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Regional Haze
Technical Analysis using the
Colorado Emissions lrace
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How does the ET relate to haze?

 The ET attempts to characterize air pollutant contributions
and emission sources of haze at a particular Class | area

Best Days Worst Days
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3 Haze Planning - Microsoft Internet Explor
File Edit

View Favorites Tools Help
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You are here: TS5 > Resources > Haze Planning
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" \ - Home Haze Planning
= About The regional Haze Rule sets a 60 year timeline for states to improve wisibility within mandatory federal
= Contact Us Class I areas from Baseline (2000-04) levels to Natural Conditions by 2064. States are required to show
= Help that Reasonable Progress is expected to be made toward this goal over the course of intermediary
= Search planning periods, Reasonable Progress is defined by the ERFA bath in terms of what can be measured
- Glossary and projected using current scientific understanding, and, when reviewing controls for existing facilities,
- News specific compliance-related statutory Factors. WRAP has developed a protocal to address the technical

L] requiremnents of determining Reasonable Progress, based on existing EPA guidance and

- ~ » Resources recommendations from WRAP forums and workgroups. The resources on this page are intended to
. ™ * support these technical requirements.
- Haze Planning
— B Elanning Information Exchange
CllITTO O

= Monitoring X X
- Emissions Site Selection Help

- Modeling
= Apportionment ©
- Projects

= VIEWS

- Hide Site Map.

= CIRA
= ENVIRON
= Air Sciences

§j. NC
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[1MPROVE Monitoring Sites [GRSAL ]
|Class 1 Areas |Class 1 Area - Great Sand Dunes NM, CO |
+ Show Site List

Class I Area Summary Table

Emissions and Source

Monitoring Apportionment

Modeling
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Sulfate ET

Great Sand Dunes National Park and Preserve
2018 PRP Sulfate Emissions Trace

| CAMx PM Source Apportionment (PSAT) Modeling for 2018 Worst Days | | Statewide Emission Inventories for 2018

2018PRP
Analysis Tool 2018 S04 2018 S04 2018 S04 2018PRP 2018PRP | PSO4 EI
PSAT PSAT PSAT PS04 El [tpy] PS04 EI tpy]
Natural Secondary | 2.9% Natural Fire | 53.1% | 793|
GRSA
Sulfate I-Jg::.l[;a[[}& | Primary erfma” |——| Colorado ?% I Off-Road Mobile | 27.5% | 410 |
21.2%
Anthro Secondary 97.1% | Other States| 7% ‘M firea 10.3% 154
* BCI: means Boundary | N Pt A AP Y A R
BCI Conditions (global | )
background) and ' Analy5|s Tool Stationary 2018PRP
International emissions ! Source Pivot | SO2 El [tpy]
1
—| BCI | 54.5% Point 88.4% |—|—| 56,978 | -42% |——|External Combustion Boilers|  88.4% | 50,353 |
i
—I Other States| 35.7% Area | 4.7% H 7,490 | 19% I— —| Industrial Processes | 10.5% | 5,9?3|
0
i :
_| Colorado | 9.7% Mobite | 4.7% |—|—| 939 | -86% | —| tnternal Combustion | 0.7% | 413 |
1 Engines
E i
. i —| Waste Disposal | 0.4% | 228 |
- | i
d : Gas
- e I— R R e Industrial: Boilers and 1C o
L i __| Engines (Distillate) | Bk g
. ' i
- . Commerical: All Boiler o
- ! _| Types (Coal-Fired) | 30.1% | 2,260 |
T . I c ical: Boilers and IC
S 1 ommerical: bollers an Y
» e I _| Engines (Distillate) | 14.8% | 1.1 UB|
1 SR |
DN e Residential: All Combustor
N H 25% | 185 |
- [GRSA 2018PRP SOx WEP ] ! _| Types (Wood)
|
Baseline . S02 Delta
IMPROVE Analysis Tool 2018PRP | 024-13PRP Area Source [ 2018PRP
Data S02 [tpy] [tpy] Pivot S02 El [tpy]

Department of Public Health and Environment /=

Air Pollution Control Division
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(contﬂ:nued)

Great Sand Dunes National Park and Preserve
2018 PRP Sulfate Emissions Trace

" BCI - means Boundary| e e
Coruditians (global
20% Worst Days
S04 MNC3 BEC Soil
Method Year M Extinction |Extinction yfction |Extinction |Extinction |Extiyfction |Total “, !
GRSAL MIA 2000 20 6.21 1.72 10.64 2.24 2.76 I S.46 .II J— -
GRSAL MIA 2001 23 7.04 1.7, 5.07 1.22 2.28 I 5.78
GRSAL MIA 2002 23 5.15 #1 10.76 1.99 4,08 10.79 L
‘ GRSAL MIA 2003 24 6.27 ﬁ.GQ 9.06 1.93 2. 5.47
GRSAL MIA 2004 24 5.2 2.74 6.82 1.32 3.71 }
average: 28.2 55w )
21.18% 6.96% 30.04% 6.17% 7% 25.68% 100.00%
-
20% Worst Days
site Year modelrun [param N SReg Nat. Fires & BioJAnthro. Fir oD Sufn BCI Colofedo |Other States
GRSA1 2018|base18b3gPS4 23|A7 0.002 0 0.027 0.027
GRSA1 2018|base18b3gPS4 23|CA 0.002 0 0.014] 0.014
GRSA1 2018|base18b3gPS4 23| CAN 0 0 0.013 0.013
GRSA1L 2018|base18b36PS4 23|CEN 0 0 0.033 0.033
GRSA1L 2018|base18b36PS4 23|co 0.001 0 0.043 §043
GRSA1L 2018|base18b36PS4 23|EUS 0 0 0.001 0.001
GR3AL 2018|bas=18b3g PS4 23|10 0.003 0 0.005 0.005
GR3AL 2018|bas=18b3g PS4 23|MEX 0 0 0.035 0.035
GR3AL 2018|bas=18b3g PS4 23|MT 0 0 0.001 0.001
GR3AL 2018|bas=18b3g PS4 23|ND 0 0 0.006 0.006
GR3AL 2018|bas=18b3g PS4 23[NM 0.001 0 0.036 0.036
GR3AL 2018|bas=18b3g PS4 23[nv 0 0.006 0.006
GR3AL 2018|bas=18b3g PS4 23|0R 0.001 0.002 0.002
GR3AL 2018|bas=18b3gPSd 23|P0 0 I 0 0.024 0.024
GR3AL 2018|bas=18b3gPSd 23|50 0 I 0 0 0
GR3AL 2018|bas=18b3gPSd 23|uT 0.002 I 0 0.015 0.015
GRIAL 2018|base18b3gP3d 23|wa 0 I 0 0.001 0.001
GRIAL 2018|base18b3gP3d 23| wy 0.001 I 0 0.011 0.011
GRIAL 2018|base18b3gP3d 23|0D I 0.163 0.169 0.169
Sum 0.013 ‘ Sum 0.241 0.043 0.158
2.9% 54.5%)| 9.7%]| 35.7%)
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(conitl-qued)

Great Sand Dunes National Park and Prese;e
2018 PRP Sulfate Emissions Trace

Hatueal Fire 53.1% 783
Colorade | 7% 1,402 Off-Road Mahile 276% 410
Other Stawa| 2% g Lanticles hewa 103% 154
* BCI - means Boundary| I k] 1
8ol 90, | |Conditions (global 1 1 I
gground) and
jorial emissions.
[ ]
20% Worst Days
Year modelrun |param M SReg Mat. Fires & BioJAnthro. Fir sum BCI Colorado |Other States|
2018|base13b3gPs4 23|AZ 0.002 0.027 0.0
2018|base18b34 754 23|cAa 0.002] 0.014 of4
2018|base18b3g PS4 23| CAN 0| 0.013 0.013
2018 |base18b3g P34 23|CEN 0| 0.033 / 0.033
2018|base18b34 754 23|co 0.001 0.043 0043
2018|base18b3g PS4 23|EUus 0| 0.001 0.001
2018 |base13b34P34 23/ID 0.003] 0.005 y4 0.005
2018|base18b34 754 23|MEX 0 0035 0035 S
2018 |base18b3g PS4 23|MT 0| 0.001 / Mfﬁ
2018base18b3grss 23[no 0| 0.006 y4 oo
2018|base18h36 PS4 23[nm 0.001 [0 4 /) 003
2018 |base18b3g PS4 23 [NV 0| 0.006 / 0.006:
2018 |base18b3g P34 23|0R 0.001 0.00z/ 0.002
2018|base18h36 PS4 23[r0 0| A4
2018[bass18b3grse 23]50 0 J 0 / 0
2018 |base13b34P34 23)UT 0.002] /0015 0.015
2018|base18b36P54 23|WA 0 pARIY 0.001
2018[bass18b3grse 23| w 0.001 VAR 4 0.011
2018base12b3drae 23on Aiss] 0189 o188
sum 0.013 Sum 0.241 0.043 0.158
2.9%] 54.5%)] 9.7%] 35.7%]
Anthro JMatural WRAP On-Reoad Off-Road Fugitive
Eegion Scenaric |Year Foint Fire /Fire Eicgenic Area Area O&G |Cff-Shore |Mobile Mabile Road Dust |Dust WEB Dust Total
Sulfur Cioxide
co Plan02d 2002 57,578.5 1.5 | 2,541.9 £,295.2 113.2 4,146.8 2,463.8
co Frpiga 2018 s6,978.4 P 79.3 [ 2,541.5 7,450.2 10.6 563.4 370.8 68,033.6
= delta (41.000.1) (12.5) 0.0 - 1.190.9 (107.5) - (3.578.5)  (2.098.0) - - -
reduction -41.8% -13.6% 0.0% 18.9% -91.0% -86.3% -85.0%
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(contﬂ:nued)

Great Sand Dunes National Park and Preserve
2018 PRP Sulfate Emissions Trace

MS Excel pivot tables
t/paste into
a

" BCI - means Boundary|
Conditions (global

State co v
Sum of Sum2fS02_ANN
SCC1_DESC v |SCC3_DESC ¥ |Total | SCC1_Subtaotal i’
External Combustion Boilers  |Electric Generation 47.243 as o -
Industrial 2872 L
' Commercial/Institutional 236
Space Heaters 2 50 353 -.__‘}
Industrial Processes [ineral Products 2737 ) .
Chemical Manufacturing 1,322 =
Petraleum Industry 1,274
Primary Metal Production 378
Food and Agriculture 100 Btaln ’Q =l
Miscellaneous Manufacturing Industries 78 5ol [ |
Oil and Gas Production 68 seet DESC ~|scca pese -Iswa DESC =|soz o Wi ot
Pulp and Paper and Wood Products 11 stianary Source Fuel Combustion [Industrial ?a_t,a_%_%vulg"@mag_‘:_l__é Engines EX 2 655
= 0 18 otal: il
Secondary Metal Production 10 5,978 Commarcalinsldutari |Sdurnos Subttsmims Goal m’g&.ﬁ?ﬂj 2 260 2 260
Internal Combustion Engines  |Electric Generation 250 ?{ﬂwﬁiﬁw T
Industrial 151 [Tatal Al Typrs [ |
Commercial/nstitutional 1 Tt e A T - -
Engine Testing 1 413 [Residential Fireplaces: Insen; non-EPA cenified [ i
Waste Disposal Solid Waste Disposal - Government 166 Coopmer Gawal o a
Solid VWaste Disposal - Commercial/lnstitutional 44 ﬂwpl:els- "W“::Ld E::ﬂ tfﬂ:;: M:rrw E ﬁ
Solid Waste Disposal - Industrial 19 228 p!..!pf;.é};:" i, EPA cardead, catilytic £ 3
Petroleum and Solvent Evaporat|{Organic Solvent Evaporation 5 %%ﬂ”:ﬁ%%“ g d
= = |Total AN Combuster Types
Surface Coating Operations 1 6 Tatal AN Gombuslor Types 54 54
Grand Total 56.979 56.979 Total oA Combustar Tyas £ H
il Pracisses [t Gas Praductsan 0 )
- Unconbralled 0 ]
[
SH-I- Heaters » a o
Tanks - Flaghing & Standing\Workang b a 0
. [CBM - Dewatering purmg enginas [ [
[Haata 9 0
/forums/ssijf/ e — [
Carmgirieisie Enginus: a 0
Dahydrators L] 0
han - Flaring and venti 0
Gramd Total 7501 7501
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(continued)

_ S
‘Great Sand Dunes National Park and Preserve 1] | L1 |
2018 PRP Sulfate Emissions Trace | 1] 1 _ ] _ S ()11

A Haze Planning - Microsoft Internet Explorer
File Edit View

eEack © @ & @ @ @‘ﬁsaamh *Fa\romes @‘ Q' & 2 D
Address |a http://vista.cira.colostate.edu/tss/Results/HazeFlanning.aspx

Google [Giv L‘i Go +@ - ‘ ¥% Bookmarks~ &34 blocked ‘ % Check % AutoLink + =] 4utoFil| (s Senc

Favorites Tools Help

\ Class I Area Summary Table

=

Emissions and Source
Apportionment

¢

Evaluate Sources and Regiojis

Monitoring Maodeling

Figure 1.
Show Data
Hide Maps
Class I Area - Great Sand Dunes NM, CO
Sulfur Oxides

Source Apportionment Results

Sulfate/SOx Tracer - All Sourcf Regions - Review suffate/SOx contributions by all source regions.
Nitrate/NOx Tracer - Al Sougte Regions - Review nitrate NOx contributions by all source regions.

Help an Interpreting Results
Weighted Emissions

Emissions

\gesidence Time
Weighted Emissions Potential - Organic Carbon - Review weighted emissions potential for organic carbon.

. . Weighted Emissions Potential - Elemental Carbon - Review weighted emissions potential for elemental carbon.
S000-04 ; g N Weighted Emissions Potential - Fine PM - Review weighted emissions potential for fine particulates.

Baseline 2 " - : Weighted Emissions Potential - Coarse PM - Review weighted emissions potential for coarse particulates.

Organic derosol Tracer - Review organic acrosol contributions for selected Class I areas.

Emissions Data Review

4 i ’ Emissions Review Tool - Review emissions data from Base and Projection Emissions scenarios.
2018 ) ) Emissions Viewer @ - ArcIMS tool for reviewing gridded emissions.

Freliminary 4 Analysizs Used 2000-04 Baseline B g

Reasonable; Residence Times
Frogress




Nitrate ET

Great Sand Dunes National Park and Preserve
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2018PRP Nitrate Emissions Trace

| CAMx PM Source Apportionment (PSAT) Modeling for 2018 Worst Days | | Statewide Emission Inventories for 2018 |

2018PRP 2018PRP
Analysis Tool 2018 NO3 2018 NO3 2018 NO3 PNO3 EI 2018PRP | PNO3 EI
PSAT PSAT PSAT Iteyl PNO3 EI tpy]
Matural | Secondary | 7.9% Natural Fire | 63.4% | 80 |
Ni:?t:arla& | Primary | Slz_?:llllih Colorado | ?% I 126 Area | 22.6% | 28 |
Anthro | Secondary | 92.1% Other States ?% | Particles Fugitive Dust | 10.9% | 14 |
* BCl: means Boundary P o ) P st U M
T | 29, | (b:onﬁitionsd()globdal i
ackgroundy an g Analysis Tool .
International emissions ' Y Stationary | 2018PRP
1 Source Pivot| NOx [tpy]
i
Other States | 53.5% Point | 28.6% I—'—I 113,361 | 4% |——| External Combustion Boilers 71.5% | 81,070 |
i
BCI | 34.2% Area | 28.6% I—‘—I 16,331 | 40% l— —I Internal Combustion Engines 19.3% | 21,824 |
_ i
i
' Colorado | 12.3% Mobile | 28.6% I—o—l 86,053 | -68% | —I Industrial Processes | 8.9% | 10,106 |
+ |
|
4 i —I Waste Disposal | 0.2% | 189 |
. : - L e
‘ - I ' S > ——I 0 & G Natural Gas Heaters 45.9% | 22,901 |
= —r— -
i
o | —| Residental Fuel Combusti | 20.5% | 10,205|
L H
i
i —I 0 & G Drill Rigs | 8.9% | 4,413|
i
e I Commerical - Industrial Fuel o,
e [ i _I Combustion 8.8% | 4’393|
—ey (GRSA 2018PRP_NOx WEP | g
Baseline ; NOx Delta
IMPROVE Analysis Tool 2018PRP | 02d-18PRP Area Source | 2018PRP
Data NOx [tpy] [tpy] Pivot NOx El [tpy]

Department of Public Health and Environment /

Air Pollution Control Division
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(continued)

Great Sand Dunes National Park and Preserve
2018PRP Nitrate Emissions Trace

Ratral Secondary T9% Matwal Fire 63.4% 80

Tstural & Iy
r Primary senall % Cotorado % 126 fea 226% 2
Othor Staws | 7% Fariciae o 109% 1

" BCI . means Boundary| SV F— s o
Bel 2a wmmswy
Irternational ernissaons
20% Worst Days /
site Year maodelrun param N SReg Iat. Fires & Bic. Cutside Domai| fsum BCI CDIuradulﬁther States
GRSAL 2018|base18b3sk 23(az 0.001 0.007 / 0.007
GRSAL 2018|base18b3sk 23|CA 1] 0.003 / 0.003
GRSAL 2018|base18b3sk 23[can 0.001 0.005 0oos /
GRSAL 2018|base18b3sk 23|cen 0.003 0.01 0.01
GRSAL 2018|base18b3sk 23[co 0.002| 0.014 0.014
IGRSAI 2018[base18b3sk 23[Eus 0 0 y4 0
GRSAL 2018|base18b3sk 23|10 0 V4 0
GRSAL 2018[base18b3sk 23[MEX 0 0 0
GRSAL 2018|base18b3sk 23[MT 0 0
GRSAL 2018|base18b3sk 23[ND 0 001 0.001
GRSAL 2018|base18b36k 23[Hm 0.001 A0 0.031
GRSAL 2018|base18b3sk 23[Hv 0 4 0.001 0.001
GRSAL 2018|base18b3sk 23|0R 1] / 0 1]
GRSAL 2018|base18b3sk 23|PC 0 / 0.001 0.001
GRSAL 2018|base18b3sk 23|SD 0.001 / 0.001 0.001
GRSAL 2018|base18b3sk 23[uT 0 y4 0.005 0.005
GRSAL 2018[base18b3sk 23[wa 0 / 0 0
GRSAL 2018|base18b3sk 23[wy 0 0.002 0.002
GRSAL 2018[base18b3sk 23[oD l 0.033 0033 0033
0.009/ / 0.039 0.014 0.061
7.9% 34.2%) 12.3%] 53.5%)]
MNatural WRAP On-Road Cff-Road Fugitive
Region Scenaric Year Point Anthro Fire [Fire Bicgenic  |Area Area Q&G |Off-Shore [Mobile Mobile Road Dust |Dust WE Dust
v
Co Plan0zd 2002| 118,666.4 516.6 5,2597.4 | 37,348.58 11,699.7 | 23,517.8 141 B0 e 3
co FrpiZa 20t8| 113,380.3 406.2 | 9,297.5 | 37,348.8 | 16,331.5 | 33,517.4 C 45,249.1 40,303.9
delta (2,305.9) (110.4) 0.0 = 4.631.8 9,999.6 = W el = = =
reduction -4% -21.4% 0.0% 39.6% 42 5% -68.1% -34 T%




State

co

PLANT

(All)

4

Sum of SumOMOx AN

-

SCC1 DESC

SCC3 DESC +[SCCE DESC

Total

External Combustion Boilers

Internal Combustion Engines

Industrial Processes

YWaste Disposal

Petraleurn and Solvent Evaporation

Grand Total

Great Sand Dunes National Park and Preserve
2018PRP Nitrate Emissions Trace

Slide 12

(ontinued)

Co -
Pollutar =
SCC3 [« |SCCE DE »|SCC3 DESC w |MNOX Grand Tota
Industrial P[Qil and GgMatural Gas [Heaters 22,901 22 901 %
Compressor Engines 4006 4006
Completion - Flaring and vel 1,786 1,786
CBIM - Dewatering pump &n 400 400
Dehydrators 0 0
Prneumnatic Devices 0 0
All Processe{Drill rigs 4 413 4 413
Crude Petroleum 12 12
Matural Gas Liguids 0 0
Stationary {Residential 10205 10205
Commercial/Institutional 4.393 4.393
Industrial 1.723 1.723
Miscellaned Other Combustion 10 10

Grand Total

49,349

49,349
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Organic Carbon ET

Great Sand Dunes National Park and Preserve
2018 PRP Organic Carbon Emissions Trace

CAMx PM Source Apportionment . . .
(PSAT) Modeling for 2018 Worst D Fn A P sk L SE L S Statewide Emission Inventories for 2018
Days Worst Days
0C Delta 2018PRP
Analysis Tool 2018 OC 2018PRP 2018PRP 2018PRP | 02d-18PRP Area Source| VOC El
PSAT 0C WEP ocwep | |ocEippeyl| oy Pivot itpyl
|
Nawral | Secondan | 70,99 —{ NawralFie | 465% [ 30581 0% Particles |
CRSA N 1& P Other WRAP S C E
s atura rimary ther ource Categories H
Organic Anthro (POA) 16.4% States 57.8% 1 drea 405% 8,738 4% Unknown i
Carbon 1
1
30.0% Anthro 5"(‘"'5"3;;"1' 37% |— || colorado | 34.4% OnRoad Mobile| 43% |{ 1288 1% S -
i
j—{ CENRAP 5.7% k] Anthro Fire 3.3% |- 621 27% I — Solvent Utilization 53.2% 95,599
|
3 Can, Mex & 0, i q 0,
- - PO 1.3% T e ——r—— s ———————-- —--= | Industrial Processes 25.8% 46,279
1
o W A N PO -4 :
i Stationary Source Fuel
e | STSTWRAD — Area 396% |- 136,032 37% Combustion 21.0% 37,716
1 e 6.8%
b tates
L d ! y Petroleum and Solvent
J u — On-Road Mobile| 209% (— 41,489| -$59% — E——— 63.5% 49,238
r ! Colorado 57% | .
- I
. . i —| Off Road Mobile| 176% [— 25004 -35% —| Industrial Processes | 22.6% 17,489
l. . .! i CENRAP 1.0%
i L Point 17% | 77529 -15% Internal Combustion {45 40, 7,844
i Engines
; Gas
I o o —— i —_—
e - q'\|(3R5r"’\ 2016PRP OC WEP Map| I L]  Waste Disposal 21% 1,650
- i
Baseline ) 2018PRP | VOC Delta 2018PRP
IMPROVE AnalySIS Tool 2018b 2018b VOC]| VOCEI 02d-18PRP Stationary | VOC El
Data VOC WEP WEP [tpy] [tpy] Source Pivot| [tpy]

Department or Public Health and Environment /=%
Air Pollution Control Division
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Great Sand Dunes National Park and Preserve
2018 PRP Organic Carbon Trace

Natural Fire 30,581 0% _P‘m’
Organic Firh 5T8% wea | d05% 8738| 4% S Cenales
Carbon
344% Om-Road Mobil 43% 1,288 1% (L N —
—
57% Ao Fire 621| 2%

DC-PSAT for worst days
Scenario Site year N anthro, & Bio. Primary |Biogenic Secondary
2018b Base Case |GRSAL 2018 23 0.2z 1.07

16.4% 79.9%

P Cam, 13% 4

_ |
| /
rear Paint Anthre Firg Matural Fir{Biogenic [Area WRAP Ared Off-Shore [On-Road Road Dust|Fugitive DLI Dust |Total -
2018 PRP 0.095 0.172 12.262 0 1.933 0 0 01 0.454] 0.085 0.08, 0 15.638
2018 PRP 0.145 0.128 4.666 0 1.158 0 0.003 ﬁ305 0.221 0.088 0 2 0 6.738]
2018 PRP 0.023 0 0.004 0 0.079 0 g, 0.001 0.014 0.01 A035 0 0.166
2018 PRP 1.298 0.108 0.002 0 3.156 0 /] 0.067 0.346] 0.321 0.439 0 5.737]
2018 PRP 0.023 1.136 15.984 0 13.911 0 0 1.485 1.056] 0.2, 0.569 0 34.381
2018 PRP 0.02 0.028 0.001 0 0.036 y, 0.002 0.002] 0.013 WE 0.001 0 0.105
2018 PRP 0.006 0.08 0.639 0 0.024] /ﬂ 0 0.01 0.012] ﬁ].ﬂﬂﬁ 0.008 0 0.785,
20138 PRP 0.037] 0.001 0.015 1] 0.52] / 0 1] 0.053 0.08: , 0.067 0.004 1] 0.
2013 PRP 0.001 0.016 0.32 1] W 0 1] 0.004] Um 0.012 0.006 1] Uﬁg
2018 PRP 0.001 0.002 0.012 0 5 0 0 0.001 /.UUZ 0.001 0.009 0 IU34
2018 PRP 0.147 0.367 15.58 0 ﬁ.435 0 0 0.468] / 0.252] 0.103 0.233 0 19.535
2018 PRP 0.01 0.001 0.834 y, 0.031 0 0 U.Uy 0.022] 0.006 0.019 o I 0.944
2018 PRP 0.004 0.086 1.184 /0 0.256 0 0 ﬁl 0.009 0.002 0.004 Yy 1.555
2018 PRP 0.068 0 0.007 / 0 0.119 0 0.028 ﬁ.042 0.047] 0.008 0.001 ﬁ 0.321
2018 PRP 0 0.001 0.0 0 0.027] 0 0 0.004 0.006 0.005 0.017 I 0 0.14
i 2018 PRP 0.109 0.053 7 0 0.135 0 0.124] 0.098] 0.013 0.028 I 0 10.497
GRsA1  [erpees o 2018 PRP 0.009 0.071] J.076 i 0.204) | S o 0.014]  0.012]  o0.002 0ot / o 0.338
GRSA1  [erpry 2018 PRP 0.029 0.025 0.884 i 0.067| |/ o 0.01 0.016]  0.001 n.00s|f i 1.039
Totals J 4
Other WRAP States| 57.8 / J /
| co 4.4 J /
[ CEN 5.7 ‘/ y4
CAN, MEX & PO 1.3
CO [ %] 0.07% 3.30% 46.45% 0.00%| 40.46% 0.00% 0.00%| 4.32%,| 3.07% 0.63% 1.65% 0.00%
Region Scenario Year Foint Anthro FirfMatural Fireffliogenic Area WRAP AreyOff-Shore|On-Road Mo|Off-Road M{Road Dust Fugitive D|Wwg Dust
Lele) Prplda 2018 3.0 620.8 | 30,5807 §,737.9 S 1,268.1 G§65.1 135.1 676.9
]
Region |Scenar|o Year Foint Anthro Fir{Matural Fire|Biogenic Area WRAP Aresd Off-Shore|On-Road Mo|Off-Road M{Road Dus{Fugitive D|WwB Dust
Wolatile Qrganic Carbon
Lele) |PI’D136 2014| 77,529.0 665.5 | 204041 [ 804,776.6 | 136,032.1 | 43,639.3 41,468.8 25,003.6
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continued)

Great Sand Dunes National Park and Preserve
2018 PRP Organic Carbon Emissions Trace

Waneal | Seendary [ 2g gop Natural Fire | 455% 30581 0% Particles
o ® | o | 184% Other WRAF | s7.8% Moo | 405% 8738| 4% e
_l Colorads | 34.4% On-Road Mabile | 4.3% 1,288 1T R
Region Scenario Vear Point Anthro Fir{Natural Fire|Biogenic Area WRAP Ared Off-Shore|On-Road Mo|Off-Road M{Road DustFugitive D{WB Dust _{ CENRAP 7% ‘Amhio Flre 33% 821 2T%
o Prpléa 2018 3.0 620,86 | 30,5807 8,737.9 - 1,288.1 865.1 135.1 676.9 e C-.P:lli 13% | cupa—— e n
; i
Region Scenario rear Point anthra Fir|Natural Fire|Biogenic  |area WRAP Ared Off-Shore|On-Road Mo|0ff-Road MiRiga st |
Wolatile Organic Carbon »
[ofe) Prpléa 2018| 77,529.0 665,59 | 204041 | 804,776.8 | 136,032.1 | 43,639.3 41,488.6 25,003.6 |
L] -
[ | i
s 1
[GREA TOIPAP F WEE,
Great Sand Dnanes Mational Mommment, C0
Weighted Emussions Potential for 2018 Worst Days - WEAP Basel 8b Emission Inventory g
Speciss Source Category  |4Z ca oo Cov D MT HY il 0 OR SO uT Wi Wy PO CENRAP [EsstUS  |Mex Can Sub
YOO Foint 00537 00343 05545 0.001 = 00033 04528 00002 00065 00003 00426 00036 00147 00195 0143 00042 0013 00014 1702262
VOO Area 07218 02233 LETT3 T2 00076 0048)7 07057 00029 00708 00077 01348 00364 0013 0036 03932 00l6¥| 01767 00408 6031569
VOO WEAF drea O&G 0.0003 0009 04891 2.9% 0 oooo4 o~ 0 28306 00004 0 0 012 0 009ls 000039 0,005 i 0 0 4448753
VOC Off-Shore 0 0022 0 0.0% 0 P 0 0 0 0 0 i 0 0 0127 00001 00057 0 0 182968
VOO Om-Foad Mobile 02411 00945 09918 00038 o027 00233 01736 00002 00075 0001 00346 00073 00026 00136 013 0006 00782 00089 2319268
VOO Off-Read Mobile 01819 00778 08326 ooggr” 00013 00200 01125 00005 00054 000LE 0049 00057 00044 0013 00734 0005 0013 00025 177.9494
VOO Foad Dnust 0 0 0 0.0% i 0 0 0 0 0 0 i 0 0 0 0 i 0 0 0
Voo Fugitive Dust 0 0 0 0.0 0 0 0 0 0 0 0 a 0 0 0 0 a 0 0 0
VOO WE Dust 0 0 0~ 00% i 0 0 0 0 0 0 i 0 0 0 0 i 0 0 0
VOO Antho Fire 0003 00025 i 0% 00011 00002 o 00037 o 00013 0 000l 00028 00003 0 00475 00004 00001 0 100498
VOO Hatural Fire 00451 0.0008 0042 00006 00004 00001 00139 0 00003 00004 00091 0000 0.0004 0 0 i 0 00001 9.5976
VOO Eiogenic 75251 2 52.5425 02464 01773 08519 11108 00145 02586 01329 3544l 01105 02867 01345 32865 01109 35838 01025 10946.72
L L L L L L L L L L L L L L L L L
BEETM[  7.5702 /_3745 52.5467 [ 0247 01777 0852 111219 00145 02594 01333 39532 01106 02871 01345 32865 01108 33838 01026 12612799
4741 100%
Can, Mex & PO A 021 0.281 00516
Cither WERAF States 12018 0453 oo7ee] 00134 00943 427390 00042 0091s)  00los o402 00sse’ 01271
CEHRAP 09932
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Crr]':nl c
State co -
Sum of Emiss Pollutani « T : =
SCC1 DEfw|SCC3 [« |SCCe «([SCCB DEw|VOC iGrand Tot; o - .
Solvent Wtilization 85,599 1
Industrial Processes 46,279 ‘a-’/
Stationary Source Fuel Combustion 37716
Miscellaneous Area Sources a0 s =
" Grand Total 179 674 — s

=

State

Slide 16

Sum of SumOfNOC

SCC1 DESC  +|SCC3 DESC »|SCCE w |[PLANT w

Petroleum and Solvent Evaporation

Industrial Processes

Internal Combustion Engines

YWaste Disposal

External Combustion Boilers

Grand Total
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Elemental Carbon ET

Great Sand Dunes National Park and Preserve
2018PRP Elemental Carbon Emissions Trace

GRSA 2018PRP EC WEP

2018 Elemental Carbon Weighted Emissions Potential (WEP) for 2018 Worst Days Statewide Emission
Inventories for 2018
Baseline Analysis Tool 2018PRP EC 2018PRP 2018PRP EC EI [EC Delta 02d-
IMPROVE Data WEP EC WEP [tpy] 18PRP [tpy]
— Hatural Secondary SrF;zTI";% Othgtra‘l;":l:ﬁP 41.5% = Matural Fire | 39.7% 6,337 0%
GRSA —
Elemental Anthro Secondary SmeaTI ;% Colorado 27.3% Area 28.7% 1,325 5%
Carbon
6.2% Natural & . Off-Road
> | o | Primary [ 100% CENRAP 5.6% i | 228% 1431 -55%
' ' Can,Mex&PO|  2.2% OnRoad | 6.0% a08| 72%
v
. . 3 '
y - e,

Department of Public Health and Environment =

Air Pollution Control Division :




Slide 18

Elemental Carbon ET

Great Sand Dunes National Park and Preserve
2018PRP Elemental Carbon Emissions Trace

Statewide Emission

2018 Elemental Carbon Weighted Emissions Potential (WEP) for 2018 Worst Days Inventories for 2018

Baseline Analysis Tool 2018PRP EC 2018PRP 2018PRP EC El |EC Delta 02d-
IMPROVE Data PER EC WEP eyl | 18PRP [tpy]
7\ , - 7\
Natural Secondary S:':TIH;% — Oth;ﬂ‘:‘ésﬂp /41.5%\ — MNatural Fire | 39.7%\ —ti / 6,337 \ 0%
GRSA —
Elemental Anthro Secondary SmZTI .g% = Colorado 27.3% 1 Area 28.7% ‘_ 1,325 5%
Carbon
6.2% Natural & . Off-Road |
Anthro | Primary | 100% I__| CENRAP 5.6% _I Mobile | 22.8% _| 1,431 | -55% |
' : L Can, tlex & PO \2.2% / = s.o%J— \ aosf 2%
H ’ - i
Region Scenario ‘fear Point Anthro Fire Matural FirdBiogenic |Area WRAP AredOff-Shore |On-Road M{Off-Road MoRoad Dust|Fugitive DJWE Dust
2002 o] 6,336.8 1,263.8 - 1,448.1 8.6
2018 o] 5,336.8 1 - 407.8 1,430.7 Il.a
delta - (18.2) 0.0 - - - (1.040.5)  (1.744.3) 29 (6.8) -
reduction -19.7% 0.0% -7T1.8% -54 9% 333% -12.8%

Natural WRAR On-Road |Off-Road Fugitive X

ear Paint Fire Biogenic Area Q&G |Off-Shore |Mobile Mobile Road Dust|Dust WE #ust lorado |Can, Mex & PO|CENRAP East US

2015 PRP i i [ 0.504 1.4 0.023 0.022 ol \ 10.768

2018 PRP i i 0.042 0.636 0.025 0.0p8 o] \ 5.393

2018 PRP [ [ [ 0.002 0.003 guos o \ 02

2018 PRP 0 [} 0.00t 0.217 0.081 0.098 o \ 5.64

2018 PRP 0 0 0 1.624 0.058 0.127 o] A 2e4

2018 PRP 0 0 0.03 0.005 0 0 0 \ 0.124

2018 PRP i i [ 0.01 0.002 0.002 [ \ 0.583

2018 PRP 0 [} [] 0.016 0.001 ] \ 1.281

2015 PRP i i [ 0.003 0.001 [ \

2018 PRP i i 0 [i 0.002 0 \

2018 PRP i i [ 0.028 0.052 [ \

2018 PRP i [ [ 0.002 0.004 [ \

2018 PRP i i [ i 0.001 [ \

2015 PRP i i 0.366 0.003 i [ \ 0715

2018 PRP i i fi 0.001 0.004 [

2018 PRP i [ [ 0.004 0.006 [

2018 PRP i i [ i 0.002 [

2015 PRP i ol [ 0.001 [ N 0.548

271.3% 22% 5.6% 4158%  0.1%

2018 PRP

All subtotal 0.485 0| 14.613 0 0.433 3935  13.203 0.25 0.337 0
-

[=ls] 2018 PRP 0.00% 0.00%] 0.00% 0.22% 0.00%

Alr'Foligtion control LIvision.
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Great Sand Dunes National Park and Preserve

2018PRP Fine Soil Emissions Trace

Natural | Secondary ““'_};;’""" Colorado | 36.7% WB Dust | 47.7% 15,105 0%
— Other WRAP | 35.8% Fugitive Dust| 23.8% 11,679 12.9%

. ":‘n“t;lﬂr'n" Primary | 100% CENRAP 25.9% Area 17 8% 4311 3.4%
Can, Mex 8 PO | 7.9% Road Dust | 59% 1,435 326%

&hiﬁs,& JO1EFRF Soil WEF Wap |
~iC o




Slide 20

-
Great Sand Dunes National Park and Preserve
2018PRP Fine Soil Emissions Trace | [ |
Natural | Secondary |Re2Wysmalll Colorade  Jf 36.7% wo pust /| 47.7% 15,105 0%
":‘n“"h"r'n" Primary | 100% || CENRAP 25.9% Area 17.8% 431 34%
Can. Mex £ PO |\ 7.9% V L Road ust\| 5.9% 143 326%
. ] >
~
| ~— P -
- | |- i ~
_ : = | - P
Anthro Firg|Matural FirdBiogenic  |Area WRAP AregdOff-ShoqOn-Road | COff-Road MRoad Dust|Fugitive Dus|WE Dust > 7/
P V 4
Flanozd 252.3 | 1,548.0 4,189.5 - - 1,082.1 | 13,4001 | 15,105.0 /
co Frplea 2018 54.8 168.6 | 1,948.0 43111 - - - 1,435.3 | 11,679.0 | 15,105.0 y 4
delta 792 18d.3) 0.0 - 1414 - - - - 3532 (1.722.1) R /
reduction -33.3% 0.0% 3.4% 32.6% -12.9% /
i T
\ ) \
T 1 T T | ]
- Anthro Matural WRAP Off- Cn-Road |Off-Road Fugitive Cther WRAP
Site Year Point Fire Fire Biogenic |Area Area O&G [Shore Mobile Mobile Road Dust|Dust WE Dust JColorad CENRAP |States East US
2018 FRP 0.962] 0.013 0.863 0 1.589 0 0 0 0 0.513 2.198 1.45] 8.042
2018 PRP 0.638] 0.034 0.263 0 0.634 0.005 0 0 0 0.774 0.328 0.3 2.373
2018 FRP 0.049 0 0.002 0 0.052 0 0 0.001 0.002] 0.117 0.527 ofi77 0.967
2018 PRP 2.574] 0.098 0 0 3.277 o] o0.o03 0.059 0.035 3.962 7.082]  p7z3 25.863
20138 FRF 0.628 0.182 0.57 0 5.522 0 0 0 0 z.182 8.722| A7.4s4] 3670
2018 FRP 0.077| 0.005 0 0 0.028 o[  0.07s 0.003 0.002] 0.022 0.018] / 0.0z 0.25
2018 PRP 0.014] 0.018 0.037 0 0.158 0 0 0 0 0.083 0.124 0.181 0.515
2018 PRP 1.475 0 0.001 0 0.183 0 0 0.007 0 0.878 0.08 2.784 5.39
2018 PRP 0.002] 0.001 0.022 0 0.021 0 0 0 0 0.177 0.195 0.323 \ 0.651
GRSAL 2018 PRP 0.004]  0.001 0.001 0 0.006 o o o o 0.013 047 0.076 \ 0.248
2018 PRP 0.542]  0.023 0.573 0 2.515 0 0 0.002 0 1.11 Los 6.332 \ 16.047
2018 PRP 0.118) o 0.046 0 0.035 o o o o o.0s8]  pie 0.343 \ 0.834
2018 PRP 0.005 0.01 0.08 0 0.164 o o o o 0.023] Jo0.073 0.168 \ 0.523
2018 PRP 1.277 0 0.001 0 0.056 0 0 0 0 0.075| / 0.019 0.125 | 1853
2018 PRP o o 0.011 0 0.026 o o o o 0.085 0.3 0.681 1.083
2018 PRP 0.77|  o0.008 0.57 0 0.036 ] ] ] ] 0.03 0.504 1.4z 3.408
2018 PRP 0.027|  0.023 0.005 0 0.142 0 0 0 0 0.077 0.157 0.054 0.435
2018 PRP 0.454]  0.003 0.051 0 0.05 o o o o o0f0s 0.053 0.187 0.853
/ 36.7% 7.9% 25.9% 35.8% 0.3%
2018 PRP
All subtotal: 10.015 0.42 3.901 0| 15.63¢|  0.005  0.078  0.112]  0.032 ﬁ.sw 24,343 40.892
2018 PRP 1.71%  0.50%  2.64%  0.00%[ 17.77%] 0.00% 0.00%  0.00%  0.00%[  5.95%[ 23.77%] 47.67%




Great Sand Dunes National Park and Preserve
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2018PRP Coarse Mass Emissions Trace

Really
Natural Secondary small 20% Colorado
Other WRAP
States
Natural & . 0
Anthro Primary 100% CENRAP
Can, Mex & PO

41.2%

34.5%

24.2%

6.7%

WB Dust

Fugitive Dust

Point

Road Dust

58.6%

19.8%

12.9%

6.9%

135,945

67,910

28,200

11,826

0.0%

0.4%

33.7%

32.4%

m—
[GRSA 2016PRP_CM WEP Map |
Y

43




Great Sand Dunes National Park and Preserve
2018PRP Coarse Mass Emissions Trace
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Hatwral | Secondary | m“:;",{,‘l Colorada [f| 41.2% weust /| 58.6% 135945|\ 0.0%
Othe R
B 34.6% Fugitive 19.8% 67.910| | 0.4%
";:;"r‘: | Primary | 100% CENRAR 24.2% Paint 12.9% 28200| Jaarw
Can, Mex & PO 6.7 Road Dust 6.9% 11,826 324%
’; -
f
= L
WRAP On-Road |Off-Road Fugitive
Region Scenario Point Anthro Fire Biogenic |Area Area O&G |Off-Shore |Mobile Mobile Road Dust |Dust WE Dust
Plan0zd 2002 21,098.2 51.2 3,972.7 1,363.1 - 754.0 - §,925.6 67.642.3 135,5944.5
co Prpi8a 2018| 28,200.3 32.1| 5,872.7 1,388.0 - 916.8 - 11,825.6 | 67,510.1 | 135,944.9 |
delta 7.104.1 (19.1} 0.0 - 249 - - 1228 - 2.896.1 267.9 -
reduction 33.7% -37.2% 0.0% 1.8% 15.5% 32.4% 0.4%
ﬁ.
1 X\ ‘bnj ay A 2018PRP CWWEP
N b e e /0 |\ |
Site Param SReg Year Point Anthro FirgMatural FirdEicgenic  |Area WRAP AredOff-Shore |On-Road MOff-Road MdRoad Dust |Fugitive Dust| WS Dust AColorads _CENRAP Cther WRAEast US
GRSAL Az 2018 PRP 0.373 q 0.352) 0 0.058 0 0 0.048 0.024 1.215 2.773 2.0k || 6.912
GRSAL CA 2018 PRP 0.075 0.002 0.153 0 0.049 0 0 0.045 0.012 1.068 0.378 0.413 \ 2.186
GRSAL 2018 PRP 0.008 1] 0 0 0.009 0 0 1] 0.001 0.166 0.383 of244 \ 0.811
GRSAL CEN 2018 PRP 0.808 0.007 0 0 0.278 0 0 0.03 0.009 5.698 5.307 f.028 \ 24167
GRSAL co 2018 PRP 5.313 0.016 0.446) 0 0.143 0 0 0.141 0.032 2.828 s.1a]  faiaz] 4113
GRSAL EUS 2018 PRP 0.009 1] 0 0 0.002 0 0 0.001 0 0.031 0.017] / o0.027 0.087
GRSAL (o] 2018 PRP 0.008 0.001 0.039 0 0.012 0 0 0.001 0 0.117 0.125| / n.243 0.556
GRSAL 2018 PRP 0.394 i 0 0 0.014 0 0 0.002 0.002 1.27 0.052 3.835 5673
GRSAL MT 2018 PRP 0.012 0 0.01 0 0.001 0 0 0 0 0.258 0.09 0.445 0.818
GRSAL ND 2018 PRP 0.001 q 0 0 q 0 0 q 0 0.019 0.7 0.105 \ 0.232
GRSAL M 2018 PRP 0.655 0.01 1.018 0 0.105 0 0 0.045 0.008 1.476 s /o3 8.731 \ 17.451
GRSAL Ny 2018 PRP 0.042 0 0.026) 0 0.004 0 0 0.002 0.001 0.089 as3 0.481 \ 1.108
GRSAL OR 2018 PRP 0.019 0.001 0.034) 0 0.006 0 0 0.001 0 0.032 fo.o7s 0.231 \ 0.358
GRSAL 2018 PRP 0.013 0 i 0 0.006 i 0.003 0.006 0.002 0.103 / 0.027 0.172 1 0332
GRSAL 50 2018 PRP 0.002 ] 0.002] 0 ] 0 0 ] 0 0.034] / 0.233 0.938 1.269
GRSAL uT 2018 PRP 0.27 0.001 0.29 0 0.06 0 0 0.012 0.003 0.111] /o038 1.958 3.09
GRSAL WA 2018 PRP 0.008 0.001 0.002) 0 0.005 0 0 0.001 0 0.037] / 0.139 0.074 0.267
GRSAL WY 2018 PRP 0.168 ] 0.027] 0 0.003 0 0 0.001 0 0.011 0.21
41.2% 6.7%  24.2% 34.5% 0.1%
2018 PRP
All subtotal: 3.179 0.03% 2.389 0 0.756 0 0.003 0.337 0.054 14403 24.103 56.126
co 2018 PRP 12.90% 0.04% 1.08% 0.00% 0.35% 0.00% 0.00% 0.34% 0.08% 6.87% 18.77% 58.58%
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~ Curt Taipale
(303) 692-3265
curtis.taipale@




