4 Alewwng - Jioday suoissiwg
0'v SYNV.L

jue] [ejuozLOoH

18qoyoQ ‘ Jequiardag ‘ ysnbny ‘ Ainp ‘ aunp ¢ Aepy ¢ j1idy :40j Joday suoissiwg

SdN
Jadng abpug Buysi4



| obed WV 9t:02:6 20/8L/1

(eisd gg'g| = ainssald ousydsouwny BAy) oyep| 'ssiog :suoienoeD suolssiws ut pasn eyeq [esibojolosisiy

000 :(Bisd) sBupag aunssaid
000 :(Bisd) sBumes wnnoep
sbuipes e Jaylealg

‘UoIpUoY (IBUS
‘BpEYS/I0J0D (IBUS
sonstIvloRIRYD JUIRd

A {u/h) punosBiapun yuey s
N :(u/A) pejeaH yue| sj
00°s21'vie :(44/1eB) indyBnoly 1 1oN
S0'¥2 ‘SlaAouIn §
00°00%'+ 1 :(suo|jeb) swnjo
: 0001 ‘() ssleWeIQ
0002 ‘(1) wbue 1Bus
suojsuswiq juel
1S Bul0oSer) UoIEIS 80IMBS :uonduasaqg
Mue ) |ejuozZiIoH Mue] jo adAy
SdN ‘Auedwon
BuiwoAp :9181S
Ao
013 ebejiA e “uotreslUSPY 18sSN

uoneoyBUSP]

sonsiialorIRy ) [edIsAyd pue uoljediipuap) yuey
jeunio4 Alewwing - Jioday suolssiwig
0V SMNVL

SdN

jue] [BjUOZIIOH 013 abe(IA el



Z abed

WV 9v:02:6 20/81/L
€=0d0|S WLSY ‘6=dAY ¥ uondo 0026 000029 80E8°E 80EBE 80E8'E 26’6y S2°08 G208 2708 B0 (6 dAY) Bulosen
€=0do|S WLSY '6=dAY ¥ uondo 0026 000049 [7ARA 4 [VAYA4 Qlley ce'6Y 06'6G 06°6G 0§'65 deg (6 dAg) auljose
e=edo|g S_..rw< ‘6=dAY W uond0o 0026 000029 1965y 1965V 1965'Y c6'6y £8'69 £8'65 €865 Bny (6 dAH) auljosen
€=6d0|S WLSY '6=dAH ¥ uondo 0026 0000°£9 1969y 1969’y 1969'% 66y &v'09 6909 6v°09 ing (6 dAY) sulosen
£=6d0|S WLSY ‘6=dAY ¥ uondo 0026 000049 [614:1504 ol c1on 4 ovoe'y c6'6y ee'LS eeLS 2Z'Ls unp (6 dAY) suljoseyn
€=0dojS WLSY '6=dAY ¥ uoldO 0026 0000°L9 1620V 1620'Y 16207 66y €2'es £2'ES £2'es fep (6 dAY) Bulosen
£=0dojS WLSY '6=dAY ¥ uondo  00°2Z6 0000°49 CLELE cLELE CLELE 26'6y PS6Y yS6% vS'6y Jdy (6 dAH) BulosED

suonenoen  biam ey 081y [CHIENY XEN UIN BAy {368p) XeN U Bay HIUOW JuauoduwoeINXIN
8inssaid Jodep Joj siseg  |ON Ssep SSe ION (eisd) saunssaid Jjodep ‘dwaj (4 Bop) sesnjesadwa),
lodep pinbiy Jjodep Hng ‘HNng pinbi Aireg
pinbiy
jyue] abeliols jo sjuajuod pinbi
jewo4 Alewwing - poday suoissiwg
0’ SUNVL
SdN

3ue| |BlUOZUOH

013 abejiA juein




¢ obed WV Lb:02:6 20/81/1

¥S'8E8'1 000 ¥S'8e8'} (6 dAH) Buloses
suoIssiwg 810 sso7 Buiyieaig $507 Bupjiop syjuauodwon
(sq))sesso

180300 ¢ 1aquwaidag ‘ 3snbny ‘ Ainp ¢ aunp ¢ Aepy ¢ judy :ioj poday suolssiug

s|ejo] uoissiwg jue ] |enpiAlpuj
1ewio4 Atewwing - Joday suolssiwg
0’ SYMNVL

SdN
JUBJ [BJUOZIIOH 013 abejin uein




{ obegd WV 82:€1:6 20/8L/1

(eisd gz'g| = ainssaid ousydsowry Say) oyep| ‘asiog :SuoieNo[eD SUOISSIWT Ul pasn eleq [2oIB0j0108}ay

000 :(Bisd) sBumes ainssaiyg
000 :(Bisd) sBumes wnnoep
sbumag uap Joyjeaag

UolpUOY [IBYS
‘BPBYS/I0j0D (IBUS
solsuajoRIRY) JUtRd

A (u/Ay punoiBispun yuey s
N (u/k) payea yuel. s|
00°0£5'89 :(2A/1eB) Indybnouy ] 18N
20’6 ‘sleaouin |
000092 (suo(eb) swnjop
. 000} (1) 1eoWRIQ
0071 {(y) wbua JBYS
suolsuawi(] yuet
1SN 8uljOSeL) UoKEIS B2IAIBS :uonduosaq
jue | {BjUOZIIOH MUe] jo adA|
SdN :Auedwon
BuiwoApn BlElg
Ao
1adng abejjip uein :uonesyiuap| 1asn
uoneoyniuap)
safisualoelIeyd _mo_m>—._n_ pue uoljedinuapj juej
jeurio4 Alewiwing - Jioday suoissiwg
0'v SUNVL
SdN
sue] [ejuozioH

Jadng efejip ein



z abey

WYV 6€:€1:6 20/8L/I

£=0d0IS WISV ‘6=dAH ¥ UONdO 0026 000049 80€8°E 80e8't BOESE e6'6y G105 S2°0§ SL°0S 0O (6 dAd) Bulosen
£=6d0jS WLSY '6=dAY ¥ uondO 0026 0000298 [AYA4 oL1ey 0Ly 43514 05°6S 0568 05°6S deg (6 dAY) Buloseny
£=0d0IS WISV '6=dAY ¥ uondo 0026 000049 1965°Y 1965y 1966y 26’6y £8'69 £8'69 £8'65 Bny (6 dAH) sutjosen
£=0d0|S WLSY ‘6=dAH ¥ uondO 0026 0000°49 1959y 1969y 1969y c6'6Y 6v'08 6v°09 6709 Inf (6 dAH) BuloseD
£=0d0|S WLSY '6=dAH ¥ UOdQ 0026 0000°L9 1620'Y 1620y L1620y 26’6y €2°€S AR £CEs few {6 dAH) sulosen
£=0d0IS WISV '6=dAH ¥ UondQ 0026 000049 cLELE 2LELE cLELE 26’6y 56y 14214 1)1 idy {6 dAY) BuloseD

suonejnoiey  wblam 1081y “oeiy [OLIE XeW LN BAy (368p) T xew U “Bay LIUOW JusuoduICH/BINIXIN

ainssald 1odep 10 s|seg IO ssepw ssew oW (e1sd) seinssaid Jodep ‘dws | (4 Bap) saumesadwea}
lodep pinbr Jjodep Ang ‘UNng pinbin Aireq
pinbi

yue| [BJUOZLIOH

jue] abelio)s jo sjuajuo pinbi

jeuwiod Alewwng - poday suoissiwg
0’ SYNVL

SdN
sadng abejjip JuriD



¢ obed

WV 6E-€1:6 20/8L/1

Ly 16E

000

LV 16E

{6 dAH) BulosED

suoIssIWg [ejo ]

s507 Buiyiealg SS07 BUINIOM

sjuauodwod

(sq|ysesso

13qo1oQ ‘ sequsidag ‘ 1snbny ¢ Ainp ¢ Aepy ¢ (udy :uoj poday suoissiwg

S|e10] uoIsSsiwg yue] [enpiAlpuj
jewuo4 Alewwing - poday suolssiwig

0’y SHNV.L

3ue| |BjuoZUOH

SdN
Jsdng abejjA welD




1 abed

MUB| [ejuoZUOH

WV pS: 116 20/8L/1

(ei1sd gg'g] = ainssaid suaydsowly BAy) oyep) ‘esiog sUOENO[ED SUOISSIWZ ul pasn eled jeoibojososie

0070 :(Bisd) sBunjes ainssaid
000 :(Bisd) sbumes wnnoep
sbumag jusA Jayleaig

:uolIpuo) |1vUS
:B8peyYS/I0I0D (IBYS
solsuayoeiey) juled

A {u/A) punosBiapun juey s|

N :(w/k) peresH yuel s|

009e2'0te :(4Aeb) indybnoly 1 1eN

000 slaaouIn g

00°005'6 ‘(suojjeB) swnjop

000t :(i) elewelq

0021 1(4) wibuan yjaus
suoisuswi( yue |

1SN 8uljoses) uoliels soIMes :uonduosag

Mue] |ejuozuoH Muey jo adAy

SdN :Auedwon

BuioApn 9le1S

Ao

013 sBundg 104 yjowwep :uoljesluap) Bsn

uonesynuap|

sonsleloeIey) [edisyd pue uoleoyuap) yuep

jewo4 Arewwing - Joday suoissiwg
0’V SYNVL

SdN
013 sbuuds j0H ylowiep



Z obed

€=0d0|S WLSY '6=dAH ‘¥ uondo

00¢6

WV vS:11:6 20/8L/L

0000°£9 80€8E 80E8°€ 80€8°€ 26'6Y S0 SL°0§ $2°05 0O (6 dAY) euljosen

€=0d0|S WISV ‘6=dAH ¥ uoid0 0026 0000°29 osiey osigy 0L1ey 2667 05'6S 05'6S 05°SS dag {6 dAY) suljosen
€=0d0jS WISY '6=dAY b uondo 0026 000029 1965t 19651 1965t 26’6y £8'65 €865 £8'6S Bny (6 dAH) surosen
£=0d0|S WLSY '6=dAY v uondo  00'26 0000°£9 1959y 1959y 1959'y 26’6V 6v°09 6v'09 6v°09 [y (6 dny) auljosen
£=0d0|S WISY '6=dAY ¥ UONdO  00'26 0000°29 ov9E'y ov9ey Ov9E'Y 266y 22'LS 228 22 LS unp (6 dAy) sulosen
£=8d0(S WLSY '6=dAY ¥ uond0 0026 000029 1620 1620y 1620 26'6Y £2'€S €2'ES £2'ES Aew (6 dAg) suljosen
£=8do|S WLISY ‘6=dAH ¥ uoNdO 0026 000029 2LELE 2LELE 2LELE 266y yS 6% vS6Y ¥S'6Y 1y (6 dAd) sulosen
SUONEINDED  JUDIOM o8ig ‘joely IBGIEID XEW U “BAY (3 6ap) XeW U “T'Bay QIUOW wstcdwo MmN

aunsseld Jodep o) siseg  ION SSEN ssepw ‘JON (e1sd) sesnssald Jodep dwaj (4 Bap) sainjeiadwe |
Jodep pinbr lodep ing "Hng pinbin Aireg
pinbi

3ue| [eJuozZIIoH

jue] abeiols Jo sjuajuos pinbi

jeunod Atewwing - poday suolssiwg
0"V SYNV.L

SdN
043 sbuuds joH ylowep



¢ obeg

WY vS L6 20/8L/1

¢5'ec8

000

25'ec8

(6 dAH) aullosen

SUOISSILT &0

sso7 Buiyieaig

$507 BupjIop

sjuauodwion

(sq|)sesso

S|e10 uoissiwg Yue] [enpialpul
jewio4 Alewwing - Jjoday suoissiwg
0'v SUNVL

Bue| [ejuoZIOH

1900300 ‘ Jaquaydas ‘ 1snbny ‘ Ainp f aunp ¢ Aepy ¢ jludy 1ioj Joday suolssiwg

SdN
013 sbunds 104 yiowiepy




1 obeqd WV 02:v2:6 ¢0/8l/L

(eisd gg'el = aunssald ousydsouny Bay) oyep| ‘ssiog :suoenofes) sucISsILg Ul pasn ejeq {eoibojolo8la

000 :(B1sd) sbumes ainssaiy
000 :(Bisd) sBumeg winnoep
sbuimesg Juap soyjesig

‘uonIpuod |lvys
‘BpBYS/I0J0] |IBUS
sonsuIvoRIBY ) JUIRd

A :(uzA) punoibispun yue| s|

N (u/k) payesy sue] s

00096'25 :(44/1eB) indybnoay ) 1eN

000 slaAouing

00°005'6 {(suojteB) swnjop

’ 0001 (y) Jerewelq

00 Lt (i) wibua jBus
suolsuswiq yuej

1SN 8Ul|osEeY) uolelg 8oIn8s :uonduosaq

Jue] |ejuoziloH Mue] jo adA |

SdN :Auedwon

BuiwoA 9)e1S

Ao

ladng sBunds joH ylowutepy :uoljediuap| esn

uonesyuap)

solisiielorley) |eoisAyd pue uoneoliusp| yue
jewso4 Alewwng - Joday suoissiwg
0V SHNVL

SdN
jue| [BjuOZUOH Jadng sBupdsg JoH uiowiep



Z abed

£=0d0[S WLSY '6=dAY ‘¥ uoido

WV 12:v2:6 20/81/1

0026 0000°48 80E8'E 80E8’e 80€8'E ce'6y S2'08 G409 S2°0§ wo (6 dAY) suljoseD
£=0d0IS WISY '6=dAY ‘v LONdO 0026 0000°29 0L12'y 0L12'v VA4 26'6¥ 05°'SS 05°SS 05'SS deg (6 dAY) sunoses
£=6d0|S WISV '6=dAd ‘v uondQ 0026 0000°49 1965°'p 1965'% 1965y 26’6y €8'65 £8'65 €8'65 Boy (6 dAY) sulosED
£=0d01S WLSY '6=dAY ‘v uondo 0026 0000°49 1969 1989V 1969y 26’6y 6¥°09 6v°09 6v°09 inp (6 dAH) Butose
£=08d0|S WLSV "6=dAH ¥ uondO 0026 0000°L9 ovoe’y ovee'y ovoey 266y f2ATA 22'L8 ee'Ls unp (6 dAH) BullosED
£=2d0IS WLSY '6=dAH 'y uondo 0026 000029 16207 1620 1620 26'6v £2°€S £2'€S €2'€S Aen (6 dAY) autiosen
£=08d0IS WISV ‘6=dAH ‘¥ uoNdO 0026 0000749 2LELE 2leL'e 2LeLE c6'6b PS6Y $S5'6Y yS6v 1dy (6 dAH) euljosen

suonensed  blam ‘Joes4 ‘joeig wbiem XEW "IN ‘Bay {2 Bap) XeW ‘Ul Bay Yiuow 1auodwonBINXIA
8insseld Jodep 10} siseg oW ssew SSEeW IO (eisd) seinssald Jodep ‘dwe ] (4 Bap) seinjesadwo |
Jodep pinbry jodep Ang png pinbi7 Ajleq
pimbiy

Jue| |ejuozioH

jyue] abelio}s jo sjusuod pinbi

jeunio4 Alewwng - Joday suoissiwg
0t SIUNVL

SdN

sadng sbBundg JoH Ylowulepy



¢ obeg

WV 12:v2:6 20/81/1L

£9'G0¢

000

£9'G0¢

(6 dAY) BuljoSED

SUOISSIWIT [B10]

sso7 Bujyiealig

ss07 Bupjiop

syusuodwion

(sq|)sasson

S|ejo] UoISSIWI] jue] [enpiAlpuj
leunio Alewwing - Jioday suoissiwg
0t SYNVL

JUB| [BJUOZIOH

19qoJaQ ‘ Jaquisydas ‘ 1snbny ¢ Ajnp  sunp ¢ Ae ¢ judy 40 oday suolssiwg

SdN
1adng sBuudg JoH yowu ey



1 obeg

jUB| [ejUOZUOH

WV 9v:92:6 20/81/1

(m1sd gz2'¢) = ainssald ousydsowyy BAay) oyep) ‘esiog :suoiejnofes) suolssiwg ul pasn ejeq [eoibojolosialy

solsuajoeiey) [eaisAyd pue uonesyuap) yue}
jewto4 Atewiwing - Joday suoissiwg

0'v SYMNVL

000 :(Bisd) sBumes ainssaldg
000 :(Bisd) sBumes wnnoep
sBuiyias usA Jaylealg

‘UolIpUCD jIBUS
‘BPBYS/I0[0]) IIBYS
sofsuaoRley) Juled

A ((w/A) punosBrapun Juel s|

N H(W/A) pores yue s|

00'655'0€ :(sAneB) IndyBnoay | eN

9L ‘SlaAouwIn |

00°000't ‘(suojjeB) awnjop

008 HINEEIET-Tg

0504 :(4) wbuan leys
suoisuswiq Juep

1SN sulosen) :uonduossqg

NUe | |ejuozioH Muey jo adAj

SdN :Auedwon

BuiwoAp 91elS

Elle)

ss|iqowmoug sbupdg JoH yjowwep

:uofjeolnusp| 1asn
uoneaynuapy

SdN
sajigowmoug sbuudg JoH yjounuep



Z abed

WV 9v:92:6 20/81/1

€=0doIS WLSY '6=dAYH ¥ Londo 0026 0000°49 tivle Liple 13493 26’6y gLy 0c'iy oc'ty 987 {6 dAY) BuoSED
£=8d0|S WLSY '6=dAH v uondo  00'26 000029 p8LS'E y81G°E P8IGE 26’6y 19°9¢% 19'9% 99y e (6 dAH) sutosen
€=6d0|S WLSY '6=dAY ¥ LORAO 0026 000049 ceLIee celee cELEE c6'6Y eL'ey €LEY €L'ey CEE] (6 dAY) auljosen
£=2d0|S WLSY ‘6=dAY ¥ LONdO 0026 000029 0601L'E 0601 060L'€ 26'6Y 2,0y 2Lov 2L oy uer (6 dAY) sutosen
suone|noey 14biam ‘joety ‘Joely wbiem XeW Uy ‘Bay {4 Bap) XEN UIN ‘Bay UIUoW 1uauodwogBINXIN
ainsseig Jodep ioj siseg ‘oW ssew ssepw TOW (e1sd) saunssaid jodep dwa ] (4 Bep) sesmeradwa |
Jjodep pinbiy lodep Ang ‘NG pinbi7 Aiieq
pinbi

jUE] [eJUOZLOH

jue] abelols jo sjuajuos pinbi

jeunio4 Alewwing - Jioday suoissiwg

0'v SYNVL

SdN

sajigowmous sbundg JoH yiowiuepy



¢ abed

WV Lb:92:6 ¢0/8L/L

YLES

000

PLES

(6 dAH) dulosen

SUOISSIWT [BI0 |

$507 buiyiesig $S07 BUINIOAA

sjusuodwon

(sqj)saesso

Jaquiaoa( ¢ yasep ¢ Aienugad ¢ Alenuep :1oj poday suoissiwg

S|e10] uoIsSsIWg jue] [enpiAlpuj
jeunioq Alewiwing - oday suoissiwg

0V SYMNVL

SUBY [2JUOZUOH

SdN
sa|igowmous sBulids JoH yiowiuiepy




| obed

3UB {ejusZUOH

WNd oe-Le:€ 2o/8L/L

(e1sd gg'e} = ainssald ousydsowly Bay) oyep| ‘ssiog :SUCHEINO[BD SUOISSIWT Ul pasn Ble( [eo1B0j0I08)a

000 :(Bisd) sbBunieg ainssaly
000 {(Bisd) sBumes wnnoep
sbumas jusp Jayleaig

uolIpuo) |Ivys
8peyS/I0|0] lIeus
solisIajorley) juled

A :(u/h) punoibiapun yue] s)

N H(u/h) paresy yuel sj

00°6/9'25E :(14/1eb) indyBnoay 1 yeN

000 slaaouin

0000061 ‘(suofjeB) awnjop

0001 :(y) sepWeIQ

05'sz :(4) yibue I8Ys
suolsusawig yue

1SN auljoser) uonels 891n8s :uonduosaq

)UE] {2juoziioH Mue] jo adA|

SdN :Auedwon

BuiwoApp :91e1g

Ao

0}3 48Mmo7 INyyied plO uoneoyUSp| J8sn

uonesynuap)|

solisiialorIey) [edIsAyd pue uoiesyiusSp] Yue L

Jewdog Alewwing - poday suoissiwg
0’V SYMNVL

SdN
013 lemoT Injuire pIO



Z obed

£=0doIS WLSY ‘6=dAY ¥ LORdO

00'c6

Wd 0€:12:€ ¢0/8L/L

0000°29 80€8'E 80€8'E 80EB'E 26'6Y GL0S SL°0§ SL°0§ 100 (6 dAH) auljoseD

£=0d0(S WLSY '6=dAH ¥ uond0 0026 000029 oLigy VAR oLigy 266y 05'6S 05'6S 05'SS deg (6 dAg) BulosED
£=0d0jS WISY '6=dAYd ‘v uondg 0026 000029 1965 L9BS ¥ 1965'p 26'6v £8'65 €865 £8'65 bny (6 dAH) eutosen
£=0do|S WLSY '6=dAH ‘v uondo  00'26 0000°L9 1959'v 1959y 1959y 26'6y 6709 6v°09 6v°09 e (6 dAw) eulosen
£=0d0|S WLSY '6=dAd ‘v UOKdO  00'26 0000°L9 Ov9E' opSE'Y 0Y9EY 26'6v 2eLS 22'LS 2TLS unp (6 dlAH) BulOSED
£=0d0|S WISY '6=dAH ‘v uondO 0026 0000°29 1620y 1620°F 1620'7 26'6y £2'ES £2'ES €2'€S Aep (6 dAR) BuloseD
£=8d0jS WISY '6=dAb ‘v UONdO 0026 0000°29 gLELE gleLE 2LELE 266 (¥4 ¥S6Y PS6¥ idy (6 dAY) Bulosen
suoienoEe] Em_w; oel4 ‘1oeld4 Em_m>> XY "UHAN .m>< E mwvv XN Uiy ,m>< HYIUOW EmcanoO\o_:«x_—z

8inssaid lodep 10} siseg  ION ssepy SSep ‘O (e1sd) seinssaig todep ‘dwa ] (4 Bap) sasnjessdws |
Jodep pinbry Jodep Ang ‘|ng pinbi Ajreg
pinbiy

MUB] [eluOZIIOH

yue] abelols jo sjusiuo) pinbi

jeuLio4 Aewwng - poday suoissiwg
0’V SYNVL

SdN

013 JemoT Injyiteq pio



¢ abed Wd 0e-Le:€ 20/8L/1

LE'S9E'2 000 1E'59€C (6 dAH) BUljOSED
SUOISSIWT [B]O | sso7 Bujyieaig s507 Bupjiops sjusuodwon
(sq)sasso

1aqoyoQ ‘ sequisydas ‘ ysnbny ¢ Ainp ‘ sunp ¢ Aepy ¢ 14dy :ioj Jodey suoissiwg

S|ejo] uoissiwg yue] [enplAipuj
jewod Arewwing - poday suoissiwg
0'v SUNV.L

SdN
jUue] [EJUOZIOH 03 1amoT |njyied p|O




| abed

HUB]| [BJUOZIOH

WV 05:2€:6 0/8L/1

(eisd gz'e 1 = ainssald ousydsouny Bay) oyep| ‘@siog :suoienoe) suolissiwg uf pasn ejeq [eoibojoloaiep

000
000

00°08e¢CH
8v'¢c
00°000'S
00'8
Gt

1SN 3UIOSEY) UOREIS BOIAIBS
Jue] {_JUOZIIOH

SdN

BuiwoApn

ladngiamo [njyied pIo

sonsuelorIey) |edIsAyd pue uoljesyiuap| juel

jewio4 Ajewwing - Joday suoissiwg
0’V SHNVL

:(Bisd) sBuipes ainssald
:(Bisd) sBugies wnnoep
sBuias usp Joyleasg

‘uolipuod jIvuys
BPBYS/IOI0D JIBUS
sonsualsRIeY) JUled

:(u/A) punosBiapun yue] s|
H(ujh) pajesH yuel s|
:(4An1eB) indybnosy] 1N

‘slaAouIn g

:{suojjeb) swnjop

:(y) Jerewelq

:(1) wbuan youg
suolisuawiqg jue

:uonduose

Mue] jo adA|

:Auedwon

elIS

Ao

uoleayuUaP| IS
uoneaynuap)

SdN

JadngiemoT Inyyire pIo



Z obed

€=6d0|S WLSY '6=dAY ¥ Londo

0026

WV 15:2€:6 20/81/L

0000°L9 80£8°E 80€8°€ 80€8°€ 26’6y §2'0S G205 SL°0S 10 (6 dAd) suljosen
£=0do|S WLSY '6=dAY y uondo  00°26 000029 012y 012y oLiey 26'6Y 05'5S 05'6S 09'6S deg (6 dAd) auljoses
£=8d0IS WLSY ‘6=dAY ¥ uondo  00°26 0000°29 1965t 196Gy 1965y 266y £8'65 £8'65 £8'65 Bny (6 dAY) sulosen
£=6dojS WISY '6=dAY v uondo  00'26 000029 1959y 1959y 1959t 26'6Y 6v°09 6709 6v°09 ne {6 dAY) suljoseD
£=0d0JS WLSY '6=dAY ‘¥ LONdO 0026 0000°£9 0veey ov9E'y Ov9E'y 26°6Y 2T'LS 22LS 22 LS unp (6 dAH) suyosen
£=0d0IS WLSY ‘6=dAY v uond0 0026 000029 1620y 16207 16207 2660 £2'ES £2'ES £2'€S Aew (6 dAY) suljosen
£=0d0o[S WLSY ‘6=dAY ¥ uondQ 0026 000029 2LELE ZLELE CLELE 26°6Y ¥S 6y ¥S 6y vS6y Jdy (6 dAY) aulosen

suotie|noey ybiem “JoBI4 ey JOGIERYY XEN Ui By {4 Bap}) XeW Uin Bay LIUoW yusuodwodeinxiy
8inssaly Jodep Joj siseg  “|oN ssew sSep ‘JOW (etsd) sainssaig jodep ‘dwa| (4 bap) seimesadws
lodep pinb sodep 3ng ‘HUng pinbi Aireq
pinbi

jUe| [BJUOZIIOH

jue] abelols Jo sjuajuon pinbi

Jeurio4 Atewwing - Jloday suoissiwg
0'v SYNVL

SdN

ladngiemoT |njuied pio



¢ obed

WV 15:2¢:6 20/8L/)

Yy8y

000

vr'8y

(6 dAY) Buljosen

suoIssIWg |B1oL

sso Buiyiealg

sso Bupjiop

sjusuodwion

(sql)sesso

s|ejo] uolssiwg jue] [enplalpuj
jeuwnio4 Alewwng - poday suoissiwyg
0’7 SYNVL

MUB| EJU0ZUOH

19qo300 ¢ tequiardas ‘ 1snbny ¢ Ajnp ‘ aunp ¢ Aep ¢ jludy :Jo) Joday suoissiwg

SdN
Jedngiemo Injyie pIO



| abed

sjue] JeluozioH

Wd 82:22-€ 20/81/1

(e1sd gz'g} = ainssaid ousydsouiy Bay) ouep| ‘asiog :sUole|nofe) SUOISSILT Ul pasn eje(] [eatB0j0I0aI

000
000

Z >

00°008'89}
000
00°000°0€
0501
0S'9%

1SN suiosen uonels aoineg
jue] [BJuoZIOH

SdN

BunwoApn

043 Jeddn Injyue pIO

solsuvloeIRYy) |BedISAyd pue uoneaiuap] yuel

lewo4 Alewwng - J1oday suolssiwg
0'v SUNVL

:(Bisd) sBumag ainssaly
:(Bisd) sbumag wnnoep
sbunpjas juap Jayjealg

‘uonipuo) |1ByS
‘OPBYS/I0|0] lIeys
solisiia)oRIRYD JUlRd

:(uzA) punoiBiapun yuey sj

H(u/k) peyes sue] s|

(4A/1eb) indybnouyy BN

slaAouIN |

:(suoyjjeb) awnjop

:()y) BBWweIq

‘(1) wbusT jleus
suojsuawg yue

:uonduossg

Mue] jo adA|

:Auedwon

9leIS

Ao

:uolieolUap| 1asn
uonesynuap|

SdN
013 soddn Inyuiied pjO



Z 9begq

Wd 82-2¢:¢ 20/8L/L

£=0d0IS WLSY ‘6=dAH p UONdO 0026 0000°£9 £008°E £008°€ £008°€E 26’6y 9€°0S 9e°08 8€°0S v (6 dAY) sutjosen
suolieinofed yBlom oe1q REETN whbam "XeW U Bay (4 Bap) XN N ‘DAY YiUuoW jusuodwonBIMXIN
ainssesd Jodep Joj siseq  |ON SSeN SSEW ‘lon (e1sd) sainssalg sodep ‘dway (4 Bop) ssunjesadws |
lodep pinbiy lodep A0g ‘ung pinbri Aleg
pinbyy

yue) [BJUOZIOH

jue) abelols jo sjuajuos pinbi
jeunio4 Atewwng - poday suoissiwg
0t SYMNVL

SdN
013 Jeddn myyied piIo



¢ abed Wd 8¢:22-€ ¢0/8l/L

yv'E20'L 000 PE20’l {6 dAH) BuloseD
suoIssiwyg |Bjo | ss07 Buiyieaig $507 Bupjiop sjusuodwon
(sqj)sasso

Hoday suolssiwg jenuuy

S|e1o] uolssiwg jue] [enplAaIpu|
lewo4 Atlewwing - Joday suoissiwg
0’V SUNVL

SdN
juel [eluozZLOH 043 teddn Inyuies pIO



} ebeg

3UB) [eJUOZLOH

WV 22:6£:6 20/81/1

(e1sd gz'g} = ainssaid ouaydsouny BAy) oyep| ‘esiog :sSuolenNoje) suolIssiwg ul pasn eieq [eaibojolosiaiy

000
000

zZ >

000022k
L'e
00°000'02
000l
00'vE

1S BUIIOSEL) UOHE)S 99IAIBS
MNUBJ [BJUOZLIOH

SdN

BuiwoAp

1adng seddn inyulte plo

solsualoerIey) |edISAyd pue uonesluap] yuel

1euio4 Aewwng - poday suoissiwg
0'v SONVL

{Bisd) sBumeg ainssaid
:(Bisd) sBunjes wnnoep
sbuimes s laujealg

‘UOIPUOD [IPUS
BPBYS/I0I0] {IBUS
sonsualoRIRY) JUIRd

((u/A) punolbiepupn sue] s|
H(W/A) parea sue] s
:(1A71eb6) Indybnoiyy 18N

S1aAouIn

:(suojjeb) swn|op

1) 1s1eWRIQ

“(4) yibuan leys
suoisuawig yue

:uonduosaq

uey jo adAy

:Auedwo)

8lelIs

Ao

uoyesyuapy J8sn
uonedlusp|

SdN

ladng Jeddn njuited pio



¢ obed

WV ¢2:6€:6 20/8L/L

£=6d0|S WLSY '6=dAY b LONdO 0026 000029 £L008°€ £008°€ £008°E 266y 9€°08 9£°08 9E°08 132 (6 dAY) aulosen
suonendey  ublem Joely Pely JUGIEIYY Xep UIN ‘Bay {4 68p) Xew UIN T Bay YIUo juauodwodBmixipy
8insseld iodep Joj siseg  “|oW Ssepy SSepy ‘oW (eisd) seunsseig jodep dwa | (4 Bap) seumesadwa |
Jodep pibn Jodep ng Hng pinbi Areg
pinbiy

jUB] [eJUOZHOH

yue] abeiols Jo sjuajuo) pinbi
lewso Atewwng - Loday suoissiwg
0’V SUNVL

SdN
Jadng seddn Injuited pIO



,m abed

WV ¢2-6€:6 20/81/1

98'55¢

000

98'S5¢

{6 dAY) BuljoseD

SUOISSIUT [e10 ]

sso7 buiyieaig

$S077 BUIOM

syuauodwo)

(sq)sesson

S|ejo] uolssiwg Mue] [enpiaipuj
1ewo4 Aewwing - Joday suoissiwg
0¥ SMNVL

MUB) [BJUOZIOH

yoday suoissiwg jenuuy

SdN
Jadng Jeddn imuied pIO



1. abed WV S0-1v:6 20/81/1

(elsd gg'g} = ainssald duaydsowly Bay) oyep| ‘asiog :suonejnojes suoissiwg Ul pasn eleq [eoiBo|008}op

000 :(Bisd) sbumes ainssaig
000 :(Bisd) sBumas wnnoep
sbumas jJuap iaylesig

:UOIIPUOD [jBUS
:8pBYS/I0[0D) [1BUS
sonsisloRIBY ) JUlRd

A ((wA) punosBiepun sue] s)

N {(u/h) pajesy sue] s|

0005522 :(+A1eB) IndyBnouy 1 1aN

918 sieaouiny

00'005'6 ‘(suojieB) awnjop

: 000} :() Jetewelg

00t () wibuan Jleys
suolsuatu(] yue

1SN suljosen) uonels aoAes uonduosag

Jue ) [eluozioH Mue] jo adAy

SdN :Auedwon

BuiwioApp eelS

Ao

0+3 18mo :uoledyIuSp| 189S

uoheayiuap)

soisualoeiey) [edishAyd pue uopeoyuap] yuey
lewlo4 Atewwing - poday suoissiwg
0'v SMNVL

SdN
3ue] [ejUOZIIOH 013 Jemoy



¢ obed

WV SO 116 C0/8L/1

£=8d0|S WLSY ‘6=dAY ¥ uond0 0026 000029 80£8'E goeg’e 80£8'E 26'6% §2°05 §2°0S S0 jle} (6 dAY) eutjosen
£=0d0IS WLSY '6=dAd ‘v uondo  00'26 0000°£9 012y [VAYAY oLLey 26'6y 0565 0§°5§ 06'6S dag (6 dAY) eutiosen
£=0dojS WLSY '6=dAH ‘v uondQ 0026 0000°£9 1965y 1965 1965t 2667 £8'65 £8'65 £8'65 bny (6 dAY) eunosen
£=6d0|S WISY '6=dAd ‘v uondQ  00'26 0000°29 1959y 1969y L1959t 26'6Y 6709 6v'09 6909 ne (6 dAY) Bulosen
£=8d0|S WLSY '6=dAY ¥ UONdO 0026 0000°£9 0v9E'y ob9eE'y ovee'y 266 2eLs 2e'Ls 2T LS unp (6 dAY) dulosen
£=6d0|S WLSY '6=dAH ‘¥ UONdO 0026 0000°29 1620y 1620°t 1620'% 26'6v £2°€S €2'ES £2'ES Rew (6 dAY) sulosen
£=0d0|S WLSY ‘6=dAH ¥ UOHJO 0026 0000°29 2LELE 2LELE 2LELe 26'6Y ¥S'6Y vS 6P vS6Y Jdy (6 dAH) duljosen

suonemnaed  wybism ey ey wbem XBW U Bay (5 6ap) “xep Uy Bay " qIuow wauodwodmXIN

einsseid iodep 1o} siseg  |IOW ssep SSeN 1ON {ei1sd} sainssaid 1odep ‘dwa | (4 Dap) sesniesedway
sodep pinbr sodep g Hng pinbry Are@
pinb

ue| [ejuoZuO}

jue] abelols jo sjusjuo) pinbi

jeunio4 Alewwing - ploday suoissiwg
0’V SYNVL

SdN
013 Jemoy



¢ abeq

WV S0:1v:6 20/8L/1

Ov'e0g

000

0v’€0e

(6 dAH) dulosen

SUOISSILIT |BJO |

ss07 Buiyiesig

$S07 Bupjiop

sjusuoduwo)

(sqj)sesso

S|BJO] UOISSIWT YUk |enpIAIpu|
Jewlo4 Alewiwng - oday suoissiwg
0’V SMNVL

SNUB ] [RJUOZIUOH

1290100 ‘ Joquiaydas ‘ ysnbny ‘ Alnp ‘ sunp ¢ Aepy ¢ [1ady 10y Joday suoissiwg

SdN
013 49M01



| abed WV 15:2b:6 20/81/1

(ei1sd gz'g | = ainssald ouaydsowyy Bay) ouep| ‘asiog :suoieinoje) suolIssiwg ul pasn eje( [eoibojolosiapy

000 :(Bisd) sBumes ainssaid
000 :(Bi1sd) sBumas wnnoep
sBuiiag juap Jaylealg

:uopIpuoY [1BUS
:8pBUS/I0(0D [18US
soisusoeIey) Juled

A ((u/A) punolBiapun suey s|
N :(u/R) pajeat yuel si
00°06£'6} :(44/1eB) IndyBnoty | 1oN
$0'2 slanouin |
00°005'6 :(suojeB) swnjop
‘ 000l (1) 1¥WeIq
0021 () wbuan ylBys
suoisuawg Juey
1SN 2UIjOSED) UCHEeIS BOIAIBS :uonduoseQ
yue] {ejuoziioH sjue] jo adAL
SdN ‘Auedwon
BuiwoApm :21.1S
Ao
Jadng Jamo | :uojeouUsp| Jasn

uoneayuap|

sonsueloeIey) [edisAyd pue uonesuap) juey
jeunio4 Alewwng - poday suolssiwg

0'v SUNV.L

SdN

Nue| [ejuoZII0H 12dng Jemo



Z obed

WV LS:21:6 20/8L/1

€=0d0|S WLSY '6=dAH ‘v UONJO 0026 000049 B80E8'E B80EB'E B0EB'E 26’6y SL°0S G408 SL°0S 0 (6 dAR) duloseD
£=8d0|S WLSY ‘6=dAH ‘P uOHAO 0026 000029 oLizy oLiey oLey 266y 05'6S 05'5S 0§'SS deg (6 dAY) sunosen
€=0do|S WLSY '6=dAH ‘v LondD 0026 0000°49 1965y 1965y 1965°Y 26’6y £8'65 £8'6S £8'66 bny (6 dAY) suloseEY
€=0d0|S WLSY '6=dAYH ¥ LONID 0026 0000°£9 1959’y 1959'% 1959y 26'6Y 6v°09 6¢°09 6$'09 ne (6 dAY) Bulosen
£=08d0|S WLSY '6=dAH ¥ uondO 0026 000049 [$14°150 4 Or9e'y [0 2°0504 26’6y 2e'Ls ce'ls 22'LS unp (6 dAH) autosen
£=0do|S WISV ‘6=dAYd 'y uondo  00°26 000049 1620'% 1620'v 1620y 2667 £EES €2°es €TES Aepy (6 dAY) Buosey
£=80d0|S WISV ‘6=dAY v uondo 0026 000049 CLELE cLELE [F47 8 e6'6r pS'6Y S 6y y5'6v 1dy (6 dAY) suosen

SUONEINDIES  1UBIBM 1oerd ey wbiam XeW Oy Bay (3 Bepy XEW U T Bay HIuoW Wauodwod BN

sinsssid Jodep 10} siseg  |ON SSeW ssep ‘oW (eisd) sainssald Jodep ‘dwas i (4 Bop) ssinjesadwa
Jodep pinbry Jodep 3ng ‘Hng pnbi Aireq
pinbry

3UBY [BJUOZIIOH

jue] abelols Jo sjuauon pinbi

jewo4 Alewwing - oday suoissiwg
0t SUNV.L

SdN
Jadng samo .



¢ ofied WV 1S:2v:6 20/8L/1

986 000 986/ ‘ B (6 dAH) BUlloSED

SUOISSIWLT [Bjo L sso Buiyies.ig SS07 BUIO AN syusuodwio)

(sqp)sasso

18qo300 ¢ 1squiaidas ‘ isnbny ‘ Ainp ¢ sunp ¢ Ae ¢ judy 10} Joday suolssiwg

S|e10] UOISSIW jue] [enpIAIpu|
jeunioq Alewwing - yoday suoissiwg
0’V SHNVL

SdN
3UB) [BJUOZUOH ladng Jomo




| obeg WV Lv:.1v:6 20/81/)

{e1sd gg'e} = ainssald ouaydsouny Bay) oyep) ‘asiog sUONEINOBY SUCISSILIT Ul pasn eje( [eoiBojoioalaly

000 :(Bisd) sBumag ainssalg
000 :(Bisd) sBumasg wnnoep
sbuiies uap 1ayjeaig

:UoRIpUOD jIBUS
‘BPEYS/I0J0] 1I9YS
sopsualoRIeY) JUIEd

A {(u/Ay punosBiapup yue] s|
N (w/k) peyeai sue] s|
00°018's :(+47eB) Indybnoiy 18N
feleit ™ ‘SlaAouan ]
00°000°01 :(suo(|eb) awnjop
’ 000t () smrewiRIq
00°ZL (4) ybue Ieys
suolsuswig yue |
1Sn suljoser :uopduoseq
jue] [ejuozlIoH ue] Jo adA
SdN ‘Auedwon
BuioAp alelIg
Ao
eunep Aeq abpug oequwy uoneoynuspl 18sN

uoneoynuap|

solisualoriey) [edisAyd pue uonesyjuap] yuep
jeuriod Atewwing - poday suoissiwg
0’7 SMNVL

SdN
MUB | [BJUOZUOH eulepy Aeg ofplg sejwy



Z obed

WV Lv:Lv:6 20/8L/L

£=8d0|S WLSY "6=dAH ¥ uondQ 0026 0000°29 80€8°C 80€8°¢ BOEB'E 26'6y SL°08 G208 §2°0S 10 (6 dAY) Bulosen
£=8d0|S WLSY '6=dAH ‘P uoidO 0026 0000°£9 oLLey oLLgy oLiey 266y 05'§S 05°6§ 05'SS deg (6 dAY) aulosen
£=0d0IS WISY '6=dAY ¥ uondo 0026 000029 1965y 1965y L1965y 266y £8'65 £8'65 £8'65 Gny (6 dAY) euljosen
£=0d0|S WISV '6=dAH ¥ uondo 0026 0000°29 1959y 1989t 1968'Y 6’6y &v°09 6v°09 6v°09 np (6 dAH) eulioseD
£=8d0IS WLSY '6=dAd ¥ uondO 0026 0000°29 eig¢iong ovoey QpoE'y ce'ey ecLs 2TLS f4AAY ung (6 dAY) Bulosen
£=08d0IS WLSY '6=dAY :p uond0 0026 000049 1620V 1620°v 1620y c6'6y £2°es €2ES €TES Aew (6 dAd) suosen
£=0d0|S WISV '6=dAY ¥ uondO 0026 0000°49 ZlELE clel’e 2LELE c6'6y 14°1°14 14214 142414 4dy (6 dAY) sulosen

suonenoed  yblem Joelq “Joely Wbiam Xe ‘U ‘Bay {4 65p) Xep Ui Bay Ujuow yauodwod/einxiy

aInssald 10dep o) siseg  [OW ssepy ssep TOW (eisd) saunssaig Jodep ‘dwa (4 Bep) sainjesadws |
Jodep pinbi sodep Hng ‘Hng pinbin Areq
pinbry

MUB] [BJUOZLIOH

yue] abelols Jo sjpuauo) pinbi

jeurio4 Alewwng - Jioday suoissiwig
0’7 SYNVL

SdN

eunep Aeq obpug seqwy



¢ abeg WY Lb:Lv:6 20/8L/L

€261 000 1E2°6L1 (6 dAH) aulosen
SUCISSILUT |10 $507 Bulyiealg S507 BUBIO A sjusuodicr
(sq|)sesso .

1800100 ¢ 1equivrdas ‘ ysnbny ‘ Alnp ¢ aunp ¢ Aep ¢ 1udy o) Hoday suoissiwg

s|ej0] uolIssIwg jue] [enplAlpu|
jewlo4 Alewwing - Jioday suoissiwg
0’V SHMNVL

SdN
Mue] [ejuozioH eulep Aeg abpug ceqjwy




| abed WV 6b-15:6 20/81/1

(e1sd gg'gl = ainssald ousydsowyy Bay) oyep| ‘©si0g ‘suoienNoe SUOISSILLT Ul pasn ejeq [edaibojoloalai

000 :(Bisd) sBumes ainssald
000 :(Bi1sd) sBumieg wnnoep
sBupag JUsA Jaylealg

UOIIPUOD (184S
"BpeyS/I0j0]) JIBUS
solnsialorIey) JUled

A ((u/A) punoiBiapup sue] s|
. N :(u/k) pejea Nuel s|
Am. e 00°GLL'9 :(44/1e6) indybnouy ) 1eN
190 ‘slaAouin |
00°000'01 :(suojjeb) swnjop
. 0004 :(1) s93ewWweIq
00°ZL ‘() wbuen BUS
suojsusawiq yuej
1SN suyosen :uonduoseq
MUE] |BJUOZIIOH Mue] jo adA)
SdN :Auedwon
BuloAp :91e1S
Ao
useg sng [Njyied plo deduy :uoieolusp| Jasn

uonesynuap|

solsueloriey) [edisAyd pue uonesyiuap] yuel
jeunio4 Arewwins - Joday suoissiwg
0t SMNVL

SdN

jue] |ejuozioH uleg sng |njuyiied piO de iy



Z obieg

£=800IS WISV ‘6=dAY ¥ uondo

WV 06:15:6 €0/81/1

0026 0000°£9 80£8'E 80£8°€ 80£8°E 26'6Y 520 SL°0S G2'0§ PO (6 dAH) suloseD
£=0d0IS WLSY '6=dAd ‘¥ LONdO 0026 000029 oLegy [sYARA4 oLiey 26'6v 0665 [elegely 0§'5S dag (6 dAH) Buiosen
€=0d0IS WLSY '6=dAY ¥ UondO 0026 0000°28 L1965 1965y 1965y 266y £8'65 £8'65 €8'65 Bny (6 dAH) BuloseD
£=6d0[S WISY '6=dAY ¥ uoNdo 0026 0000°29 1959't 1959y 1959y 26°6¥ 6v'09 6009 6v°08 ne (6 dAH) Buiosen
£=adojS WISY '6=dAY ¥ uondo 0026 000029 [o]4e1304 ov9E'y ovoey 26°67 2eLs 22'LS eeLS unp (6 dAY) suljosen
£=8d0JS WISV '6=dAH ‘v UONdO 0026 0000°£9 1620y 16207 1620'y 26'6Y £2€S £2°€S £TES Aep (6 dAd) auloseny
€=0d0|S WLSVY '6=dAH v uondo  00'26 0000°£9 2LELE 2LELE 2LELE 26'67 vS6Y pS'6Y vS'6Y 1dy (6 dAY) BulosED

suolemoled  1ybiem “Joeiy ‘Joely JTIETYN Xep UHA Bay (4 Bap) ey U Bay YIUoW JuBuodWeS/BINXIN
8inssaid Jodep Joj siseg  JoW SSe SSBe ‘o (e1sd) sasnssaig sodep ‘dway (4 68p) sainjesadwa |
Jodep pmb 1odep ng ‘png pinbr Ajeq
pinbiy

MUe| [ejuozuoH

jue] abelols jo sjuaiuo pinbi

jewso4 Alewwing - pJoday suoissiwg
0 SUNVL

SdN

uleg sng [njuied p|o oediy



¢ obed

WV 05:15:6 20/81/}

PO'Sy

000

YOSy

(6 dAY) BuloseD

suoissIWg Bj0 |

sso7 Buyiesig

ss07 Bunjiop

sjusuodwo)

(sql)sesson

S|el0] uolssiwg Yue] [enplAlpu]
jewo4 Alewwng - joday suoissiwg
0'v SMNVL

juE| {ejuozioH

19¢0190 ‘¢ 1equiajdas ‘ ysnbny ‘ Ainp ‘ aunp ¢ Aepy ¢ jady 110} woday suotssiwg

SdN
wieg sng INjUied PO By



{ abed WV 20:v5:6 20/8L/L

(e1sd gz’ 1 = ainssald ouaydsowny Bay) oyep| ‘asiog :SUOIEIND[ED SUOISSILT Uj pasn Bleq [eaibojoiosiop

000 :(Bisd) sBunieg ainssald
000 {{Bisd) sbumes wnnoep
sbunjeg usp Jayealyg

:UOIIPUOD [1BYS
‘8pBYS/I0(0D [IBYS
sojistivjorIEYD JUIRd

A {(u/A) punosBiapun yue s|
N (u/h) peresH yuey s|
00°001'€S :(4A/e6) Indybnoiy ) 1eN
Le'S :Slanouin |
00°000'01 ‘(suojjeB) swnjop
’ 000}t () Jstewelqg
00°Lt () ybuaT 8us
suolsuawi(q yuer
1SN suljosen :uonduosaq
JuUe | [BJUOZIIOH Mue] jo adA]
SdN :Auedwon
BuioApn 9lEIS
Ao
18)Uan) 80IAIBS JBUIPIBY) OBjIY :uolieollIuap| 18sn

uonesynuap

solsialoeIRY ) |R3ISAyd puk uoledIIIuUap| Yue ]
jewod Alewwng - poday suoissiwg
0t SHMNVL

SdN
3UB] {ejuozZuOH 19JUsD) BIIAIBG JBUIpIes) OBy



z obed

WV 20:v5:6 20/81/1

£=0doIS WLSY '6=dAH ¥ LONdO 0026 000029 80E8°E 80E8°E 80E8°E ce6'eY §L°08 SL°0S S2°0S pie) (6 dAY) eujosen
£=0d0|S WLSY '6=dAYH ‘v UONdO 0026 0000°28 oLiey oLiey oLiey 26'6Y 05'6S 05'6S 05°6S dag (6 dAH) suosen
£=6doiS WISY '6=dAY ¥ uoNdQ 0026 000049 1965y 196Gy 1965v 266y £8°65 £8'69 £8'65 Bny (6 dAW) BuloseD
£=0do|S WLSY '6=dAH ‘¥ LoNdO 0026 0000°49 1959p 1969y 1959V 266y 67°09 6¥°09 6v°09 e (6 dAH) sutjosen
£=8d0IS WISV '6=dAY ¥ uondo 0026 0000°29 ovoeE'y opoe'y oyse’y 26’6y ccLs ceis ee'Ls unp (6 dAg) Buljosen
£=800|S WLSY '6=dAH ‘¥ UodO  00'26 0000°£9 1620y 1620 1620y 266y €2°€S £2'€s £2°ES Aew (6 dAY) suljosen
£=0d0|S WISV ‘6=dAY ‘v uondo  00'26 000049 2LELE 2leL'e 2LELE 6’6y PSey 6y 56y 1dy (6 dAY) BUljOSED

suolenaed  wbiapm Joely 1081y ubam XeN UIN ‘Bay {5 6ap) "Xew Uiy “Bay UIUOW JuBUodWoH/BIRXIN

ainsseld Jodep 1oj siseg 'O SSE SSe ‘oW (eisd) seunssaly sodep ‘dws g (4 Bap) saunjesadwa |
Joden pinbry Jodep Ang ‘png pinbr Alleg
pnbi

3Ue| [ejuoziOoH

)yue] abelols jo sjuajuo) pinbi

Jewso Atewiwng - Jloday suoissiwg
0’ SUNVL

SdN

18jua) B0IAISS JBUIpIBL) DBJLUY



¢ abed

WV £0-¥5:6 20/8L/L

G'/0¢

000

§.'L0¢

(6 dAH) BujjosED

SUOISS|WT (810

sso7 Buiyyeslg

ss07 Bupjiop

sjusuodwon

(sq|)sesso

S|ejo] uoissiwig jue] [enpiAlpu|
jewog Ajewwng - Joday suoissiwg
0'v SYNVL

jUe| [BJUOZIIOH

19qo100 ‘ laquisidas ‘ ysnbny  Ainp ‘ sunp ¢ Aepy ¢ jlidy 10} Joday suoissiwg

SdN
Jajua) 82IABS JBuIpiRY) OBjLUY






2000 ACTUAL EMISSIONS FROM WOODSTOVES AT YELLOWSTONE NATIONAL PARK

Woodstoves
PM S0O2 NOx CO voC
Location Number Cords tons/yr (Ibs/yr) (Ibs/yr) (Ibs/yr) (Ibs/yr) (Ibs/yr)
Emplyee Residences 250 5 219375 75,904 878 5,704 554,141 502,369

(tons/yr)  (tons/yr)  (tons/yr)  (tons/yr)  (tons/yr)
37.95 0.44 2.85 2717.07 251.18
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| PITLE: Results of FOFEM model execution on date: 2/28/2002
FUEL CONSUMPTION CALCULATIONS
Region: Interior_West
Cover Type: SAF/SRM - SAF- 218 - Lodgepole Pine
Fuel Type: Natural
Fuel Reference: FOFEM 091
FUEL CONSUMPTION TABLE
Fuel Preburn Consumed Postburn Percent Equation
Component Load Load Load Reduced Reference
Name (t/acre) (t/acre) (t/acre) (%) Number Moisture
Litter 0.60 0.60 0.00 100.0 999
Wood (0-1/4 inch) 0.18 0.18 0.00 100.0 999
Wood (1/4-1 inch) 0.72 0.72 0.00 100.0 999 25.0
Wood (1-3 inch) 0.60 0.59 0.01 98.4 999
Wood (3+ inch) Sound 13.50 3.82 9.68 28.3 999 20.0
3->6 3.38 1.87 1.51 0.6
6->9 3.38 1.07 2.30 0.3
9->20 3.38 0.61 2.76 0.2
20-> 3.38 0.27 3.11 0.1
Wood (3+ inch) Rotten 1.50 0.70 0.80 46.9 999 20.0
3->6 0.38 0.32 0.06 0.8
6->9 0.38 0.21 0.17 0.5
9->20 0.38 0.12 0.25 0.3
20-> 0.38 0.06 0.32 0.2
Duff 15.00 6.16 8.84 41.1 2 100.0
Herbaceous 0.20 0.20 0.00 100.0 22
Shrubs 0.25 0.15 0.10 60.0 23
Crown foliage 6.00 0.00 6.00 0.0 37
Crown branchwood 4.80 0.00 4.80 0.0 38
Total Fuels 43 .35 13.13 30.22 30.3
FIRE EFFECTS ON FOREST FLOOR COMPONENTS
Forest Floor Preburn Amount Postburn Percent Equation
Component Condition Consumed Condition Reduced Number
Duff Depth (in) 1.1 0.4 0.7 36.7 6
Min Soil Exp (%) .0 21.9 21.9 21.9 10
Emissions -- lbs/acre
flaming smoldering total
PM 10 6 648 654
PM 2.5 5 549 554
CH 4 2 333 335
CO 13 7312 7325
Co 2 3612 29763 33375
Consumption Duration
tons/acre hour:min:sec
Flaming: 1.02 00:01:00
Smoldering: 12.11 01:03:00
Total: 13.13
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YELLOWSTONE NATIONAL PARK VISITOR VEHICLE EMISSIONS

Paved Road
2000 VMT
147,419,000
Emission Factors (g/mi) - All Vehicles
PM,, (Paved)
Exhaust,
Brake,
NOy cO vOC and Tire Fugitive Total
Summer 1.145 13.000 0.792 0.0338 0.84 0.8738
Winter 1.359 23.360 0.993 0.0341 0.84 0.8741
Average 1.252 18.180 0.893 0.874
Emissions (tons/yr) - All Vehicles
Paved
NOy coO vOC PM,,
203.03 2,948.09 144.73 141.72
Emissions (Ibs/yr) - All Vehicles
Paved
NOy co vOC PM,o
406,051 5,896,170 289,457 283,441

2/26/03



YELLOWSTONE NATIONAL PARK NPS AND GSA VEHICLES

LDGV

LDGT HDGV HDDV Total

Total Miles 2,013,600

0 197,200 147,100 2,357,900

Emission Factors (g/mi) - LDGV

PM,,
Exhaust,
Brake,
NOy CO vOC and Tire Fugitive  Total
Summer 0.7350 12.0400 0.6910 0.0276 0.8400 0.8676
Winter 0.9160 22.0800 0.8790 0.0276 0.8400 0.8676
Average 0.8255 17.0600 0.7850 0.8676
Emissions (tons/yr) - LDGV
NOy cO vOoC PM,,
1.83 37.79 1.74 1.92
Emissions (Ibs/yr) - LDGV
3,657 75,574 3,477 3,843
Emission Factors (g/mi) - HDGV
PM,,
Exhaust,
Brake,
NOy CcO VvOC and Tire Fugitive  Total
Summer 3.6310 22.3300 0.7990 0.0848 0.8400 0.9248
Winter 3.9710 29.2700 0.9930 0.0846 0.8400 0.9246
Average 3.8010 25.8000 0.8960 0.9247
Emissions (tons/yr} - HDGV
NOy cO VvOC PM,,
0.82 5.60 0.19 0.20
Emissions (lbs/yr) - HDGV
1,649 11,193 389 401
Emission Factors (g/mi) - HDDV
PM,,
Exhaust,
Brake,
NOy cO voC and Tire Fugitive Total
Summer 16.586 6.500 0.490 0.287 0.840 1.127
Winter 16.834 6.582 0.509 0.303 0.840 1.143
Average 16.710 6.541 0.500 1.135
Emissions (tons/yr) - HDDV
NOy cO vOC PM;,
270 1.06 0.08 0.18
Emissions {tons/yr) - Total
NOy co vOC PM,,
5.36 44.44 2.01 2.31
Emissions (Ibs/yr) - Total
NOy CO vOC PM;,
10,714 88,884 4,028 4,612

2/26/03



XANTERRA PARKS & RESORTS VEHICLES

LDGT

Buses HDGV HDDV Total

Total Miles 1,560,000

Summer
Winter

Average

Summer
Winter

Average

Summer
Winter

Average

Summer
Winter

Average

128,300 80,000 60,000 1,828,300

Emission Factors (g/mi) - LDGT

PM,,
Exhaust,
Brake,
NOy CcO VvOC and Tire Fugitive  Total
1.1380 15.0000 0.8650 0.0299  0.8400 0.8699
1.4310 27.7700 11710  0.0300 0.8400 0.8700
1.2845 21.3850 1.0180 0.8700
Emissions (tonslyr) - LDGT
NOy co VvOC PM,,
220 36.70 1.75 1.49
Emission Factors (g/mi) - Buses
PM,,
Exhaust,
Brake,

NOy CO vOC and Tire Fugitive  Total
3.631 22.330 0.799 0.085 0.840 0.925
3.971 29.270 0.993 0.085 0.840 0.925
3.801 25.800 0.896 0.925

Emissions (tons/yr) - Buses
NOy co vOC PMyo
0.54 3.64 0.13 0.13
Emission Factors (g/mi) - HDGV
PMyo
Exhaust,
Brake,

NOy cO voCc and Tire Fugitive Total
3.631 22.330 0.799 0.085 0.840 0.925
3.971 29.270 0.993 0.085 0.840 0.925
3.801 25.800 0.896 0.925

Emissions (tonslyr) - HOGV
NOx co vOC PMyo
0.33 227 0.08 0.08
Emission Factors (g/mi) - HDDV
PM,,
Exhaust,
Brake,

NOy [o{e] VvCoC and Tire Fugitive  Total

16.586 6.500 0.490 0.287 0.840 1.127

16.834 6.582 0.509 0.303 0.840 1.143

16.710 6.541 0.500 1.135

Emissions (tons/yr) - HDDV
NOy cO VvoC PMyo
1.10 0.43 0.03 0.07
Emissions (tons/yr) - Total
NOx [o]s) vOoC PM,
4.18 43.04 1.99 1.78
Emissions (lbs/yr) - Total

NOx [o]s) vOoC PMyo

8356 86,080 3,970 3,559
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2000 YELLOWSTONE NP NONROAD VEHICLE EMISSIONS

Emission Factors (gm/hp-hr) Emissions (Ibs/yr)

Vehicle No. PM Nox cO vOC hp load hrsfyr PM Nox cO voC
Tractors 1 2.04 1.08 2.31 219 42.35 0.68 640 83 42 94 89
Backhoe 1 2.04 1.03 2.31 2.19 77 0.55 2,155 410 203 463 440
Mule 1 2.04 1.03 2.31 2.19 15 0.55 90 3 2 4 4
Dozer 1 2.04 1..03 2.31 2.19 77 0.55 430 82 41 93 88
Grader 1 1.06 9.6 3.8 1.43 172 0.61 795 195 1,762 697 262
Sweeper 1 1.7 14 6.06 1.46 30 0.68 40 3 25 11 3
Forklift 1 1.06 9.6 3.8 1.43 172 0.61 790 193 1,751 693 261
Front End Loader 1 1.11 10.3 4.8 1.3 77 0.55 2,077 215 1,993 929 252
Roller/Compactor 1 2.04 1.03 2.31 219 30 0.55 280 21 10 23 22
Crane 1 1.06 9.6 3.8 1.43 172 0.61 26 6 58 23 9
Groomer 1 1 8 5 1.22 300 0.65 4,643 1,992 15,935 9,959 2,430
Miscellaneous 42 123,464 247.2 287.9 3,436.0 268.9

Totals:  (lbs/yr) 3,449 22,113 16,425 4,127
(tons/yr) 1.72 11.06 8.21 2.06

2/26/02



YELLOWSTONE NP MARINE VESSEL EMISSIONS

Diesel Engine Emisslon Factors'

0.367 lb/mp-hr

Uniits | He co NO, PM S0,
(g/hp-hr) 1.26 1.81 892 0563 0.352 1g= 0.0022016 Ibs
(ib/hp-hr) 0.003 0.004 0.020 0.001 0.001 BSFC =
* Source: Exhaust Emission Factors for Nonfoad Engine Modeling -
Compression-Ignition EPA Report No., NR-009A; Table 1
2-Stroke Gasoline Engine Emission Factors®
Units HC CO NO, PM SO,
{g/hp-hr) 116.38 231.26 1.19 7.7 0.000
{Ib/hp-hr} 0.256 0.509 0.003 0.017 0.000
4-Stroke Gasoline Engine Emission Factors®
Units HC CcO NO, PM S0,
{g/hp-hr) 14.92 339.18 7.46 0.06 0.000
(Ib/hp-hr) 0.033 0.747 0.016 0.000 0.000
?Source: Nonroad Emission Inventory Model, Draft, June 17, 1998
Criteria Poliutant Emissions®
No.of Engine Hoursof Load HC co NO, PM
National Park Service NPS 4-Stroke Engines Engines Power (hp) Operation _ Factor (Ibfyr} {Ib/yr} {Ib/yr) (Iblyr)
32-ft Mahn 2 385 200 0.21 1,062 24,150 531 4
25-ft Bertram 2 170 200 0.21 469 10,664 235 2
20-ft Bertram 1 170 40 0.21 47 1,066 23 0
20-ft Bertram 1 170 40 0.21 47 1,066 23 0
18.5 fiGlassmaster 1 185 200 0.21 255 5,802 128 1
32-ft Gillnet Tug 1 205 300 0.21 424 9.644 212 2
32-ft Munson 2 225 200 0.21 621 14,114 310 2
2,925 66,506 1,463 12
NPS 2-Stroke Engines 0
22-ft Metalcraft 1 150 150 0.21 1,211 2,406 12 80
25-ft New Boston 2 225 250 0.21 6,053 12,029 62 401
32-ft Munson 2 225 250 0.21 6,063 12,029 62 401
19-ft Workskiff 1 150 150 0.21 1.211 2,406 12 80
23-ft Workskiff 1 225 150 0.21 1.816 3,609 19 120
23-ft Workskiff 1 225 150 0.21 1,818 3,609 19 120
18,160 36,086 186 1,202
NPS Diesel Engine
32-ft Cutthroat 1 200 150 0.21 17 26 124 8
17 26 124 8
Total 21,103 102,618 1,772 1,221
{ton/yr) (ton/yr) {tonfyr) {tonfyr}
10.55 51.31 0.89 0.61
* Emissions = Emission Factor * No. of Engines * Engine Power * Hours of Operation * Load Factor
Criteria Pollutant Emissions®
No.of Engine Hoursof Load HC [ole] NO, PM
Amfac Parks & Resorts 4-Stroke Engines Engines Power (hp) Operation _Factor {ib/yr} {Ibiyr) {ib/yr) {Ib/yr)
Single Engine Inboard 1 200 3.968 0.21 5474 124,450 2,737 22
Twin Engine Inboard 2 125 600 0.21 1,035 23,523 517 4
6,509 147,972 3.255 26
2-Stroke Engines
Single Engine inboard 1 125 4,145 0.21 27,879 56,398 285 1,845
27,879 55,398 285 1.845
Diesel Engine
Lake Queen 3 200 500 0.21 175 265 1,237 78
175 265 1,237 78
Total 34,563 203,636 4777 1,948
{ton/yr) {toniyr) (tonfyr) {ton/yr)
17.28 101.82 2.39 0.97
3 Emissions = Emission Factor * No. of Engines * Engine Power * Hours of Operation * Load Factor
Criteria Pollutant Emissions®
No.of Engine Hoursof Load HC Cco NO, PM
Visitors 2-Stroke Engines Engines Power (hp) Operation _ Factor {Iblyr} (Ib/yr} {Ibiyr) {Ib/yr}
Single Engine inboard 1 125 10,000 0.21 67,259 133,651 688 4,450
67,258 133,651 688 4,450
{tonfyr) (toniyr) {tonfyr) (tonfyr)
33.63 66.83 0.34 223
3 Emissions = Emission Factor * No. of Engines * Engine Power * Hours of Operation * Load Factor
Totals  Ibsiyr 122,925 439,905 7,237 7,620
tons/yr 61.46 219.95 3.62 3.81

2/26/03
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National Park Service Visitor Report Page 1 of 1
Monthly Public Use Report
Printed on 02/20/2003
YELLOWSTONE NP 12/2000 1570
December 2000
Recreational Non-Recreational Total Calendar
Year-To-Date
Visits 72,368 47,741 120,109 3,839,765
Visitor Hours 1,005,248 24916] 1,030,164 63,729,143
Fiscal YTD
Total Fiscal YTD Visitor Days 301,977
Recreation O/N stays Current Month | Year-To-Date
Concessioner Lodging 5,503 572,069] NPS Campgrounds
Concessioner Campgrounds 0 422,971 ;j::f: ;13
NPS Campgrounds 118 138,358 Total 118
NPS Backcountry 80 39,297
NPS Miscellaneous 0 18,663
Non Recreation O/N stays 0 0
Total Overnight stays 5,701 1,191,359
This Month Sir::t I\{/Ig::h Percent Change
Total Rec 72,368 25,286 186.20 %
Total NonRec 47,741 48,322 -1.20%
Total Visits 120,109 73,608 63.17 %
Total YTD 3,839,765 4,123,660 -6.88 %
Special Use Data This Month Year-To-Date
TOTAL NORTH GATE 8,720 527,437
TOTAL NORTHEAST GATE 0 161,610
TOTAL WEST GATE 46,947 1,180,270
TOTAL REC VISITORS 72,368 2,883,295
TOTAL SOUTH GATE 13,964 691,636
HWY 191 NONREC VISITS 47,490 942,367
TOTAL EAST GATE 2,988 336,446
htto://www?2 nature.nns.gov/mnur/Renorts/viewrenort.cfm?nrint=ves 2/20/03






APPENDIX F

SELECTED WYOMING
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Section 1.
Section 2.
Section 3.
Section 4.
Section 5.

Section 6.

Section 7.

TABLE OF CONTENTS
CHAPTER 6 - PERMITTING REQUIREMENTS

WYOMING AIR QUALITY STANDARDS AND REGULATIONS

Introduction to permitting requirements . .. ........................ 6-1
Permit requirements for construction, modification, and operation . . ... .. 6-1
Operating Permits . . ... ..ottt 6-11
Prevention of significant deterioration ........................... 6-50
Permit requirements for construction and modification of

NESHAPS sOUrces . .......... .t 6-75
Permit requirements for case-by-case maximum achievable

technology (MACT) determination ... .......................... 6-81

Clean air resource allocation expiration . . .. ...................... 6-92



() Within 30 days after achieving the maximum design production rate for which the
permit is approved and at which each source will be operated, but not later than 90 days after
initial start-up of such source; the owner or operator of such source shall conduct a
performance test(s) in accordance with methods and under operating conditions approved by
the Administrator and furnish the Administrator a written report of the results of each
performance test.

(i) Such test shall be at the expense of the owner or operator.

(ii) The Administrator may monitor such test and may also conduct
performance tests.

(iii) The owner or operator of a source shall provide the Administrator 15
days prior notice of the performance test to afford the Administrator the opportunity to have an
observer present.

(iv) The Administrator may waive the requirement for performance tests if the
owner or operator of a source has demonstrated by other means to the Administrator's
satisfaction that the source is being operated in compliance with all State and Federal
Regulations which are part of the applicable plan.

(v) If the maximum design production rate for which the permit is approved is
not achieved within 90 days of initial start-up, testing will be conducted on a schedule to be
defined by the Administrator. This schedule may require that the source be tested at the
production rate achieved within 90 days of initial start-up and again when maximum design
production rate is achieved.

(k) Approval to construct or modify shall not be required for:

(i) The installation or alteration of an air pollutant detector, air pollutants
recorder, combustion controller, or combustion shutoff.

(ii) Air conditioning or ventilating systems not designed to remove air
pollutants generated by or released from equipment.

(iii) Fuel burning equipment other than a smokehouse generator which has a
heat input of not more than 25 million BTU per hour (6.25 billion gm-cal/hr) and burns only '
gaseous fuel containing not more than 20 grains total sulfur per 100 std. ft*; has a heat input of
not more than 10 million BTU/hr (2.5 billion gm-cal/hr) and burns any other fuel.

(iv) Mobile internal combustion engines.

(v) Laboratory equipment used exclusively for chemical or physical analyses.

6-8



TABLE OF CONTENTS
CHAPTER 10 - SMOKE MANAGEMENT
WYOMING AIR QUALITY STANDARDS AND REGULATIONS
Section 1. Introduction to smoke management

Section 2. Open buming restrictions . ..............o e, 10-2
Section 3. Wood waste bumners . ... .. 10-4



Ch. 10, Sec. 1(a)

Section 1. Introduction to smoke management.

(a) Chapter 10 establishes restrictions on specific burning practices. Section 1
regulates refuse burning, open burning of trade wastes, open burning for fire fighting
training, and open burning of plant and forestry wastes. Section 2 specifically regulates
emissions from wood waste burners.

10-1



Ch. 10, Sec. 2(a)

Section 2. Open burning restrictions.

(a) Refuse burning restrictions.

(i) No person shall dispose of refuse by open burning, or cause, suffer,
allow or permit open burning of refuse.

(ii) Regardless of provision of Subsections (a)(i) of this regulation, open
burning on residential premises of refuse originating in dwelling units on the same
premises shall not be a violation of this regulation in areas of low population density. A
density of 100 dwelling units or less per square mile shall be used as an approximate
definition of areas of low population density.

(b) Restrictions on open burning of trade wastes.

(i) No person shall cause or permit the disposal of trade wastes or conduct
or cause or permit a salvage operation by open burning, except as provided in Subsection
(b)(i1) of this regulation.

(i) The open burning of material for fire fighting training, destruction of
fire hazards if so designated by a local fire marshal or fire chief, or from a salvage
operation or disposal of trade wastes may be permitted when it can be shown by a person
that such open burning is absolutely necessary and in the public interest. Any person
intending to engage in such open burning shall file a request to do so with the Division of
Air Quality. The application shall state the following:

(A) the name, address, and telephone number of the person
submitting the application;

(B) the type of business or activity involved;

(C) a description of the proposed equipment and operating
practices, the type, quantity, and composition of wastes to be burned, and the expected
composition and amount of air contaminants to be released into the atmosphere;

(D) the schedule of burning operations;

(E) the exact location where open burning will be used to dispose
of such waste;

(F) reasons why no method other than open burning can be used
for disposal;

10-2



Ch. 10, Sec. 2(b)(ii)(G)

(G) evidence that the proposed open burning has been approved by
any fire department which may have jurisdiction. Upon approval of the application by the
Division of Air Quality, the person may proceed with the operation without being in
violation of Subsection (b)(i).

(c) Restrictions on open burning of plant and forestry wastes.
(i) The open burning of plant life grown on the premises in the course of

any agricultural or forestry operation may be permitted when it can be shown that such
open burning is necessary and that no fire hazard or public nuisance will occur.
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Section 3. Wood waste burners.

(a) Emussions of any air contaminant from any wood waste bumer discharged into
the atmosphere for a period or periods aggregating more than 6 minutes in any one hour
shall not exceed:

(i) An opacity of 20 percent as determined by a qualified observer.
(b) Operational requirements for all wood waste burners shall include:

(i) A thermocouple and recording pyrometer or other temperature
measurement and recording device approved by the Division shall be installed and
maintained;

(ii) A daily wrtten log of the wood waste burner operation shall be
maintained to determine optimum operational patterns for different fuel and atmospheric
conditions. Such log shall include, but not be limited to, the time of day, draft settings,
exit gas temperature, type of fuel, and atmospheric conditions. It must be shown that
there 1s adequate time and responsibility delegated for proper burner maintenance,
operation, and control; such log or a copy shall be made available to the Division within
10 days upon request;

(iii) Asphaltic materials, rubber products, or materials which cause dense
smoke discharges shall not be burned or disposed in wood waste burners;

(iv) Continuous flow conveying methods shall be utilized to convey
process wood waste to the combustion chamber of the wood waste burners.

(c) During startup and building of fires, in wood waste burners, the particulate,
opacity, and darkness limits specified in this regulation may be exceeded for not more than
60 minutes in eight hours. Materials prohibited in Subsection (b)(iii) shall not be used for
startup and building of fires in wood waste burners.

(d) The Administrator may waive the temperature monitoring and record keeping
requirements of Subsections (b)(i) and (b)(ii) upon written request of the owner or
operator, provided the owner or operator adequately demonstrates operational practices
which satisfy the other requirements of this regulation. Any waiver granted under this
paragraph may be revoked should the Administrator determine that the operational
requirements of Subsections (b)(1) and (b)(ii) should be reinstated in order to achieve
compliance with other provisions of this regulation.
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