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AIR QUALITY MODELING
Overview

Visibility impairment occurs when fine particul ate matter (PM, ) in the atmosphere scatters
and absorbs light, thereby creating haze. PM, 5 can be emitted into the atmosphere directly as
primary particulates, or it can be produced in the atmosphere from photochemical reactions
of gas-phase precursors and subsequent condensation to form secondary particul ates.
Examples of primary PM, s include crustal materials and elemental carbon; examples of
secondary PM include ammonium nitrate, ammonium sulfates, and secondary organic
aerosols (SOA). Secondary PM 5 is generally smaller than primary PM s, and because the
ability of PM 5 to scatter light depends on particle size, with light scattering for fine particles
being greater than for coarse particles, secondary PM s plays an especially important role in
visibility impairment. Moreover, the smaller secondary PM 5 can remain suspended in the
atmosphere for longer periods and is transported long distances, thereby contributing to
regional-scale impacts of pollutant emissions on visibility.

The sources of PM, 5 are difficult to quantify because of the complex nature of their
formation, transport, and removal from the aimosphere. This makesit difficult to ssmply use
emissions data to determine which pollutants should be controlled to most effectively
improve visibility. Photochemical air quality models offer opportunity to better understand
the sources of PM ;5 by simulating the emissions of pollutants and the formation, transport,
and deposition of PMs. If an air quality model performswell for ahistorical episode, the
model may then be useful for identifying the sources of PM, 5 and helping to select the most
effective emissions reduction strategies for attaining visibility goals. Although severa types
of air quality modeling systems are available, the gridded, three-dimensional, Eulerian
model s provide the most complete spatial representation and the most comprehensive
representation of processes affecting PM s, especialy for situations in which multiple
pollutant sources interact to form PM 5. For less complex situations in which afew large
point sources of emissions are the dominant source of PM s, trajectory models (such asthe
California Puff Model [CALPUFF]) may also be useful for smulating PM .

Air Quality Models

The WRAP RMC utilized two regulatory air quality modeling systems to conduct all regional
haze modeling. A brief discussion of each of these modelsis provided below.

Community Multi-Scale Air Quality Model

EPA initially devel oped the Community Multi-Scale Air Quaity (CMAQ) modeling system
in the late 1990s. The model source code and supporting data can be downloaded from the
Community Modeling and Analysis System (CMAS) Center (http://www.cmascenter.org/),
which is funded by EPA to distribute and provide limited support for CMAQ users. CMAQ
was designed as a*“ one atmosphere” modeling system to encompass modeling of multiple
pollutants and issues, including ozone, PM, visibility, and air toxics. Thisisin contrast to
many earlier air quality models that focused on single-pollutant issues (e.g., 0zone modeling
by the Urban Airshed Moddl). CMAQ is an Eulerian model—that is, it is a grid-based model
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in which the frame of referenceis afixed, three-dimensional (3-D) grid with uniformly sized
horizontal grid cellsand variable vertical layer thicknesses. The number and size of grid cells
and the number and thicknesses of layers are defined by the user, based in part on the size of
the modeling domain to be used for each modeling project. The key science processes
included in CMAQ are emissions, advection and dispersion, photochemical transformation,
aerosol thermodynamics and phase transfer, aqueous chemistry, and wet and dry deposition
of trace species. CMAQ offersavariety of choicesin the numerical algorithms for treating
many of these processes, and it is designed so that new algorithms can be included in the
model. CMAQ offers a choice of three photochemical mechanismsfor solving gas-phase
chemistry: the Regional Acid Deposition Mechanism version 2 (RADM?2), afixed coefficient
version of the SAPRC90 mechanism, and the Carbon Bond 1V mechanism (CB-1V).

Comprehensive Air Quality Model with Extensions

The Comprehensive Air Quality Model with extensions (CAMx) model was initially
developed by ENVIRON in the late 1990s as a nested-grid, gas-phase, Eulerian
photochemical grid model. ENVIRON later revised CAMX to treat PM, visibility, and air
toxics. While there are many similarities between the CMAQ and CAMXx systems, there are
aso some significant differencesin their treatment of advection, dispersion, aerosol
formation, and dry and wet deposition.

Model Versions

Both EPA and ENVIRON periodically update and revise their models as new science or
other improvementsto the models are developed. For CMAQ, EPA typically provides a new
release about once per year. Theinitial 2002 MPE for WRAP used CMAQ version 4.4,
which was released in October 2004. In October 2005 EPA released CMAQ version 4.5,
which includes the following updates and improvements to the modeling system:

e A new vertical advection algorithm with improved mass conservation

e Changesin deposition velocities for some PM species

e A new sea-salt emissions model and inclusion of seasdt in the aerosol
thermodynamics

e Anoption to make vertical mixing parameters vary as afunction of land use type

The RMC completed theinitiadl CMAQ MPE using CMAQ v.4.4. When version 4.5 was
released in October, the modeling was revised and a comparison of the model performance
using the two versions was compared. Note that some of the new featuresin CMAQ v4.5
(e.g., seasdt inthe AE4 aerosol dynamics module, and percent urban minimum vertical
diffusivity) require the reprocessing of the MM5 data using the new version of MCIP (MCIP
v3.0). However, because such reprocessing could potentially jeopardize the WRAP modeling
schedule, WRAP elected to operate CMAQ v4.5 using the MM5 data processed using a
previous MCIP version, MCIP v2.3, and the AE3 aerosol module that does not include active
sea salt chemistry.

ENVIRON releases updated versions of CAMX approximately every two years, or as new

features become available. The version used for the comparison of CMAQ and CAMXx was
CAMx v4.3. There are many similarities between CMAQ and CAMX regarding the science
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agorithms and chemical mechanisms used, including the CB-1V gas-phase and RADM
aqueous-phase chemistries, ISORROPIA aerosol thermodynamics, and PPM horizontal
advection scheme. In the pagt, the treatment of vertical advection was amgjor difference
between the two models; however, the incorporation of the new mass conservation scheme in
CMAQ v4.5 makesits vertical advection agorithm much more similar to that of CAMX.

Major differences between the two models that still exist arein the basic model code, in the
treatment of horizontal diffusion SOA formation mechanisms, and in grid nesting (CAMx
supports one-way and two-way nesting, whereas CMAQ supports just one-way grid nesting).
Both models include process analysis for the gas-phase portions of the model. The publicly
released version of CAMX supports ozone and PM source apportionment through its Ozone
and PM Source Apportionment Technology (OSAT/PSAT) probing tools, while for CMAQ
there are research versions of the model that include Tagged Species Source A pportionment
(TSSA) for some PM species (e.g., sulfate and nitrate). There are aso research versions of
CMAQ and CAMXx that support the Decoupled Direct Method (DDM) sensitivity tool for PM
and ozone.

The CAMx model is computationally more efficient than CMAQ. However, CAMX is
currently supported for use on only a single central processing unit (CPU) and can perform
multi processing using Open Multi-Processing (OMP) parallelization (i.e., shared memory
multiprocessors). CMAQ parallelization, on the other hand, isimplemented using M essage
Passing Interface (MPI) multiprocessing and therefore can be run using any number of CPUs.
Depending on the number of model simulations to be performed and the manner in which
they are set up, there can be a dlight advantage either to CAMx or to CMAQ in regard to
computational efficiency.

Model Smulations

In support of the WRAP Regional Haze air quality modeling efforts, the RM C developed air
quality modeling inputs including annual meteorology and emissions inventories for a 2002
actual emissions base case, a planning case to represent the 2000-04 regional haze baseline
period using averages for key emissions categories, and a 2018 base case of projected
emissions determined using factors known at the end of 2005. All emission inventories were
developed using the Sparse Matrix Operator Kernel Emissions (SMOKE) modeling system.
Each of these inventories has undergone a number of revisions throughout the devel opment
process to arrive a the final versions used in CMAQ and CAMX air quality modeling. The
development of each of these emission scenarios is documented under the emissions
inventory sections of the TSS. In addition to various sensitivities scenarios, the WRAP
performed air quality model simulations for each of the emissions scenarios as follows:

e The 2002 base case emissions scenario, referred to as “ 2002 Base Case” or “Base02”.
The purpose of the Base02 inventory isto represent the actual conditions in calendar
year 2002 with respect to ambient air quality and the associated sources of criteria
and particulate matter air pollutants. The Base02 emissions inventories are used to
validate the air quality model and associated databases and to demonstrate acceptable
model performance with respect to replicating observed particul ate matter air quality.
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e The 2000-04 baseline period planning case emissions scenario isreferred to as
“Plan02". The purpose of the Plan02 inventory isto represent baseline emission
patterns based on average, or “typical”, conditions. Thisinventory providesabasis
for comparison with the future year 2018 projected emissions, aswell asto gauge
reasonable progress with respect to future year visibility.

o The 2018 future-year base case emissions scenario, referred to as “ 2018 Base Case”
or “Basel8”. These emissions are used to represent conditionsin future year 2018
with respect to sources of criteriaand particulate matter air pollutants, taking into
consideration growth and controls. Modeling results based on this emission inventory
are used to define the future year ambient air quality and visibility metrics.

Data Sources

The CMAQ mode requires inputs of three-dimensional gridded wind, temperature, humidity,
cloud/precipitation, and boundary layer parameters. The current version of CMAQ can only
utilize output fields from the PSU/NCAR MM5 meteorological model. MM5 is a state-of -
the-science atmosphere model that has proven useful for air quality applications and has been
used extensively in past local, state, regional, and national modeling efforts. MM5 has
undergone extensive peer-review, with all of its components continually undergoing
development and scrutiny by the modeling community. In-depth descriptions of MM5 can be
found in Dudhia (1993) and Grell et a. (1994), and at http://www.mmm.ucar.edu/mm5. All
meteorologica data used for the WRAP air quality modeling efforts are derived from MM5
model simulations. The development of these datais documented in (Kemball-Cook, S. et
al., 2005)

Emission inventoriesfor all WRAP air quality simulations were devel oped using the Matrix
Operator Kernel Emissions (SMOKE) modeling system. The development of these data has
been discussed and documented el sewhere (Tonnesen, G. et a., 2006)

Initial conditions (ICs) are specified by the user for thefirst day of amodel simulation. For
continental -scale modeling using the RPO Unified 36-km domain, the ICs can affect model
results for as many as 15 days, although the effect typically becomes very small after about 7
days. A model spin-up period isincluded in each simulation to eliminate any effects from the
ICs. For the WRAP modeling, the annua simulation is divided into four quarters, and
included a 15-day spin-up period for the quarters beginning in April, July, and October. For
the quarter beginning in January 2002, a spin-up period covering December 16-31, 2001,
using meteorol ogy and emissions data developed for CENRAP were used..

Boundary conditions (BCs) specify the concentrations of gas and PM species at the four
lateral boundaries of the model domain. BCs determine the amounts of gas and PM species
that are transported into the model domain when winds flow isinto the domain. Boundary
conditions have a much larger effect on model simulations than do ICs. For some areasin the
WRAP region and for clean conditions, the BCs can be a substantial contributor to visibility
impairment.

For this study BC data generated in an annual simulation of the global-scale GEOS-Chem
model that was compl eted by Jacob et d. (http://www-as.harvard.edu/chemistry/trop/geos/)
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for calendar year 2002 were applied. Additional data processing of the GEOS-Chem data was
required before using them in CMAQ and CAMx. The datafirst had to be mapped to the
boundaries of the WRAP domain, and the gas and PM species had to be remapped to a set of
species used in the CMAQ and CAMx models. Thiswork was completed by Byun and
coworkers (http://www-
as.harvard.edu/chemistry/trop/geos/meetings/2005/ppt/Expanding_Model _Capabilitiess GEO
S CMAQ _april_4 Byun.ppt

The CMAQ modd options and configuration used for the WRAP 36-km model simulations
are described in Tonnesen, G. et a., 2006.

Model Run Specification Sheets

In order to provide documentation for each of the CMAQ and CAMX air quality model
simulations conducted by the WRAP RMC during Calendar year 2006, a series of Model

Run Specification Sheets were developed. These* Spec Sheets’ provide a description of each
simulation, the various air quality model options and configurations used and detailed listing
and description of the meteorological data and emission inventories for each scenario. These
Spec Sheets aso provide a means for the RMC to track the devel opment of each of the input
data sets and defined the modeling schedule. The purpose of each simulation, and expected
results, including their implications, are aso included. A link to each of the individual
Specification Sheets for the model simulations can be found on the RMC web site at:
http://pah.cert.ucr.edu/agm/308/cmag.shtml .

2002 Base Case Modding

Base02 Sensitivity Simulations

The purpose of the 2002 Base Case modeling efforts was to evaluate air quality/visibility
modeling systems for a historical episode—in this case, for calendar year 2002—to
demonstrate the suitability of the modeling systems for subsequent planning, sensitivity, and
emissions control strategy modeling. Model performance evaluation is performed by
comparing output from model simulations with ambient air quality datafor the same time
period. After creating emissions and meteorology inputs for the two air quality models,
CMAQ and CAMX, the next step was to perform the visibility modeling and the model
performance evaluations, which are described below. A detailed discussion of the results of
the CMAQ and CAMx model simulations can be found in Tonnesen, G. et al., 2006. Also
documented in Tonnesen, G. et al., 2006 are the results of the model performance evaluation,
amodel inter-comparison and discussion of various sensitivity simulations. This information
was used as the basis for recommending the selection of CMAQ and/or CAMX to complete
the remaining modeling effortsin RMC'’ s support of WRAP.

Model Performance Evaluation
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The objective of amodel performance evauation (MPE) isto compare model-simulated
concentrations with observed data to determine whether the model’ s performance is
sufficiently accurate to justify using the model for simulating future conditions. There are a
number of challengesin completing an annual MPE for regiona haze. The model must be
compared to ambient data from several different monitoring networks for both PM and
gaseous species, for an annual time period, and for alarge number of sites. The model must
be evaluated for both the worst visibility conditions and for very clean conditions. Finaly,
final guidance on how to perform an MPE for fine-particulate modelsis not yet available
from EPA. Therefore, the RMC experimented with many different approaches for showing
model performance results. The plot types that were found to be the most useful are the
following:

e Time-series plots comparing the measured and model -predicted species
concentrations

e Scatter plots showing model predictions on the y-axis and ambient data on the x-axis
e Spatial analysis plots with ambient data overlaid on model predictions

e Bar plots comparing the mean fractional bias (MFB) or mean fractiona error (MFE)
performance metrics

e “Bugleplots’ showing how modd performance varies as afunction of the PM
Species concentration

e Stacked-bar plots of contributionsto light extinction for the average of the best-20%
visibility days or the worst-20% visibility days at each site; the higher the light
extinction, the lower the visibility

Examples of each of these MPE metrics and analysis products can be found in Tonnesen, G.
et d., 2006. Theresults of the MPE are available from the WRAP RMC website
(http://pah.cert.ucr.edu/agm/308/eval .shtml)

2002 Planning Scenario

The 2000-04 baseline period planning case scenario isreferred to as “Plan02”. The purpose
of the Plan02 scenario isto simulation the air quality representative of baseline emission
patterns based on average, or “typical”, conditions. This scenario provides abasisfor
comparison with the future year 2018 scenario based on projected emissions, aswell asto
gauge reasonabl e progress with respect to future year visibility.

Plan02 Simulations Input Data

Input data used for the 2002 Planning model simulations consisted of the same meteorology
as for the 2002 Base Case and the Plan02 emission inventories described under the Emissions
Modeling section of the TSS.

The setup of the CMAQ model (including science options, run scripts, simulation periods,
and ancillary data) for the Plan02 cases was identical to that used in the Base02 modeling, as
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described in the 2002 M PE report (Tonnesen et al., 2006). In summary, CMAQ v4.5
(released by EPA in October 2005) was used on the RPO Unified 36-km domain. The Carbon
Bond Mechanism version 4 (CB4) with RADM agueous chemistry, the SORGAM organic
aerosol algorithm, and all other science algorithms detailed in Tonnesen et a., 2006 were
used. Initial condition (IC) datafor January 1, 2002, were developed using a 15-day spin-up
period (December 16-31, 2001). Boundary condition (BC) data were generated in an annual
simulation of the global-scale GEOS-Chem model that was completed by Jacob et al.
(http://www-as.harvard.edu/chemistry/trop/geos/) for calendar year 2002.

Comparison With Base02 Simulations

For each of the three Plan02 emissions datasets, annual visibility modeling was performed
using the CMAQ model. Thiswas a key aspect of the QA procedure, since errorsin the emis-
sions inventories that might not be apparent during the emissions QA steps might be more
readily detected in the results from the CMAQ modeling.

Inour initial analysis of the Plan02 scenario, plots were prepared for QA purposes that
compared the Plan02a CMAQ results with the Base02a CMAQ results for daily and monthly
averages. After revising PlanO2ato create Plan02b and Plan02c, additional QA plots were
prepared to compare the CMAQ results of each revised Plan02 case to the previous iteration.
These were prepared as Program for the Analysis and Visualization of Environmental data
(PAVE) spatia plots showing the change in individual PM s species concentrations as daily,
monthly, and annual averages. The final set of analysis products, available on the RMC web
site, include PAVE difference plots comparing the CMAQ-predicted annual average species
concentrations from the Plan02c¢ case with those from the Base02b case. Note that these plots
are not useful for visibility planning purposes, but are being provided to show the magnitudes
of changes when moving from the 2002 Base Case to the 2002 Planning Case—in other
words, from the actual emissions for the year 2002 to the “typical-year” emissions created for
the final Plan02 scenario. The primary analysis“product” from the Plan02 CMAQ modeling
isthe use of its output in combination with the CMAQ output from the 2018 modeling to
develop the visibility progress cal culations and glide path plots, described below.

2018 M odel Simulations

The 2018 future-year base case scenario is referred to as “ 2018 Base Case” or “Basel8”. The
purpose of the Basel8 scenario isto simulation the air quality representative of conditionsin
future year 2018 with respect to sources of criteriaand particulate matter air pollutants,

taking into consideration growth and controls. Modeling results based on this emission
inventory are used to define the future year ambient air quaity and visibility metrics.

Basel8 Simulation Input Data

Appendix E Page 8



Input data used for the 2018 Base Case model simulations consisted of the same meteorology
asfor the 2002 Base Case and the Basel8 emission inventories described under the
Emissions Modeling section of the TSS.

The setup of the CMAQ model (including science options, run scripts, sSimulation periods,
and ancillary data) for the Basel8 cases was identical to that used in the Base02 modeling, as
described in the 2002 M PE report (Tonnesen et al., 2006). In summary, CMAQ v4.5
(released by EPA in October 2005) was used on the RPO Unified 36-km domain. The Carbon
Bond Mechanism version 4 (CB4) with RADM agueous chemistry, the SORGAM organic
aerosol algorithm, and all other science algorithms detailed in Tonnesen et a., 2006 were
used. Initial condition (IC) datafor January 1, 2002, were developed using a 15-day spin-up
period (December 16-31, 2001). Boundary condition (BC) data were generated in an annual
simulation of the global-scale GEOS-Chem model that was completed by Jacob et al.
(http://www-as.harvard.edu/chemistry/trop/geos/) for calendar year 2002.

Basel8 Simulation Results

The purpose of modeling 2018 visibility isto compare the 2018 visibility predictionsto the
2002 typical-year visibility modeling results, as discussed below. Some improvementsin
visibility by 2018 are expected because of reductionsin emissions due to currently planned
regulations and technology improvements. A brief summary is provided here of the
comparison between the 2018 and 2002 results using annual average PAVE spatia plots. The
goal of this summary isto convey the scale and spatia extent of changesin key PM, 5 species
from 2002 to 2018. For planning purposes, on the other hand, states and tribes should focus
on the visibility projections and glide path calculations at individual Class | Aresas.

Figures 1 through 4 show the annual average concentrations for sulfate, nitrate, PM, s and
model-reconstructed visibility (in deciviews), respectivdy. In each figure, the bottom two
plots show the modeled concentration or deciviews for the Plan02b and Basel8b cases, while
the top plot shows the change in visibility cal culated as Base18b minus Plan02b. The
Plan02b results are presented here instead of Plan02c results because these plots had
previously been prepared with version B. As the differences between Plan02b and Plan02c
are extremely small, new plots prepared using PlanO2c would be essentially identical to the
results in Figure 1 through 4.

In each of the top plotsin the four figures, cool colorsindicate areas in which model-
predicted visibility improved from 2002 to 2018, while warm colors indicate areas where
model ed visibility became worse over that period. Figure 1 shows that reductionsin sulfate
were largest in the southwest corner of the WRAP region and in Texas and Oklahoma. This
results from planned SO, emissions reductions in the CENRAP region. There were smaller
reductions in sulfate in the Los Angeles area, western Washington state, and southern
Nevada. There were small increases of sulfate, mostly in Wyoming, due to growth in SO
emissions. Most regions of the WRAP domain had low concentrations of sulfate in 2002 and
little change in sulfate by 2018.

Figure 2 shows the results for nitrate. In the both 2002 and 2018, the modeled nitrate was
greatest in California, and there were reduction in nitrate in that state in 2018 because of
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reductions in mobile-source NO, emissions. There were small reductions in the Phoenix area
aswell, aso from reductions in mobile-source NO, emissions.

Figure 3 shows the comparison of PM, s for 2002 and 2018. In most areas of the WRAP
region, changesin PM, s were less than 1 pg/m?®. Locations with increasesin PM. 5
correspond to areas of increased sulfate (see Figure 3-1). Areas with the largest reductionsin
PM, s were the areasin Californiathat had large reductions in modeled nitrate in 2018 (see
Figure 3-2). Results for other species that contribute to PM, 5 are available on the RMC web
site at http://pah.cert.ucr.edu/agm/308/cmag.shtml #basel8bvspl an02b.

Figure 4 compares model -reconstructed visibility for 2002 and 2018. Note that these results
are calculated using the model ed relative humidity (RH), so they differ from the results that
use site-specific monthly average RH. Nonetheless, the resultsin Figure 4 are indicative of
the direction and magnitude of visibility changes in from 2002 to 2018. Although the largest
improvements are in California and the Pacific Northwest, there were improvements
throughout the WRAP region. The change in deciviews is more dramatic than the changein
PM s mass (Figure 3) because the visibility in deciviews is arelative metric, so small mass
changesin PM,s in good visibility areas can result in large rel ative improvements in
visibility.
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Delta ASO4
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Figure 1. Annual average aerosol sulfate (ASO4) concentration comparisons between
Basel8b and Plan02b. Top plot: difference between the two (Basel8b — Plan02b);
bottom left plot: Plan02b results; bottom right plot: Basel8b results.
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Delta ANO3
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Yearly average concentration

2.000 99

1.500

1.000

0.500

0.000

-0.500

-1.000

-1.500

-2.000 57
microgramsim{ij3 79

January 1,2002 0:00:00
Min= -1.292 at(19,58), Max= 0.123 at (32,53)

Plan02b WRAP 2018 Base B
Yearly average concentration Yearly average
4.000 94 4.000 94
3.500 3.500
3.000 3.000
2.500 2.500
2.000 2.000
1.500 1.500
1.000 1.000
0.500 0.500
0.000 32 0.000 32
micrograms/imi{3 79 micrograms/mi(3 79
January 1,2002 0:00:00 January 1,2002 0:00:00
Min=0.004 at(10,91), Max= 4.963 at (23,46) Min=0.003 at(10,91), Max= 3.958 at (23,46)

Figure 2. Annual average aer osol nitrate (ANO3) concentration comparisons between
Basel8b and Plan02b. Top plot: difference between the two (Basel8b — Plan02b);
bottom left plot: Plan02b results; bottom right plot: Basel8b results.
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Delta PM25

hasel18hb - plan02h
Yearly average concentration
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Figure 3. Annual average PM s concentration comparisons between Basel8b
and Plan02b. Top plot: difference between the two (Basel8b — Plan02b);
bottom left plot: Plan02b results; bottom right plot: Basel8b results.
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Delta DCV_Recon

Basel18b - Plan02h
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Figure 4. Annual average deciview comparisons between Basel8b and Plan02b.
Top plot: difference between thetwo (Basel8b — Plan02b); bottom left
plot: Plan02b results; bottom right plot: Basel8b results.
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Visibility Projections

The Regiona Haze Rule (RHR) goals include achieving natural visibility conditions at 156
Federally mandated Class | areas by 2064. In more specific terms, that RHR goal is defined
as (1) visibility improvement toward natural conditions for the 20% of daysthat have the
worst visibility (termed “20% worst,” or W20%, visibility days) and (2) no worsening in
visibility for the 20% of days that have the best visibility (“20% best,” or B20%, visibility
days). One component of the states' demonstration to EPA that they are making reasonable
progress toward this 2064 goal is the comparison of modeled visibility projections for the
first milestone year of 2018 with what istermed a uniform rate of progress (URP) goal. As
explained in detail below, the 2018 URP goal is obtained by constructing a“linear glide
path” (in deciviews) that has at one end the observed visibility conditions during the
mandated five-year (2000-2004) baseline period and at the other end natural visibility
conditions in 2064; the visibility value that occurs on the glide path at year 2018 isthe URP
goal.

Preliminary WRAP 2018 visibility projections have been made using the Plan02c and
Basel8b CMAQ 36-km modeling results, following EPA guidance that recommends
applying the modeling results in arelative sense to project future-year visibility conditions
(U.S. EPA, 2001, 20038, 2006). Projections are made using rel ative response factors (RRFs),
which are defined as the ratio of the future-year modeling resultsto the current-year
modeling results. The calculated RRFs are applied to the baseline observed visibility
conditions to project future-year observed visibility. These projections can then be used to
assess the effectiveness of the simulated emission control strategies that were included in the
future-year modeling. The major features of EPA’s recommended visibility projections are as
follows (U.S. EPA, 2003a,b, 2006):

e Monitoring data should be used to define current air quality.

e Monitored concentrations of PM 1o are divided into six major components; the first
five are assumed to be PM, 5 and the sixth is PM 25 1o.

SO, (sulfate)

NO; (particulate nitrate)

OC (organic carbon)

EC (elemental carbon)

OF (other fine particul ate or soil)
CM (coarse matter).

e Modesareused in arelative sense to devel op RRFs between future and current
predicted concentrations of each component.

o Component-specific RRFs are multiplied by current monitored values to estimate
future component concentrations.

e Estimates of future component concentrations are consolidated to provide an estimate
of future air quality.
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e Future estimated air quality is compared with the goal for regiona haze to see
whether the ssmulated control strategy would result in the goal being met.

e |tisacceptableto assume that all measured sulfateisin the form of ammonium
sulfate [(NH4).SO,4] and all particulate nitrate is in the form of ammonium nitrate
[NH4NO3].

To facilitate tracking the progress toward visibility goals, two important visibility parameters
arerequired for each Class | area:

e Basdline Conditions: “Baseline Conditions’ represent visibility for the B20% and
W20% days for the initial five-year baseline period of the regional haze program.
Baseline Conditions are cal culated using monitoring data collected during the 2000-
2004 five-year period and are the starting point in 2004 for the uniform rate of
progress (URP) glide path to Natural Conditionsin 2064 (U.S. EPA, 2003a).

e Natural Conditions: “Natural Conditions,” the RHR goal for 2064 for the Federally
mandated Class | areas, represent estimates of natural visibility conditions for the
B20% and W20% days at agiven Class | area

Basealine Conditions

Baseline Conditions for Class | areas are calculated using fine and coarse PM concentrations
measured at Interagency Monitoring of Protected Visual Environments (IMPROVE)
monitors (Mam et a., 2000). Each Class | areain the WRAP domain has an associated
IMPROVE PM monitor. The IMPROV E monitors do not measure visibility directly, but
instead measure speciated fine particulate (PM,5) and total PM 5 and PM 1o mass
concentrations from which visibility is ca culated using the IMPROVE aerosol extinction
equation, discussed later.

Visibility conditions are estimated starting with the IMPROVE 24-h average PM mass
measurements related to six PM components of light extinction:

o Sulfate [(NH4)2SO4]

e Paticulate nitrate [(NH4NO;]

e Organic matter [OMC]

e Light-absorbing carbon [LAC] or elemental carbon [EC]
e Sail

e Coarse matter [CM]

The IMPROVE monitors do not directly measure some of these species, so assumptions are
made as to how the IMPROV E measurements can be adjusted and combined to obtain these
six components. For example, sulfate and particul ate nitrate are assumed to be completely
neutralized by ammonium and only the fine mode (PM ) is speciated to obtain sulfate and
nitrate measurements (that is, any coarse-mode sulfate and nitrate in the real atmosphere may
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be present in the IMPROV E CM measurement). Concentrations for the above six
components of light extinction in the IMPROVE aerosol extinction equation are obtained
from the IMPROV E measured species using the formulas shown in Table 1.

Table 1. Definition of IMPROVE components from measured species.

g\gnﬁsg]\ﬁ Calculation of Component from IMPROVE M easured Species
Sulfate 1.375x(3x 9)
Nitrate 1.29 x NO3~
omMC 1.4x0C
LAC EC
Soil (2.2 X Al) + (249 x Si) + (163 x Ca) + (2.42 x Fe) + (1.94 x Ti)
CM MT - MF

where

e Sisdementa sulfur as determined from proton-induced x-ray emissions (PIXE)
analysis of the IMPROVE Module A. To estimate the mass of the sulfateion (SOy"),
Sismultiplied by 3 to account for the presence of oxygen. If Sis missing then the
sulfate (SO,4) measured by ion chromatography analysis of Module B is used to
replace (3 x S). For the IMPROVE aerosol extinction calculation, sulfate is assumed
to be completely neutralized by ammonium (1.375 x SO,).

NOs" is the particul ate nitrate measured by ion chromatography analysis of Module
B. For the IMPROVE aerosol extinction calculation, it is assumed to be completely
neutralized by ammonium (1.29 x NOs).

The IMPROVE organic carbon (OC) measurements are multiplied by 1.4 to obtain
organic matter (OMC), which adjusts the OC mass for other el ements assumed to be
associated with OC.

Elementd carbon (EC) is aso referred to as light-absorbing carbon (LAC).

Soil is determined as a sum of the masses of those elements (measured by PIXE)
predominantly associated with soil (Al, Si, Ca, Fe, K, and Ti), adjusted to account for
oxygen associated with the common oxide forms. Because K is aso a product of the
combustion of vegetation, it is represented in the formula by 0.6 x Fe and is not
shown explicitly.

e MT and MF aretotal PM 1o and PM, 5 mass, respectively.

Associated with each PM speciesis an extinction efficiency that converts concentrations (in
ug/m?) to light extinction (in inverse megameters, Mm™), as listed below. Sulfate and nitrate
are hygroscopic, so relative humidity (RH) adjustment factors, f(RH), are used to increase the
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particles extinction efficiency with increasing RH; this accounts for the particles’ taking on
water and having greater light scattering. Note that some organic matter (OMC) compounds
may also have hygroscopic properties, but the IMPROVE agrosol extinction equation
assumes OMC is nonhygroscopic.

Bsurae = 33X T(RH) x [sulfate]
Buirae = 3 X f(RH) x [nitrate]

Bou = 4x[OMC]
Bee = 10X[EC]
Bsol = 1x[soil]
Bow = 0.6x[CM]

The total light extinction (Bex) iS @assumed to be the sum of the light extinctions due to the six
PM species listed above plus Rayleigh (blue sky) background extinction (Bray), Whichis
assumed to be 10 Mm™. This isreflected in the IMPROVE extinction equation:

Bext = Pray * Dsuitae T Pnitrae + Pec TPomc + Psoil T Pem

The total light extinction (Bec) in Mm™ isrelated to visual range (VR) in kilometers using the
following rel ationship:

VR = 3912/ Pe

The RHR requires that visibility be expressed in terms of a haze index (HI) in units of
deciview (dv), whichis calculated as follows:

HI = 10 In(Bex/10)

The equations above, with measurements from the associated IMPROV E monitor, are used to
estimate the daily average visibility at each Class | areafor each IMPROVE monitored day.
For each year from the 2000-2004 baseline period, these daily average visibility values are
then ranked from highest to lowest. The “worst days’ visibility for each of the five yearsin
the baseline period is defined as the average visibility across the 20% worst-visibility days
(highest deciview values); similarly, the “best days” visibility is defined as the average
visibility across the 20% best-visibility days (lowest deciview values) for each year. The
Baseline Conditions for the best and worst days are defined as the five-year average of the
B20% visibility days and of the W20% visibility days, respectively, across the five-year
baseline period.

The set of equations given above for relating measured PM speciesto visibility (light
extinction) arereferred to as the “Old IMPROVE” equation. The IMPROVE Steering
Committee has developed a“New IMPROVE” equation that they believe better represents
the fit between measured PM species concentrations and visibility impairment. Although
conceptually similar to the Old IMPROVE equation, the New IMPROVE equation includes
updates to many of the parameters and the addition of extinctions due to NO, absorption and
sea salt. 2018 visibility projections and comparisons with the URP glide path goals were
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performed using both the New and Old IMPROV E equations. The reader is referred
elsewhere for details on the New IMPROVE extinction equation (e.g., EPA, 2006a,b).

Mapping Model Results to IMPROV E M easurements

As noted above, future-year visibility at Class| areasis projected by using modeling results
in arelative sense to scale current observed visibility for the B20% and W20% visibility
days. Thisscaling is done using RRFs, the ratios of future-year modeling resultsto current-
year results. Each of the six components of light extinction in the IMPROVE reconstructed
mass extinction equation is scaled separately. Because the modeled species do not exactly
match up with the IMPROVE measured PM species, assumptions must be made to map the
modeled PM species to the IMPROV E measured species for the purpose of projecting
visibility improvements. For example, in the model’ s chemistry (which explicitly simulates
ammonium), sulfate may or may not be fully neutralized; the IMPROV E extinction equation,
on the other hand, assumes that observed sulfate is fully neutralized by ammonium. For the
CMAQ v4.5 model (September 2005 release) used in the WRAP RMC modeling, the
mapping of modeled speciesto IMPROVE measured PM speciesislisted in Table 2.

Table 2. Mapping of CMAQ v4.5 modeled species concentrations
to IMPROVE measured components.

'C'\(")r':';g]\éft CMAQ V4.3 Species
Sulfate 1.375 x (ASOAJ + ASO4I)
Nitrate 1.29 x (ANO3J + ANO3I)
oMC AORGAJ + AORGAI + AORGPAJ+ AORGPAI + AORGBJ + AORGB|
LAC AECJ+ AEC
Sol A25)+ A25|
cM ACORS + ASEAS + ASOIL

Projecting Vis bility Changes Using Modeling Results

RRFs cal culated from modeling results can be used to project future-year visibility. For the
urrent modeling efforts, RRFs are the ratio of the 2018 modeling results to the 2002 modeling
results, and are specific to each Class | area and each PM species. RRFs are applied to the
Baseline Condition observed PM species levels to project future-year PM levels, which are
then used with the IMPROVE extinction equation listed above to assess visibility. The
following six steps are used to project future-year visibility for the B20% and W20%
visibility days (the discussion below is for W20% days but also applies to B20% days):

1. For each Class | area and each monitored day, daily visibility isranked using

IMPROVE dataand IMPROV E extinction equation for each year from the five-year
baseline period (2000-2004) to identify the W20% visibility days for each year.
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2. Useanair quality model to simulate a base-year period (ideally 2000-2004, but in
reality just 2002) and afuture year (e.g., 2018), then apply the resulting information
to develop Class-I-area-specific RRFs for each of the six components of light
extinction in the IMPROVE aerosol extinction equation.

3. Multiply the RRFs by the measured 24-h PM datafor each day from the W20% days
for each year from the five-year baseline period to obtain projected future-year (2018)
24-h PM concentrations for the W20% days.

4. Compute the future-year daily extinction using the IMPROVE aerosol extinction
equation and the projected PM concentrations for each of the W20% daysin the five-
year basdline from Step 3.

5. For each of the W20% days within each year of the five-year baseline, convert the
future-year daily extinction to units of deciview and average the daily deciview
values within each of the five years separately to obtain five years of average
deciview visibility for the W20% days.

6. Averagethefive years of average deciview visibility to obtain the future-year
visibility Haze Index estimate that is compared with the 2018 progress godl .

In calculating the RRFs, EPA draft guidance (U.S. EPA, 2001, 2006a) recommends sel ecting
modeled PM species concentrations “near” the monitor by taking a spatial average of PM
concentrations across a grid-cell-resol ution—dependent NX by NY array of cells centered on
the grid containing the monitor. For the WRAP 36-km CMAQ modeling, the model estimates
for just the grid cell containing the monitor are used (i.e.,, NX=NY=1).

For the preliminary 2018 visibility projections, results are presented only for “Method 1,”
which is the recommended approach in EPA’ s draft modeling guidance documents (U.S.
EPA, 2001, 2006a). In the Method 1 Average RRF Approach, an average RRF for the W20%
days from 2002 (Modeled Worst Days) is obtained for the Plan02c and the Basel8b CMAQ
simulations by averaging the PM concentration components across the Modeled Worst Days
and then cd culating the (future year):(base year) ratio of the average PM concentrations. For
example, if SO4;;is the measured sulfate concentrations at Class | areaj for thei=1,...,N
20% worst visibility days in 2002, then the RRF for sulfate on the W20% days would be
obtained as:

L3 504, (2018 Y 504, (2018)
RRF, (S04) = — =5

=1
N TN

;Zso% (2002) D" S04, (2002)
i=1 i=1

For each Class | area and each of the W20% days, the average RRF for each PM component
would be applied to concentrations for the W20% days from the 2000-2004 baseline period
to estimate future-year PM concentrations for each of the W20% days. Extinction and HI
would then be calcul ated to obtain the projected future-year visibility conditions using the
procedures given previously.

Glide Path to Natural Conditions
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The presumptive visibility target for 2018 isthe URP goal that is obtained by constructing a
linear glide path from the current Baseline Conditions to Natural Conditions in 2064 (both
expressed in deciviews). For instance, Figure 5 displays an example visibility glide path for
the Grand Canyon National Park (GRCA) Class | area. EPA’ s default Natural Conditions
value for the W20% days (U.S. EPA, 2003b), shown as the green line, isthe 2064 visibility
goal at GRCA of 6.95 dv. The blue diamonds at the left of the plot are the annual average
current conditions, based on IMPROV E observations for the W20% days as obtained from
the Visibility Information Exchange Web System (VIEWS) web site
(http://vista.cira.colostate.edu/views/). These annud average visibility values for the 20%
worst days allow an assessment of trends and the year-to-year variation in visibility. The
Baseline Conditions are the average of the W20% visibility from 2000-2004, which isthe
starting point for the glide path in 2004 (12.04 dv for GRCA). A linear URP from the
Baseline Conditions in 2004 to Natural Conditionsin 2064 (sloping pink line with triangles)
is assumed, and the value on the glide path at 2018 is the presumptive URP visibility target
that the modeled 2018 projections are compared against to judge progress. In this example,
the visibility progress goal in 2018 would be 10.85 dv. Meeting thiswould require a1.19 dv
reduction in visibility by 2018 to meet that milestone year’ s visibility progress target at the
Grand Canyon National Park.

Uniform Rate of Reasonable Progress Glide Path
Grand Canyon NP - 20% Worst Days
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Figure5. Example of URP glide path using IMPROVE data from the Grand Canyon
National Park for the W20% days and comparison with Basel8b visibility projections.
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Preliminary Visibility Projection Results

For al of the WRAP Class | areas, the RMC performed preliminary 2018 visibility
projections and compared them to the 2018 URP goal s using the Plan02c and Base18b
CMAQ modeling results and the Old and New IMPROVE equations. As an example, Figure
5 above compares the Basel8b visibility projections with the URP goal based on the glide
path for GRCA and the Old IMPROVE equation. To achieve the 2018 URP godl, the
modeled 2018 visibility projection would have to show a 1.19 dv (=12.04-10.85) reduction.
However, the modeled 2018 visibility projection shows only a0.33 dv (=12.04-11.71)
reduction by 2018, which indicates that the emission controls smulated in case Basel8b
would not achieve the modeled URP goal; the 2018 visibility projection achieves only 28%
of the goal (28% = 100 x 0.33/1.19). Figure 6 displays the 2018 visibility projectionsfor all
WRAP Class | areas, using both the Old and New IMPROV E equations, expressed as a
percentage of achieving the URP goal, with values of 100% or greater achieving the goal.
Using the procedures outlined above, none of the WRAP Class | areas are projected to
achieve their URP goals. There are various reasons for this, such as the presence of W20%
days that are dominated by emissions from sources that are not controllable, such as
wildfires, dust, and/or international transport. Additional analysis of these results and
aternative projection techniques are currently under study.
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Method 1 predictions for Colorado Plateau and Desert Southwest sites
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Figure 6. 2018 visibility projectionsat WRAP Class| areas expressed asa
per cent of achieving the 2018 URP goal using the Old and New IMPROVE
equation and the WRAP Basel8c CMAQ 36-km modeling results.
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PM Source Apportionment

Impairment of visibility in Class | areasis caused by a combination of local air pollutants and
regiona pollutants that are transported long distances. To develop effective visibility
improvement strategies, the WRAP member states and tribes need to know the relative
contributions of local and transported pollutants, and which emissions sources are significant
contributors to visibility impairment at a given Class | area.

A variety of modeling and data analysis methods can be used to perform source
apportionment of the PM observed at a given receptor site. Model sensitivity simulations
have been used in which a* base case” model simulation is performed and then a particular
sourceis* zeroed out” of the emissions. The importance of that source is assessed by
evaluating the change in pollutants at the receptor site, calculated as pollutant concentration
in the sensitivity case minus that in the base case. This approach is known as a“brute force”
sensitivity because a separate model run isrequired for each sensitivity.

An dternative approach isto implement a mass-tracking a gorithm in the air quality model to
explicitly track for a given emissions source the chemical transformations, transport, and
removal of the PM that was formed from that source. Mass tracking methods have been
implemented in both the CMAQ and CAMX air quality models. Initial work completed by the
RMC during 2004 used the CMAQ Tagged Species Source Apportionment (TSSA) method.
Unfortunately, there were problems with mass conservation in the version of CMAQ used in
that study, and these affected the TSSA results. A similar algorithm has been implemented in
CAMX, the PM Source Apportionment Technology (PSAT). Comparisons of TSSA and
PSAT showed that the results were qualitatively similar, that is, the relative ranking of the
most significant source contributors were similar for the two methods. However, the total
mass contributions differed. With separate funding from EPA, UCR has implemented a
version of TSSA in the new CMAQ release (v4.5) that corrects the mass conservation error,
but given the uncertainty of the availability of this update, the CAMX/PSAT source
apportionment method was used for the WRAP modeling anaysis.

The main objective of applying CAMx/PSAT isto evaluate the regional haze air quality for
typical 2002 (Plan02c) and future-year 2018 (Basel8b) conditions. These results are used

e to assessthe contributions of different geographic source regions (e.g., states) and
source categories to current (2002) and future (2018) visibility impairment at Class |
areas, to obtain improved understanding of (1) the causes of the impairment and (2)
which states are included in the area of influence (AQI) of agiven Class| area; and

¢ toidentify the source regions and emissions categories that, if controlled, would
produce the greatest visibility improvements at a Class | area.

CAMXx/PSAT

The PM Source Apportionment Technology performs source apportionment based on user-
defined source groups. A source group is the combination of a geographic source region and
an emissions source category. Examples of source regions include states, nonattainment
areas, and counties. Examples of source categories include mobile sources, biogenic sources,
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and elevated point sources; PSAT can even focus on individual sources. The user defines a
geographic source region map to specify the source regions of interest. He or she then inputs
each source category as separate, gridded low-level emissions and/or el evated-point-source
emissions. The modd then determines each source group by overlaying the source categories
on the source region map. For further information, please refer to the white paper on the
features and capabilities of PSAT

(http://pah.cert.ucr.edu/agm/308/reportsPSAT White Paper 111405 fina draftl.pdf), with
additional details availablein the CAMx user’s guide (ENVIRON, 2005;
http://www.camx.com).

PM source apportionment modeling was performed for aerosol sulfate (SO,) and aerosol
nitrate (NOs) and their related species (e.g., SO,, NO, NO,, HNOs, NH3, and NH,). The
PSAT smulations include 9 tracers, 18 source regions, and 6 source groups. The
computational cost for each of these species differs because additional tracers must be used to
track chemical conversions of precursors to the secondary PM species SO4, NOs, NH,4, and
secondary organic aerosols (SOA). Table 3 summarizes the computer run time required for
each species. The practical implication of thistable for WRAP isthat it is much more
expensive to perform PSAT simulations for NOz and especially for SOA than it isto perform
simulations for other species.

Table 3. Benchmarksfor PSAT computational costs for each PM species.
Run timeisfor one day (01/02/2002) on the WRAP 36-km domain.

Species No. of Species RAM Disk Storage | Run Timewith
Tracers Memory per Day 1CPU

SO, 2 1.6 GB 1.1GB 4.7 hiday
NO3 7 1.7GB 26GB 13.2 h/day
SO, and NO3 9 19GB 3.3GB 16.8 h/day
combined

SOA 14 6.8 GB Not tested Not tested
Primary PM 6 1.5GB 3.0GB 10.8 h/day
species

Two annual 36-km CAMX/PSAT model simulations were performed: one with the Plan02c
typical-year baseline case and the other with the Basel8b future-year case. It is expected that
the states and tribes will use these results to assess the sources that contribute to visibility
impairment at each Class | Area, and to guide the choice of emission control strategies. The
RMC web site includes afull set of source apportionment spatia plots and receptor bar plots
for both Plan02b and Basel8b. These graphical displays of the PSAT results, aswell as
additional analyses of these results are available on the TSS under

http://vista.cira.col ostate.edu/tss/T ool S/Resul tsSA .aspx
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CAMx/PSAT 2002 and 2018 Setup

PSAT source apportionment simul ations for 2002 and 2018 were performed using CAMx
v4.30. Table 4 lists overall specifications for the 2002 PSAT simulations. The domain setup
was identical to the standard WRAP CMAQ modeling domain. The CAMX/PSAT run-time
options are shown in Table 5. The CAMx/PSAT computational cost for one simulation day
with source tracking for sulfate (SO,4) and nitrate (NOs) is approximately 14.5 CPU hours
with an AMD Opteron CPU. The source regions used in the PSAT simulations are shown in
Figure 7 and Table 4. The six emissions source groups are described in Table 6. The
development of these emissions data are described in more detail below.

The annual PSAT run was divided into four seasons for modeling. Theinitial conditionsfor
the first season (January 1 to March 31, 2002) came from a CENRAP annual simulation. For
the other three seasons, we allowed 15 model spin-up days prior to the beginning of each
season. Based on the chosen set of source regions and groups, with nine tracers, and with a
minimum requirement of 87,000 point sources and a horizontal domain of 148 by 112 grid
cellswith 19 vertica layers, the run-time memory requirement is 1.9 GB. Total disk storage
per day is approximately 3.3 GB. Although the RMC’ s computation nodes are equipped with
dual Opteron CPUswith 2 GB of RAM and 1 GB of swap space, the high run-time memory
requirements prevented running PSAT simulations using the OpenMP shared memory

multi processing capability implemented in CAMX.

Table4. WRAP 2002 CAMX/PSAT specifications.

WRAP PSAT Specs Description
Model CAMx v4.30
OS/compiler Linux, pgfo0 v.6.0-5
CPU type AMD Opteron with 2 GB of RAM
Source region 18 sourceregions; see Figure 4.1 and Table 4.4

Emissions source groups
Initial conditions

Plan02b, 6 source groups; see Table 4.5
From CENRAP (camx.v4.30.cenrap36.0mp.2001365.inst.2)
3-h BC from GEOS-Chem v2

Boundary conditions

Table5. WRAP CAMX/PSAT run-time options.

WRAP PSAT specs

Description

Advection solver

PPM

Chemistry parameters

CAMx4.3.chemparam.4_CF

Chemistry solver

CMC

Plume-in-grid

Not used
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WRAP PSAT specs Description
Probing tool PSAT
Dry/wet deposition TRUE (turned on)
Staggered winds TRUE (turned on)

Table 6. WRAP CAMX/PSAT sour ce regions cross-r eference table.

Source Sour ce Region Sour ce Sour ce Region
Region ID Description® Region ID Description*

1 Arizona(AZ2) 10 South Dakota (SD)

2 Cdifornia(CA) 11 Utah (UT)

3 Colorado (CO) 12 Washington (WA)

4 Idaho (ID) 13 Wyoming (WY)

5 Montana (MT) 14 Pacific off-shore & Seaof Cortez
(OF)

6 Nevada (NV) 15 CENRAP states (CE)

7 New Mexico (NM) 16 Eastern U.S., Gulf of Mexico, &
Atlantic Ocean (EA)

8 North Dakota (ND) 17 Mexico (MX)

9 Oregon (OR) 18 Canada (CN)

The abbreviations in parentheses are used to identify source regionsin PSAT receptor bar plots.
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Figure 7. WRAP CAMX/PSAT sourceregion map. Table 6 definesthe sourceregion IDs.
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Table7. WRAP CAMX/PSAT emissions sour ce gr oups.

Emissions
Source L ow-level Sources Elevated Sources
Groups
1 Low-level point sources (including stationary off- Elevated point sources (including
shore) stationary off-shore)
2 Anthropogenic wildfires (WRAP only) Anthropogenic wild fires (WRAP only)
Total mobile (on-road, off-road, including planes,
trains, shipsin/near port, off-shore shipping)
4 Natural emissions (natura fire, WRAP only, Natural emissions (natural fire, WRAP
biogenics) only, biogenics)
5 Non-WRAP wildfires (elevated fire sources in other | Non-WRAP wild fires (elevated fire
RPOs) sources in other RPOs)
6 Everything el se (area sources, al dust, fugitive
ammonia, non-elevated fire sources in other RPOs)
PSAT Results

The source apportionment a gorithms implemented in CAMXx generate output filesin the
same format as the standard model ed species concentrations files. Thistypically consists of a
two-dimensional, gridded dataset of hourly-average surface concentrations for each source
group tracer that gives the contribution of the tracer to all the surface grid cells in the model
domain for each hour of the ssmulation. Three-dimensional instantaneous concentrations are
a so output for the last two hours of the simulation, which are used to restart the model.
Although there are options to output hourly 3-D average tracer concentrations, the model is
usually configures to output only the model’ s surface layer concentrations because of the vast
disk storage space needed for the 3-D file output for al the source group contributions.

The source apportionment model results are typically presented in two ways :

o Spatial plots showing the area of influence of a source group’s PM species
contributions throughout the model domain, either at a given hourly-average point in
time or averaged over sometime interval (e.g., monthly average).

e Receptor bar plots showing the rank order of source groupings that contribute to PM
Species at any given receptor site. These plots also can be at a particular point in time
or averaged over selected time intervals—for example, the average source
contributions for the 20% worst visibility days.

If the 3-D tracer output files are saved, it is a so possible to prepare animations of PM species
plumes from each of the source groups. However, these plots are less useful than the others
for quantitative analysis, are expensive to produce, and require saving 3-D hourly output,
which is disk-space intensive. The primary products of the WRAP PSAT modeling were
receptor bar plots showing the emission source groups that contribute the most to the model
grid cells containing each IMPROVE monitoring site and other receptor sitesidentified by
WRAP.
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Model Sensitivity Simulations

A variety of sensitivity simulations were conducted by the RMC as part of their modeling
efforts to support the WRAP in addressing the Regiona Haze Rule requirements. These
sensitivity simulations are described below.

2002 Clean Case

There are many natural sources of ambient PM s, both direct emissions of primary PM s
(such as windblown dust) and emissions of gaseous species that undergo photochemical
transformation or condensation to form secondary PM,s. Natural sources of PM 5 are of
concern because they represent sources that cannot be controlled. Estimates of natural haze
levels have been developed by EPA for visibility planning purposes and are described in
Guidance for Estimating Natural Visibility Conditions Under the Regional Haze Rule (U.S.
EPA, 20033). These are the natural haze levels to be used in glide path calculations, such as
those we performed as part of the visibility projections for 2018. However, the natura haze
levels developed by EPA for glide path cal culations were based on ambient data analysis, not
on visibility modeling. This question thus arises: Would modeled levels of natural haze be
consistent with the values estimated by EPA for visibility planning? If the natura haze levels
calculated by the model were substantially higher than the levels used for planning purposes,
this would make it more difficult for modeling studies to demonstrate progress in attaining
visibility goals, because the model would predict haze levels that exceeded EPA’ s natural
haze levels even if all anthropogenic sources of PM, 5 were removed from the modeling. The
RMC explored this issue by conducting a CMAQ sensitivity “clean conditions” simulation

There are many uncertainties and unknowns regarding natural emissions. There have been
only limited studies of natural emissions conditions. It is known that there are very large
uncertaintiesin the categories of natural emissions included in the WRAP emissions
inventories, and that some categories of natural emissions are not included at all. Also, itis
difficult to know what truly natural emissions would have been like in the absence of human
modifications of the environment. For example, wildfire emissions are alarge source of
natural emissions in our modeling, but how much larger might that source be in the absence
of fire suppression efforts? For all of these reasons, it was decided to describe this sensitivity
simulation as a“clean conditions’ scenario rather than a“natural conditions’ scenario. In this
simulation, all anthropogenic emissions were removed from the inventory and only those
emissions that were defined as biogenic in the 2002 base case (Base02) were included. Thus,
this model simulation does not represent true natural conditions. It indicates instead the
lowest haze levels that could be achieved in the model if all anthropogenic emissions were
zeroed out.

Emission Inventories

The emissions for the clean 2002 sensitivity case were derived from case Base02a. Because it
was a sensitivity analysisto test the impacts of natural emissions sourceson visibility, itis
referred to it as scenario Base02nt, where “nt” refers to natural. The following emissions
categories in Base02nt were included:

e Biogenics: Generated in case Base02a by BEIS3.12 using SMOKE.
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o WRAP Ammonia: The Base02a ammoniaemissions for the WRAP region were
developed with a GIS by ENVIRON. The five emissions category modeled included
three anthropogenic sources (domestic animals, livestock, and fertilizer application)
and two natural sources (soils and wildlife). Only the two natural sourcesin scenario
Base02nt were used.

¢ CENRAP and MRPO Ammonia: To create ammoniainventory filesfor only natural
sources, we used alist of SCCs representing natural sources to extract the emissions
records of these sources from the monthly inventory files that were used in Base02a
it was found that there were no natural ammonia sources in the MRPO monthly
inventory files.

e Natural Area Sources. The Base02a area-source inventory filesincluded natural
sources, such aswildfires and wild animals. These records were extracted from the
stationary-area-source inventories. Note that the WRAP area-source files did not
include any natural sources.

e Natural Fires: Of thefive fire categories modeled in Base02a (wildfires, wildland
fire use, non-Federa rangeland prescribed fires, prescribed fires [which were split
into natural and anthropogenic prescribed for this purpose of this sensitivity], and
agricultural fires), only the categories that represent natura fires (wildfires, wildland
fire use, and natura prescribed fires) were included.

¢ Windblown Dust: We used the windblown dust inventory that ENVIRON and the
RMC developed for usein case Base02a. Additional details on this dust inventory are
available at http://www.cert.ucr.edu/agm/308/wb_dust2002/wb_dust_ii_36k.shtml.

The biogenic and windblown dust emissions from the Base02a SM OKE outputs that are
stored at the RMC were used directly. For the fire (including both point and areafires),
natural area, and ammonia emissions, these data were reprocessed specifically for scenario
Base02nt using the same ancillary data (temporal, chemical, and spatia allocation data) used
in case Base02a. QA plots and documentation for scenario Base02nt are posted on the RMC
web site at http://pah.cert.ucr.edu/agm/308/ga_Base02nt36.shtml.

Modeling Results

Figure 8 shows the model-reconstructed light extinction in the clean emissions model
simulation. Because the natural fire emissionsin the WRAP states were a major component
of the clean emissions, the largest visibility impairment is in the regions with natural fire
emissions. Contributionsto light extinction from natural sources were small in regions
without large fire emissions, as evidenced in the eastern U.S., where the extinction was only
dightly larger (about 2 Mm™) than perfectly clean Rayleigh conditions of 10 Mm™.

Although there are large uncertainties in the natural emissions, and it is known that there are
missing types of natural emissions, the components of the natural inventory used in this
sensitivity simulation did contribute to relatively large visibility impairment in regions where
there were large wil dfires. Extinction coefficients as large as 90 Mm™ were simulated in the
southern Oregon and northern Californiaregions; this was most likely aresult of the large
Biscuit firein Oregon, plus contributions from smaller fires and other natural emissions.

Appendix E Page 30



These vishility impairment levels exceed the natural visibility levels specified in the EPA
regiona haze natural visibility guidance document. It will thus be more difficult for the
modeling to demonstrate attainment of progress goals in areas of the country subject to
wildfires because of their large contribution to visibility impairment that is not controllable.
In other regions of the country for which the inventories lacked large natural fire emissions,
the modeled clean visibility was only dightly greater than clean Rayleigh conditions. Note
the model results may be overly optimistic in these regions because we lack a compl ete,
accurate natural emissionsinventory.

EXT Recon

Matural Emissions

Yearly average aerovis

30.000012
27.500
23.000

22.500

20.000

17.500

15.000

12.500

10.000 1
1/m-1

January 5,2002 1:00:00
Min= 10.460 at (148,3), Max= 90.287 at (16,75)

Figure 8. Annual aver age model-reconstructed “ clean conditions’ visibility
as extinction coefficient.

Theseresults are al very tentative because of the large uncertainties in natural emissions.
Considerable effort would be needed to more fully investigate natural conditionsin future
modeling studies. It will always be difficult to determine and quantify “ clean conditions’
based on observations because of the pervasive influence of anthropogenic emissions.

Also as part of this sensitivity analysis, the contributors to organic carbon aerosols (OC) for
the clean conditions scenario wer4e evauated. The CMAQ model represents explicitly three
classes of organic carbon aerosols:

e AORGPA: Primary anthropogenic OC resulting from direct organic mass emissions,
such as primary organic aerosol (POA).

e AORGA: Secondary anthropogenic OC resulting from aromatic VOCs, such as
xylene, toluene, and cresols.
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e AORGB: Secondary biogenic OC resulting from biogenic VOCs, such as terpenes.

Because it was not cost effective to carry out CAMx/PSAT simulations with OC, the explicit
OC resultsfor the clean conditions case were analyzed, and then compared those results to
the Base02b case in an attempt to infer the relative contributions of biogenic and
anthropogenic VOCs to OC. These results are difficult to interpret for at least two reasons:

¢ Because of the smplified approach used by CMAQ and the Carbon Bond M echanism
version 4 (CB4) to represent these species, it is not possible to accurately classify all
emissionsinto the CMAQ model as either biogenic or anthropogenic based ssimply on
the species name. Thus, some biogenic OC might be included with AORGA, and
some anthropogenic OC might be included in AORB.

o Some fire emissions are classified as anthropogenic, but these emissions might
include species such as terpenes that are typically considered biogenic. Using the
analysis approach in which all terpenes are assumed biogenic then incorrectly causes
some anthropogenic emissions to be labeled biogeni c when we use the ssmplified
approach of analyzing OC in terms of AORGPA, AORGA and AORGB.

In spite of these difficulties, however, the results should classify the majority of the emissions
correctly as either biogenic or anthropogenic.

For each of the above three components of OC, plots of the annual average massin the
Base02b case were prepared, and then the controllable mass was estimated as the difference
between the Base02b case the Base02nt clean emissions scenario. Figure 9 shows the annual
average mass of OC contributed from AORGPA in case Base02b (top) and the portion of that
mass attributed to controllable emissions (bottom). Comparing these two plots indicates that
in the western U.S. there is considerable AORGPA massthat is not controllable. It islikely
that much of this massisfrom fires, since uncontrollable AORGPA massis present at the site
of large firesin southern Oregon and north of Tucson, AZ.

Figure 10 shows the annual average mass of secondary OC contributed from AORGA in the
Base02b case (top) and the portion of that mass attributed to controllable emissions (bottom).
These plotsindicate that virtually al of the AORGA massis controllable, since the bottom
plot isamost identical to the top plot.

Figure 11 shows the annual average mass of OC contributed from AORGPA in the Base02b
case (top) and the portion of that mass attributed to controllable emissions (bottom). These
plots indicate that although most of the AORGB massis not controllable, a significant
amount of massis controllable. It islikely that the controllable AORGB mass results from
VOC oxidation chemistry and the larger amount of biogenic mass that is oxidized and
subsequently condenses to form OC in the Base02b case. These results indicate that
controlling O5 precursor emissions s effective at reducing a small but significant fraction of
the biogenic OC.

Appendix E Page 32



AORGPA

Base02h
Yearly average concentration

2000112

1.750

1.200

1.250

1.000

0.730

0.500

0.250

0.000 1
micrograms/mf™3 148

January 1,2002 0:00:00
Min= 0.023 at{148.18), Max= 9.922 at (18.75)

Delta AORGPA

Base02h - Matural_Emis
Yearly average concentration

2.000112

1.750

1.500

1.250

1.000

0.730

0.500

0.250

0.000 1
micrograms/mf™3

Hour: 00
kin= -1.903 at (42,43). Max= 9.161 at (127.82)

Figure 9. Annual average modeled primary anthropogenic OC (AORGPA) in Base02b
(top) and the portion that is*“ controllable’ primary anthropogenic OC (bottom).
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Figure 10. Annual average modeled secondary anthropogenic OC (AORGA) in Base02b
(top) and the portion that is” controllable” secondary anthropogenic OC (bottom).
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Figure 11. Annual average modeled primary biogenic OC (AORGB) in Base02b (top)
and the portion that is“ controllable’ primary biogenic OC (bottom).
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It might be difficult for the WRAP states and tribes to use these results quantitatively in
developing emissions control strategiesfor visibility SIPs and TIPs. However, the results do
provide some insight into the relative contributions of biogenic and anthropogenic OC as
well as the amount of each that is controllable in the model simulations.

Finaly, it is noted that there are uncertainties in the modeled emissions of anthropogenic
VOCs, and larger uncertainties in the model ed emissions of biogenic VOCs. It is not possible
to evaluate the model performance individually for biogenic and anthropogenic OC because
the OC measurements do not distinguish between those two forms. Instead, only comparisons
of total modeled OC to total measured OC can be made. Therefore, even when the model
achieves good performance for total OC, it is possible that the model may be overpredicting
one component of total OC and underpredicting the other. The inability to evaluate model
performance for each component of OC increases the uncertainty of the results described
here and illustrated in Figures 9 through 11, so caution should be used when drawing
conclusions about the sources of OC based on these results.
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WEIGHTED EMISSIONS POTENTIAL ANALYSIS
Introduction

The Weighted Emissions Potential analysis (WEP) was developed as a screening tool for
states to decide which source regions have the potential to contribute to haze formation at
specific Class | areas, based on both the 2002 and 2018 emissions inventories. This method
does not produce highly accurate results because, unlike the air quality model and associated
PSAT analysis, it does not account for chemistry and removal processes. Instead, it relies on
an integration of gridded emissions data, back trajectory residence time data, a one-over-
distance factor to approximate deposition, and a normalization of the final results. Residence
time over an area is indicative of genera flow patterns, but does not necessarily imply the
area contributed significantly to haze at a given receptor. Therefore, users are cautioned to
view the WEP as one piece of alarger, more comprehensive weight of evidence analysis.

Emissions Data | nputs

The emissions data used were the annual, 36km grid SMOKE-processed, model-ready
emissions inventories provided by the WRAP Regional Modeling Center (RMC). The
analysis was performed for nine (9) pollutants (maps were generated for all but the last
three):

Sulfur oxides

Nitrogen oxides

Organic carbon
Elementa carbon

Fine particul ate matter
Coarse particul ate matter
Ammonia

Volatile organic carbon
Carbon monoxide.

The following source categories for each pollutant were identified and preserved through the
anaysis:

Biogenic
Natural fire
Point

Area

WRAP oil and gas
Off-shore
On-road mobile
Off-road mobile
Road dust
Fugitive dust
Windblown dust
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e Anthropogenic fires
Residence Time I nputs

The back trajectory residence times were provided by the WRAP Causes of Haze Assessment
(COHA). The COHA project used NOAA’s HYSPLIT model to generate eight (8) back
trajectories daily for each WRAP Class | area for the entire five-year baseline period (2000-
04). The magor model parameters sdected for this analysis are presented in Table 1. From
these individual tragjectories, residence time fields were generated for one-degree latitude by
one-degree longitude grid cells. Residence time anaysis computes the amount of time (e.g.,
number of hours) or percent of time an air parcel isin a horizontal grid cell. Plotted on a
map, residence time is shown as percent of total hours in each grid cell across the domain,
thus alowing an interpretation of genera air flow patterns for a given Class | area. The
residence time fields for the 20% worst and best IMPROV E-monitored extinction days were
selected for the WEP analysis to highlight the potential emissions sources during those
specific periods.

Table1

Back Trajectory Model Parameters Selected for WEP Analysis
Model Parameter Value
Trajectory duration 192 hours (8 days) backward in time
Top of model domain 14,000 meters
Vertical motion option used model data
Receptor height 500 meters
Meteorological Field EDAS and FNL (location dependent)

Integration of Emissions and Residence Time Data

The WEP analysis consisted of weighting the annual gridded emissions (by pollutant and
source category) by the worst and best extinction days residence times for the five-year
baseline period. To account for deposition along the trgectories, the result was further
weighted by a one-over-distance factor, measured as the distance in km between the centroid
of each emissions grid cell and the centroid of the grid cell containing the Class | area
monitoring site under investigation. (The “home” grid cell of the monitoring site was
weighted by one fourth of the 36km grid cell distance, or one-over-9km, to avoid a large
response in that grid cell.) The resulting weighted emissions field was normalized by the
highest grid cell to ease interpretation.

An example series of maps illustrating the WEP analysis is presented in Figure 1. This
exampl e shows the annud emissions for NOx across the domain, the specific residence time
pattern for the 20% worst monitored days a a Class | area, and the resulting weighted
emissions map. Both the 2002 and 2018 cases are presented. Interpretation of the results
should focus on which grid cells (or larger regions) have significant potential to affect the
Class| area, and on changes between 2002 and 2018.
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An example of associated bar charts showing the estimated contribution by source category
and region is presented in Figure 2. It isimportant to note that these charts show normalized
values with no direct connection to origina emissions vaues. Interpretation of the results
should focus on the relative contributions by each source category and region, and the
changes between 2002 and 2018.

Caveats

The WEP is not arigorous, stand-alone analysis, but a simple, straightforward use of existing
data. As such, there are several caveats to keep in mind when using WEP results as part of a
comprehensive weight of evidence anaysis:

e Thisanaysisdoes not take into account any emissions chemistry.

e While actual emissions may vary considerably throughout the year, this analysis
pairs up annual emissions data with 20% worst/best extinction days residence
times — thisis likely most problematic for carbon and dust emissions, which can
be highly episodic.

e Coarse particle and some fine particle dust emissions tend not to be transported
long distances due to their large mass.

e The WEP results are unitless numbers, normalized to the largest-vaued grid cell.
Effective use of these results requires an understanding of actual emissions values
and their relative contribution to haze at a given Class | area.
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Figure 1. Example series of maps for WEP analysis at Bridger Wilderness, WY. From left to right: single-year annual emissions density map;

five-year residence time map; emissions weighted by residence time, by one-over-distance, and normalized to the highest grid cell. Top row
presents 2002 results, bottom row presents 2018 results.
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Sources and Areas of Potential Nitrogen Oxide Emissions Influence
2018 Projections for Bridger Wilderness, WY
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Figure 2. Example source category bar charts based on WEP anaysis at Bridger Wilderness, WY. Top chart presents 2002 results, bottom chart
presents 2018 results.
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Source Attribution data

The WRAP and member states relied upon gridded three dimensional photochemical Eulerian models to track emissions from sourcesto Class |
areas. The model Comprehensive Air Quality Model with Extensions (CAMXx) - PSAT (PM Source Apportionment Technology) was used for
mass-tracking algorithms to explicitly track for a given emissions source, the chemical transformations, transport and removal of the particulate
that was formed from that source. Additional information on this model is available in the preceding modeling discussion.

Idaho used the WRAP CAMx PSAT information to determine Idaho’ s contribution to Class | areas in and outside of Idaho. As part of the
analysis, each state’ s percent contribution was calculated for both the base year of 2002 and 2018. In addition the percentage change in
contribution from 2002 to 2018 was also calculated to identify reasonable progress. The following tables used the plan 02 C base year emission
inventory and the 2018 base case 18b which was an earlier version of the 2018 emission inventory.

Craters of the Moon NM

Sulfate
Nat.
Fires & Anthro. Outside Percent
site Year modelrun param N SReg Bio. Fires Mobile Area Point Domain Total Contribution
CRMO1 2002 | plan02c36k | PS4 23 | AZ 0 0 0 0 0.001 0.001 0.19%
CRMO1 2002 | plan02c36k | PS4 23 | CA 0.001 0 0.001 0.001 0.003 0.006 1.11%
CRMO1 2002 | plan02c36k | PS4 23 | CAN 0 0 0.001 0.008 0.031 0.04 7.41%
CRMO1 2002 | plan02c36k | PS4 23 | CEN 0 0 0 0 0.002 0.002 0.37%
CRMO1 2002 | plan02c36k | PS4 23 | CO 0 0 0 0 0.001 0.001 0.19%
CRMO1 2002 | plan02c36k | PS4 23 | EUS 0 0 0 0 0.001 0.001 0.19%
CRMO1 2002 | plan02c36k | PS4 23 | ID 0.012 0.003 0.014 0.009 0.05 0.088 16.30%
CRMO1 2002 | plan02c36k | PS4 23 | MEX 0 0 0 0 0.001 0.001 0.19%
CRMO1 2002 | plan02c36k | PS4 23 | MT 0 0 0.001 0.001 0.003 0.005 0.93%
CRMO1 2002 | plan02c36k | PS4 23 | ND 0 0 0 0 0.006 0.006 1.11%
CRMO1 2002 | plan02c36k | PS4 23 | NM 0 0 0 0 0.001 0.001 0.19%
CRMO1 2002 | plan02c36k | PS4 23 | NV 0 0 0.001 0.001 0.007 0.009 1.67%
CRMO1 2002 | plan02c36k | PS4 23 | OR 0.011 0.001 0.004 0.003 0.011 0.03 5.56%
CRMO1 2002 | plan02c36k | PS4 23 | PO 0 0 0.001 0.011 0.001 0.013 2.41%
CRMO1 2002 | plan02c36k | PS4 23 | SD 0 0 0 0 0 0 0.00%
CRMO1 2002 | plan02c36k | PS4 23 | UT 0 0 0.004 0.001 0.013 0.018 3.33%
CRMO1 2002 | plan02c36k | PS4 23 | WA 0.001 0 0.005 0.002 0.014 0.022 4.07%
CRMO1 2002 | plan02c36k | PS4 23 | WY 0 0 0.001 0.002 0.011 0.014 2.59%
CRMO1 2002 | plan02c36k | PS4 23 | OD 0.282 0.282 52.22%
Total 0.025 0.004 0.033 0.039 0.157 0.282 0.540 100.00%
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Nat.

Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
CRMO1 2018 | base18b36k | PS4 23 | AZ 0 0 0 0 0.001 0.001 0.18%
CRMO1 2018 | base18b36k | PS4 23 | CA 0.001 0 0 0.001 0.003 0.005 0.91%
CRMO1 2018 | basel18b36k | PS4 23 | CAN 0 0 0.001 0.008 0.031 0.04 7.30%
CRMO1 2018 | base18b36k | PS4 23 | CEN 0 0 0 0 0.002 0.002 0.36%
CRMO1 2018 | base18b36k | PS4 23 | CO 0 0 0 0 0 0 0.00%
CRMO1 2018 | base18b36k | PS4 23 | EUS 0 0 0 0 0 0 0.00%
CRMO1 2018 | base18b36k | PS4 23 | ID 0.012 0.001 0.004 0.01 0.074 0.101 18.43%
CRMO1 2018 | base18b36k | PS4 23 | MEX 0 0 0 0 0.001 0.001 0.18%
CRMO1 2018 | base18b36k | PS4 23 | MT 0 0 0 0.001 0.004 0.005 0.91%
CRMO1 2018 | base18b36k | PS4 23 | ND 0 0 0 0 0.006 0.006 1.09%
CRMO1 2018 | base18b36k | PS4 23 | NM 0 0 0 0 0.001 0.001 0.18%
CRMO1 2018 | base18b36k | PS4 23 | NV 0 0 0 0.001 0.009 0.01 1.82%
CRMO1 2018 | base18b36k | PS4 23 | OR 0.011 0.001 0.001 0.002 0.013 0.028 5.11%
CRMO1 2018 | base18b36k | PS4 23 | PO 0 0 0.001 0.011 0.001 0.013 2.37%
CRMO1 2018 | basel18b36k | PS4 23 | SD 0 0 0 0 0 0 0.00%
CRMO1 2018 | base18b36k | PS4 23 | UT 0 0 0.001 0.001 0.015 0.017 3.10%
CRMO1 2018 | base18b36k | PS4 23 | WA 0.001 0 0.001 0.003 0.012 0.017 3.10%
CRMO1 2018 | basel18b36k | PS4 23 | WY 0 0 0 0.003 0.016 0.019 3.47%
CRMO1 2018 | base18b36k | PS4 23 | OD 0.282 0.282 51.46%
Total 0.025 0.002 0.009 0.041 0.189 0.282 0.548 100.00%
Percent by
Source Type 4.56% | 0.36% 1.64% 7.48% | 34.49% | 51.46% | 100.00%
Idaho
Percent
Total
Contribution 2.19% | 0.18% 0.73% 1.82% | 13.50% 0.00% | 18.43%
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Nitrate

Ei?gs & Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain Total Contribution
CRMO1 2002 | plan02c36k | PN3 23 | AZ 0 0 0.001 0 0 0.001 0.10%
CRMO1 2002 | plan02c36k | PN3 23 | CA 0.001 0 0.011 0.002 0.001 0.015 1.45%
CRMO1 2002 | plan02c36k | PN3 23 | CAN 0.002 0 0.016 0.008 0.008 0.034 3.28%
CRMO1 2002 | plan02c36k | PN3 23 | CEN 0 0 0.003 0 0.001 0.004 0.39%
CRMO1 2002 | plan02c36k | PN3 23 | CO 0 0 0.001 0 0.001 0.002 0.19%
CRMO1 2002 | plan02c36k | PN3 23 | EUS 0 0 0 0 0 0 0.00%
CRMO1 2002 | plan02c36k | PN3 23 | ID 0.043 0.007 0.229 0.091 0.044 0.414 39.92%
CRMO1 2002 | plan02c36k | PN3 23 | MEX 0 0 0 0 0 0 0.00%
CRMO1 2002 | plan02c36k | PN3 23 | MT 0.003 0.001 0.016 0.001 0.007 0.028 2.70%
CRMO1 2002 | plan02c36k | PN3 23 | ND 0.001 0 0.001 0 0.002 0.004 0.39%
CRMO1 2002 | plan02c36k | PN3 23 | NM 0 0 0 0 0.001 0.001 0.10%
CRMO1 2002 | plan02c36k | PN3 23 | NV 0.002 0 0.012 0 0.009 0.023 2.22%
CRMO1 2002 | plan02c36k | PN3 23 | OR 0.003 0.003 0.028 0.002 0.007 0.043 4.15%
CRMO1 2002 | plan02c36k | PN3 23 | PO 0 0 0.002 0.006 0 0.008 0.77%
CRMO1 2002 | plan02c36k | PN3 23 | SD 0 0 0.001 0 0 0.001 0.10%
CRMO1 2002 | plan02c36k | PN3 23 | UT 0.005 0 0.12 0.006 0.046 0.177 17.07%
CRMO1 2002 | plan02c36k | PN3 23 | WA 0.003 0.001 0.039 0.003 0.005 0.051 4.92%
CRMO1 2002 | plan02c36k | PN3 23 | WY 0.001 0 0.011 0.005 0.015 0.032 3.09%
CRMO1 2002 | plan02c36k | PN3 23 | OD 0.199 0.199 19.19%
Total 0.064 0.012 0.491 0.124 0.147 0.199 1.037 100.00%

Appendix E Page 46




Nat.

Fires & Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
CRMO1 2018 | basel8b36k | PN3 23 | AZ 0 0 0 0 0.001 0.001 0.12%
CRMO1 2018 | basel8b36k | PN3 23 | CA 0.001 0 0.005 0.002 0.001 0.009 1.12%
CRMO1 2018 | base18b36k | PN3 23 | CAN 0.002 0 0.016 0.008 0.008 0.034 4.22%
CRMO1 2018 | base18b36k | PN3 23 | CEN 0 0 0.001 0 0.001 0.002 0.25%
CRMO1 2018 | basel8b36k | PN3 23 | CO 0 0 0 0 0.001 0.001 0.12%
CRMO1 2018 | basel8b36k | PN3 23 | EUS 0 0 0 0 0 0 0.00%
CRMO1 2018 | basel18b36k | PN3 23 | ID 0.042 0.003 0.085 0.12 0.048 0.298 36.97%
CRMO1 2018 | basel8b36k | PN3 23 | MEX 0 0 0 0 0 0 0.00%
CRMO1 2018 | basel8b36k | PN3 23 | MT 0.002 0 0.008 0.003 0.008 0.021 2.61%
CRMO1 2018 | base18b36k | PN3 23 | ND 0 0 0.001 0 0.002 0.003 0.37%
CRMO1 2018 | base18b36k | PN3 23 | NM 0 0 0 0 0.001 0.001 0.12%
CRMO1 2018 | basel8b36k | PN3 23 | NV 0.002 0 0.007 0 0.012 0.021 2.61%
CRMO1 2018 | base18b36k | PN3 23 | OR 0.003 0.002 0.012 0.002 0.009 0.028 3.47%
CRMO1 2018 | base18b36k | PN3 23 | PO 0 0 0.002 0.006 0 0.008 0.99%
CRMO1 2018 | basel8b36k | PN3 23 | SD 0 0 0 0 0 0 0.00%
CRMO1 2018 | base18b36k | PN3 23 | UT 0.005 0 0.054 0.01 0.048 0.117 14.52%
CRMO1 2018 | base18b36k | PN3 23 | WA 0.003 0 0.013 0.003 0.005 0.024 2.98%
CRMO1 2018 | basel8b36k | PN3 23 | WY 0 0 0.005 0.013 0.017 0.035 4.34%
CRMO1 2018 | base18b36k | PN3 23 | OD 0.203 0.203 25.19%
Total 0.06 0.005 0.209 0.167 0.162 0.203 0.806 100.00%
Percent by
Source Type 7.44% 0.62% | 25.93% | 20.72% | 20.10% | 25.19% | 100.00%
Idaho %
Total
Contribution 5.21% 0.37% | 10.55% | 14.89% 5.96% 0.00% | 36.97%
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Hells Canyon Wilder ness

Sulfate
Nat. Fires | Anthro. Outside Percent

site Year modelrun param SReg | & Bio. Fires Mobile Area Point Domain Total Contribution

HECA1 2002 | plan02c36k PS4 22 | AZ 0 0 0 0 0.001 0.001 0.18%
HECA1 2002 | plan02c36k PS4 22 | CA 0.001 0 0.002 0.003 0.009 0.015 2.74%
HECA1 2002 | plan02c36k PS4 22 | CAN 0 0 0.001 0.01 0.04 0.051 9.31%
HECA1 2002 | plan02c36k PS4 22 | CEN 0 0 0 0 0.003 0.003 0.55%
HECA1 2002 | plan02c36k PS4 22 | CO 0 0 0 0 0.001 0.001 0.18%
HECA1 2002 | plan02c36k PS4 22 | EUS 0 0 0 0 0.003 0.003 0.55%
HECA1 2002 | plan02c36k PS4 22 | ID 0.002 0.001 0.01 0.012 0.023 0.048 8.76%
HECA1 2002 | plan02c36k PS4 22 | MEX 0 0 0 0.001 0.002 0.003 0.55%
HECA1 2002 | plan02c36k PS4 22 | MT 0 0 0.001 0 0.003 0.004 0.73%
HECA1 2002 | plan02c36k PS4 22 | ND 0 0 0 0 0.007 0.007 1.28%
HECA1 2002 | plan02c36k PS4 22 | NM 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k PS4 22 | NV 0.001 0 0.001 0.003 0.013 0.018 3.28%
HECA1 2002 | plan02c36k PS4 22 | OR 0.006 0.003 0.01 0.005 0.019 0.043 7.85%
HECA1 2002 | plan02c36k PS4 22 | PO 0 0 0.001 0.015 0.001 0.017 3.10%
HECA1 2002 | plan02c36k PS4 22 | SD 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k PS4 22 | UT 0 0 0.001 0 0.003 0.004 0.73%
HECA1 2002 | plan02c36k PS4 22 | WA 0.001 0.001 0.008 0.003 0.019 0.032 5.84%
HECA1 2002 | plan02c36k PS4 22 | WY 0.001 0 0 0.001 0.006 0.008 1.46%
HECA1 2002 | plan02c36k PS4 22 | OD 0.29 0.29 52.92%
Total 0.012 0.005 0.035 0.053 0.153 0.290 0.548 100.00%
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Nat. Change

Fires & | Anthro. Outside Percent from 02
site Year | modelrun param SReg Bio. Fires Mobile Area Point Domain Total Contribution | - 18
HECA1 2018 | base18b36k | PS4 22 | AZ 0 0 0 0 0.001 0.001 0.19% 0.00%
HECA1 2018 | base18b36k | PS4 22 | CA 0.001 0 0.001 0.003 0.01 0.015 2.81% 0.00%
HECA1 2018 | base18b36k | PS4 22 | CAN 0 0 0.001 0.01 0.039 0.05 9.38% -1.96%
HECA1 2018 | base18b36k | PS4 22 | CEN 0 0 0 0 0.002 0.002 0.38% | -33.33%
HECA1 2018 | base18b36k | PS4 22 | CO 0 0 0 0 0 0 0.00% 100.00‘%;
HECA1 2018 | base18b36k | PS4 22 | EUS 0 0 0 0 0.002 0.002 0.38% | -33.33%
HECA1 2018 | base18b36k | PS4 22 | ID 0.002 0 0.002 0.013 0.028 0.045 8.44% -6.25%
HECA1 2018 | base18b36k | PS4 22 | MEX 0 0 0 0.001 0.002 0.003 0.56% 0.00%
HECA1 2018 | base18b36k | PS4 22 | MT 0 0 0 0 0.004 0.004 0.75% 0.00%
HECA1 2018 | base18b36k | PS4 22 | ND 0 0 0 0 0.007 0.007 1.31% 0.00%
HECA1 2018 | basel8b36k | PS4 22 | NM 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | basel8b36k | PS4 22 | NV 0.001 0 0.004 0.017 0.022 4.13% 22.22%
HECA1 2018 | basel8b36k | PS4 22 | OR 0.006 0.002 0.002 0.005 0.021 0.036 6.75% | -16.28%
HECA1 2018 | base18b36k | PS4 22 | PO 0 0 0.001 0.015 0.002 0.018 3.38% 5.88%
HECA1 2018 | base18b36k | PS4 22 | SD 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | base18b36k | PS4 22 | UT 0 0 0 0 0.004 0.004 0.75% 0.00%
HECA1 2018 | basel8b36k | PS4 22 | WA 0.001 0 0.001 0.004 0.018 0.024 4.50% | -25.00%
HECA1 2018 | basel8b36k | PS4 22 | WY 0.001 0 0 0.001 0.007 0.009 1.69% 12.50%
HECA1 2018 | basel8b36k | PS4 22 | OD 0.291 0.291 54.60% 0.34%
Total 0.012 0.002 0.008 0.056 0.164 0.291 0.533 100.00% -2.74%
% by
Source Type 2.25% | 0.38% 1.50% | 10.51% | 30.77% | 54.60% | 100.00%
Idaho %
Total
Contribution 0.38% | 0.00% | 0.38% | 2.44% 5.25% | 0.00% 8.44%
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Nitrate

Nat.
Fires & Anthro. Outside Percent
site Year | modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
HECA1 2002 | plan02c36k | PN3 22 | AZ 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k | PN3 22 | CA 0.005 0.001 0.08 0.013 0.009 0.108 9.78%
HECA1 2002 | plan02c36k | PN3 22 | CAN 0.003 0 0.018 0.008 0.009 0.038 3.44%
HECA1 2002 | plan02c36k | PN3 22 | CEN 0 0 0.002 0 0.001 0.003 0.27%
HECA1 2002 | plan02c36k | PN3 22 | CO 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k | PN3 22 | EUS 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k | PN3 22 | ID 0.024 0.002 0.207 0.126 0.031 0.39 35.33%
HECA1 2002 | plan02c36k | PN3 22 | MEX 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k | PN3 22 | MT 0.001 0.001 0.009 0.001 0.004 0.016 1.45%
HECA1 2002 | plan02c36k | PN3 22 | ND 0 0 0.001 0 0.002 0.003 0.27%
HECA1 2002 | plan02c36k | PN3 22 | NM 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k | PN3 22 | NV 0.003 0 0.026 0.001 0.023 0.053 4.80%
HECA1 2002 | plan02c36k | PN3 22 | OR 0.016 0.005 0.081 0.005 0.029 0.136 12.32%
HECA1 2002 | plan02c36k | PN3 22 | PO 0 0 0.005 0.011 0.001 0.017 1.54%
HECA1 2002 | plan02c36k | PN3 22 | SD 0 0 0 0 0 0 0.00%
HECA1 2002 | plan02c36k | PN3 22 | UT 0.001 0 0.025 0.001 0.009 0.036 3.26%
HECA1 2002 | plan02c36k | PN3 22 | WA 0.006 0.007 0.061 0.004 0.006 0.084 7.61%
HECA1 2002 | plan02c36k | PN3 22 | WY 0 0 0.003 0.001 0.005 0.009 0.82%
HECA1 2002 | plan02c36k | PN3 22 | OD 0.211 0.211 19.11%
Total 0.059 0.016 0.518 0.171 0.129 0.211 1.104 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02
site Year | modelrun param SReg & Bio. | Fires Mobile Area Point Domain | Total Contribution | - 18
HECA1 2018 | base18b36k | PN3 22 | AZ 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | base18b36k | PN3 22 | CA 0.005 0 0.03 0.012 0.009 0.056 6.39% | -48.15%
HECA1 2018 | base18b36k | PN3 22 | CAN 0.003 0 0.018 0.008 0.008 0.037 4.22% -2.63%
HECA1 2018 | base18b36k | PN3 22 | CEN 0 0 0.001 0 0 0.001 0.11% | -66.67%
HECA1 2018 | base18b36k | PN3 22 | CO 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | base18b36k | PN3 22 | EUS 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | base18b36k | PN3 22 | ID 0.023 0.001 0.08 0.173 0.035 0.312 35.62% | -20.00%
HECA1 2018 | base18b36k | PN3 22 | MEX 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | base18b36k | PN3 22 | MT 0.001 0 0.005 0.002 0.005 0.013 1.48% | -18.75%
HECA1 2018 | base18b36k | PN3 22 | ND 0 0 0.001 0 0.002 0.003 0.34% 0.00%
HECA1 2018 | base18b36k | PN3 22 | NM 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | base18b36k | PN3 22 | NV 0.003 0 0.015 0.002 0.028 0.048 5.48% -9.43%
HECA1 2018 | base18b36k | PN3 22 | OR 0.016 0.003 0.042 0.006 0.035 0.102 11.64% | -25.00%
HECA1 2018 | base18b36k | PN3 22 | PO 0 0 0.003 0.011 0.001 0.015 1.71% | -11.76%
HECA1 2018 | base18b36k | PN3 22 | SD 0 0 0 0 0 0 0.00% 0.00%
HECA1 2018 | base18b36k | PN3 22 | UT 0.001 0 0.011 0.002 0.009 0.023 2.63% | -36.11%
HECA1 2018 | base18b36k | PN3 22 | WA 0.006 0.002 0.022 0.004 0.007 0.041 4.68% | -51.19%
HECA1 2018 | base18b36k | PN3 22 | WY 0 0 0.002 0.004 0.005 0.011 1.26% | 22.22%
HECA1 2018 | base18b36k | PN3 22 | OD 0.214 0.214 24.43% 1.42%
Total 0.058 0.006 0.23 0.224 0.144 0.214 0.876 100.00% | -20.65%
Percent by
Source Type 6.62% | 0.68% | 26.26% | 25.57% | 16.44% | 24.43% | 100.00%
Idaho
Percent
Total
Contribution 2.63% 0.11% 9.13% | 19.75% 4.00% 0.00% 35.62%
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Sawtooth Wilder ness

Sulfate

Nat.

Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile | Area Point Domain | Total Contribution
SAWT1 2002 | plan02c36k | PS4 22 | AZ 0 0 0 0 0.001 0.001 0.24%
SAWT1 2002 | plan02c36k | PS4 22 | CA 0.003 0 0.001 0.001 0.005 0.01 2.40%
SAWT1 2002 | plan02c36k | PS4 22 | CAN 0 0 0.001 0.009 0.017 0.027 6.47%
SAWT1 2002 | plan02c36k | PS4 22 | CEN 0 0 0 0.001 0.004 0.005 1.20%
SAWT1 2002 | plan02c36k | PS4 22 | €O 0 0 0 0 0.001 0.001 0.24%
SAWT1 2002 | plan02c36k | PS4 22 | EUS 0 0 0 0 0.008 0.008 1.92%
SAWT1 2002 | plan02c36k | PS4 22 | ID 0.014 0.003 0.008 0.006 0.008 0.039 9.35%
SAWT1 2002 | plan02c36k | PS4 22 | MEX 0 0 0 0.001 0.004 0.005 1.20%
SAWT1 2002 | plan02c36k | PS4 22 | MT 0 0 0.001 0.001 0.001 0.003 0.72%
SAWT1 2002 | plan02c36k | PS4 22 | ND 0 0 0 0 0.004 0.004 0.96%
SAWT1 2002 | plan02c36k | PS4 22 | NM 0 0 0 0 0.001 0.001 0.24%
SAWT1 2002 | plan02c36k | PS4 22 | NV 0.003 0 0 0.002 0.005 0.01 2.40%
SAWT1 2002 | plan02c36k | PS4 22 | OR 0.015 0.002 0.006 0.004 0.014 0.041 9.83%
SAWT1 2002 | plan02c36k | PS4 22 | PO 0 0 0.001 0.015 0.001 0.017 4.08%
SAWT1 2002 | plan02c36k | PS4 22 | SD 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PS4 22 | UT 0 0 0.001 0 0.002 0.003 0.72%
SAWT1 2002 | plan02c36k | PS4 22 | WA 0.002 0.001 0.009 0.004 0.021 0.037 8.87%
SAWT1 2002 | plan02c36k | PS4 22 | WY 0.002 0 0 0 0.004 0.006 1.44%
SAWT1 2002 | plan02c36k | PS4 22 | OD 0.199 0.199 47.72%
Total 0.039 0.006 0.028 0.044 0.101 0.199 0.417 100.00%
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Nat. Change

Fires & | Anthro. Outside Percent from 02 -
site Year modelrun param SReg Bio. Fires Mobile | Area Point Domain | Total Contribution | 18
SAWT1 2018 | base18b36k | PS4 22 | AZ 0 0 0 0 0.001 0.001 0.26% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | CA 0.003 0 | 0.001 0.001 0.005 0.01 2.57% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | CAN 0 0| 0.001 0.009 0.016 0.026 6.68% -3.70%
SAWT1 2018 | base18b36k | PS4 22 | CEN 0 0 0 0.001 0.003 0.004 1.03% -20.00%
SAWT1 2018 | base18b36k | PS4 22 | cO 0 0 0 0 0.001 0.001 0.26% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | EUS 0 0 0 0 0.003 0.003 0.77% -62.50%
SAWT1 2018 | base18b36k | PS4 22 | ID 0.014 0.001 | 0.002 0.007 0.009 0.033 8.48% -15.38%
SAWT1 2018 | base18b36k | PS4 22 | MEX 0 0 0 0.001 0.004 0.005 1.29% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | MT 0 0 0 0.001 0.002 0.003 0.77% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | ND 0 0 0 0 0.004 0.004 1.03% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | NM 0 0 0 0 0.001 0.001 0.26% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | NV 0.003 0 0 0.002 0.005 0.01 2.57% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | OR 0.015 0.002 | 0.001 0.003 0.016 0.037 9.51% -9.76%
SAWT1 2018 | base18b36k | PS4 22 | PO 0 0| 0.001 0.015 0.001 0.017 4.37% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | SD 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PS4 22 | UT 0 0 0 0 0.002 0.002 0.51% -33.33%
SAWT1 2018 | base18b36k | PS4 22 | WA 0.002 0.001 | 0.001 0.004 0.019 0.027 6.94% -27.03%
SAWT1 2018 | base18b36k | PS4 22 | WYy 0.002 0 0 0.001 0.005 0.008 2.06% 33.33%
SAWT1 2018 | base18b36k | PS4 22 | OD 0.197 0.197 50.64% -1.01%
Total 0.039 | 0.004 | 0.007 | 0.045| 0.097 | 0.197 0.389 100.00% -6.71%
Percent by
Source Type 10.03% | 1.03% | 1.80% | 11.57% | 24.94% | 50.64% | 100.00%
Idaho Percent
Total 3.60% | 0.26% | 0.51% 1.80% 2.31% 0.00% 8.48%
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Contribution

Nitrate

Nat.

Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile | Area Point Domain | Total Contribution
SAWT1 2002 | plan02c36k | PN3 22 | AZ 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | CA 0 0 0.004 0.001 0.001 0.006 3.49%
SAWT1 2002 | plan02c36k | PN3 22 | CAN 0.001 0 0.003 0.002 0.002 0.008 4.65%
SAWT1 2002 | plan02c36k | PN3 22 | CEN 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | CO 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | EUS 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | ID 0.008 0.002 0.024 0.015 0.003 0.052 30.23%
SAWT1 2002 | plan02c36k | PN3 22 | MEX 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | MT 0.001 0 0.002 0 0.001 0.004 2.33%
SAWT1 2002 | plan02c36k | PN3 22 | ND 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | NM 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | NV 0.001 0 0.003 0 0.002 0.006 3.49%
SAWT1 2002 | plan02c36k | PN3 22 | OR 0.002 0.003 0.011 0.001 0.002 0.019 11.05%
SAWT1 2002 | plan02c36k | PN3 22 | PO 0 0 0 0.001 0 0.001 0.58%
SAWT1 2002 | plan02c36k | PN3 22 | SD 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | UT 0 0 0.003 0 0.001 0.004 2.33%
SAWT1 2002 | plan02c36k | PN3 22 | WA 0.003 0.002 0.014 0.001 0.001 0.021 12.21%
SAWT1 2002 | plan02c36k | PN3 22 | WY 0 0 0 0 0 0 0.00%
SAWT1 2002 | plan02c36k | PN3 22 | OD 0.051 0.051 29.65%
Total 0.016 0.007 0.064 0.021 0.013 0.051 0.172 100.00%
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Nat. Change

Fires & | Anthro. Outside Percent from 02
site Year modelrun param | N | SReg | Bio. Fires Mobile Area Point Domain | Total Contribution | - 18
SAWT1 2018 | base18b36k | PN3 22 | AZ 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | CA 0 0 0.002 0.001 0.001 0.004 2.68% | -33.33%
SAWT1 2018 | base18b36k | PN3 22 | CAN 0.001 0 0.004 0.002 0.002 0.009 6.04% | 12.50%
SAWT1 2018 | base18b36k | PN3 22 | CEN 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | CO 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | EUS 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | ID 0.007 0.001 0.01 0.022 0.003 0.043 28.86% | -17.31%
SAWT1 2018 | base18b36k | PN3 22 | MEX 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | MT 0.001 0 0.001 0 0.001 0.003 2.01% | -25.00%
SAWT1 2018 | base18b36k | PN3 22 | ND 0 0 0 0 0.001 0.001 0.67% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | NM 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | NV 0.001 0 0.002 0 0.003 0.006 4.03% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | OR 0.002 0.002 0.005 0.001 0.003 0.013 8.72% | -31.58%
SAWT1 2018 | base18b36k | PN3 22 | PO 0 0 0 0.001 0 0.001 0.67% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | SD 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | UT 0 0 0.001 0 0.001 0.002 1.34% | -50.00%
SAWT1 2018 | base18b36k | PN3 22 | WA 0.003 0.001 0.005 0.001 0.002 0.012 8.05% | -42.86%
SAWT1 2018 | base18b36k | PN3 22 | WY 0 0 0 0 0 0 0.00% 0.00%
SAWT1 2018 | base18b36k | PN3 22 | OD 0.055 0.055 36.91% 7.84%
Total 0.015 0.004 0.03 0.028 0.017 0.055 0.149 100.00% | -13.37%
Percent by
Source Type 10.07% 2.68% | 20.13% | 18.79% | 11.41% | 36.91% | 100.00%
Idaho
Percent
Total
Contribution 4.70% 0.67% 6.71% | 14.77% 2.01% 0.00% 28.86%
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Selway-Bitterroot Wilder ness

Sulfate
Nat.
Fires & Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain Total Contribution
SULA1 2002 | plan02c36k | PS4 24 | AZ 0 0 0 0 0.001 0.001 0.16%
SULA1 2002 | plan02c36k | PS4 24 | CA 0.002 0 0.001 0.002 0.006 0.011 1.76%
SULA1 2002 | plan02c36k | PS4 24 | CAN 0 0 0.002 0.021 0.058 0.081 12.94%
SULA1 2002 | plan02c36k | PS4 24 | CEN 0 0 0 0.001 0.004 0.005 0.80%
SULA1 2002 | plan02c36k | PS4 24 | CO 0 0 0 0 0.001 0.001 0.16%
SULA1 2002 | plan02c36k | PS4 24 | EUS 0 0 0 0 0.003 0.003 0.48%
SULA1 2002 | plan02c36k | PS4 24 | ID 0.063 0.001 0.005 0.003 0.004 0.076 12.14%
SULA1 2002 | plan02c36k | PS4 24 | MEX 0 0 0 0.001 0.006 0.007 1.12%
SULA1 2002 | plan02c36k | PS4 24 | MT 0.001 0 0.007 0.006 0.011 0.025 3.99%
SULA1 2002 | plan02c36k | PS4 24 | ND 0 0 0 0 0.007 0.007 1.12%
SULA1 2002 | plan02c36k | PS4 24 | NM 0 0 0 0 0 0 0.00%
SULA1 2002 | plan02c36k | PS4 24 | NV 0.001 0 0 0.001 0.003 0.005 0.80%
SULA1 2002 | plan02c36k | PS4 24 | OR 0.01 0.001 0.007 0.004 0.017 0.039 6.23%
SULA1 2002 | plan02c36k | PS4 24 | PO 0 0 0.002 0.019 0.002 0.023 3.67%
SULA1 2002 | plan02c36k | PS4 24 | SD 0 0 0 0 0 0 0.00%
SULA1 2002 | plan02c36k | PS4 24 | UT 0 0 0.001 0 0.002 0.003 0.48%
SULA1 2002 | plan02c36k | PS4 24 | WA 0.003 0.002 0.017 0.006 0.032 0.06 9.58%
SULA1 2002 | plan02c36k | PS4 24 | WY 0.001 0 0 0.001 0.007 0.009 1.44%
SULA1 2002 | plan02c36k | PS4 24 | OD 0.27 0.27 43.13%
Total 0.081 0.004 0.042 0.065 0.164 0.270 0.626 100.00%
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Nat. Change

Fires & | Anthro. Outside Percent from 02
site Year | modelrun param SReg Bio. Fires Mobile | Area Point Domain | Total Contribution | - 18
SULA1 2018 | base18b36k | PS4 24 | AZ 0 0 0 0 0.001 0.001 0.17% 0.00%
SULA1 2018 | base18b36k | PS4 24 | CA 0.002 0 0.001 0.002 0.006 0.011 1.82% 0.00%
SULA1 2018 | base18b36k | PS4 24 | CAN 0 0 0.002 0.02 0.059 0.081 13.39% 0.00%
SULA1 2018 | base18b36k | PS4 24 | CEN 0 0 0 0.001 0.003 0.004 0.66% -20.00%
SULA1 2018 | base18b36k | PS4 24 | CO 0 0 0 0 0.001 0.001 0.17% 0.00%
SULA1 2018 | base18b36k | PS4 24 | EUS 0 0 0 0 0.002 0.002 0.33% -33.33%
SULA1 2018 | basel18b36k | PS4 24 | ID 0.063 0.001 0.001 0.003 0.005 0.073 12.07% -3.95%
SULA1 2018 | base18b36k | PS4 24 | MEX 0 0 0 0.001 0.006 0.007 1.16% 0.00%
SULA1 2018 | base18b36k | PS4 24 | MT 0.001 0 0.002 0.006 0.016 0.025 4.13% 0.00%
SULA1 2018 | base18b36k | PS4 24 | ND 0 0 0 0 0.007 0.007 1.16% 0.00%
SULA1 2018 | base18b36k | PS4 24 | NM 0 0 0 0 0 0 0.00% 0.00%
SULA1 2018 | base18b36k | PS4 24 | NV 0.001 0 0 0.001 0.003 0.005 0.83% 0.00%
SULA1 2018 | base18b36k | PS4 24 | OR 0.01 0.001 0.001 0.004 0.021 0.037 6.12% -5.13%
SULA1 2018 | base18b36k | PS4 24 | PO 0 0 0.001 0.019 0.002 0.022 3.64% -4.35%
SULA1 2018 | base18b36k | PS4 24 | SD 0 0 0 0 0 0 0.00% 0.00%
SULA1 2018 | basel18b36k | PS4 24 | UT 0 0 0 0 0.003 0.003 0.50% 0.00%
SULA1 2018 | base18b36k | PS4 24 | WA 0.003 0.001 0.002 0.007 0.031 0.044 7.27% -26.67%
SULA1 2018 | basel18b36k | PS4 24 | WY 0.001 0 0 0.001 0.01 0.012 1.98% 33.33%
SULA1 2018 | basel18b36k | PS4 24 | OD 0.27 0.27 44.63% 0.00%
Total 0.081 0.003 0.01 0.065 | 0.176 0.27 0.605 100.00% -3.35%
Percent by
Source
Type 13.39% 0.50% 1.65% | 10.74% | 29.09% | 44.63% | 100.00%
Idaho
Percent
Total
Contribution 10.41% | 0.17% | 0.17% | 0.50% | 0.83% 0.00% | 12.07%
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Nitrate

Ei?tte.s & Anthro. Outside Percent
site Year | modelrun param SReg Bio. Fires Mobile Area Point Domain Total Contribution
SULA1 2002 | plan02c36k PN3 24 | AZ 0 0 0 0 0 0 0.00%
SULA1 2002 | plan02c36k PN3 24 | CA 0 0 0.004 0.001 0 0.005 1.35%
SULA1 2002 | plan02c36k PN3 24 | CAN 0.002 0 0.015 0.008 0.009 0.034 9.19%
SULA1 2002 | plan02c36k PN3 24 | CEN 0 0 0.002 0 0.001 0.003 0.81%
SULA1 2002 | plan02c36k PN3 24 | CO 0 0 0 0 0 0 0.00%
SULA1 2002 | plan02c36k PN3 24 | EUS 0 0 0 0 0 0 0.00%
SULA1 2002 | plan02c36k PN3 24 | ID 0.018 0.003 0.023 0.007 0.003 0.054 14.59%
SULA1 2002 | plan02c36k PN3 24 | MEX 0 0 0 0 0 0 0.00%
SULA1 2002 | plan02c36k PN3 24 | MT 0.006 0 0.051 0.004 0.013 0.074 20.00%
SULA1 2002 | plan02c36k PN3 24 | ND 0 0 0.001 0 0.002 0.003 0.81%
SULA1 2002 | plan02c36k PN3 24 | NM 0 0 0 0 0 0 0.00%
SULA1 2002 | plan02c36k PN3 24 | NV 0 0 0.001 0 0.001 0.002 0.54%
SULA1 2002 | plan02c36k PN3 24 | OR 0.003 0.002 0.012 0.001 0.004 0.022 5.95%
SULA1 2002 | plan02c36k PN3 24 | PO 0 0 0.001 0.003 0 0.004 1.08%
SULA1 2002 | plan02c36k PN3 24 | SD 0 0 0.001 0 0 0.001 0.27%
SULA1 2002 | plan02c36k PN3 24 | UT 0 0 0.004 0 0.002 0.006 1.62%
SULA1 2002 | plan02c36k PN3 24 | WA 0.007 0.007 0.041 0.002 0.003 0.06 16.22%
SULA1 2002 | plan02c36k PN3 24 | WY 0 0 0.003 0.001 0.006 0.01 2.70%
SULA1 2002 | plan02c36k PN3 24 | OD 0.092 0.092 24.86%
Total 0.036 0.012 0.159 0.027 0.044 0.092 0.370 100.00%
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Nat. Change

Fires & | Anthro. Outside Percent from 02
site Year | modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution | - 18
SULA1 2018 | base18b36k | PN3 24 | AZ 0 0 0 0 0 0 0.00% 0.00%
SULA1 2018 | base18b36k | PN3 24 | CA 0 0 0.001 0.001 0 0.002 0.70% -60.00%
SULA1 2018 | base18b36k | PN3 24 | CAN 0.002 0 0.015 0.008 0.008 0.033 11.62% -2.94%
SULA1 2018 | base18b36k | PN3 24 | CEN 0 0 0.001 0 0.001 0.002 0.70% -33.33%
SULA1 2018 | base18b36k | PN3 24 | CO 0 0 0 0 0 0 0.00% 0.00%
SULA1 2018 | base18b36k | PN3 24 | EUS 0 0 0 0 0 0 0.00% 0.00%
SULA1 2018 | base18b36k | PN3 24 | ID 0.017 0.001 0.008 0.009 0.004 0.039 13.73% -27.78%
SULA1 2018 | base18b36k | PN3 24 | MEX 0 0 0 0 0 0 0.00% 0.00%
SULA1 2018 | base18b36k | PN3 24 | MT 0.005 0 0.022 0.006 0.015 0.048 16.90% -35.14%
SULA1 2018 | base18b36k | PN3 24 | ND 0 0 0.001 0 0.002 0.003 1.06% 0.00%
SULA1 2018 | base18b36k | PN3 24 | NM 0 0 0 0 0 0 0.00% 0.00%
SULA1 2018 | base18b36k | PN3 24 | NV 0 0 0.001 0 0.001 0.002 0.70% 0.00%
SULA1 2018 | base18b36k | PN3 24 | OR 0.002 0.001 0.005 0.001 0.004 0.013 4.58% -40.91%
SULA1 2018 | base18b36k | PN3 24 | PO 0 0 0.001 0.003 0 0.004 1.41% 0.00%
SULA1 2018 | base18b36k | PN3 24 | SD 0 0 0 0 0 0 0.00% | -100.00%
SULA1 2018 | base18b36k | PN3 24 | UT 0 0 0.002 0 0.001 0.003 1.06% -50.00%
SULA1 2018 | base18b36k | PN3 24 | WA 0.007 0.004 0.014 0.002 0.003 0.03 10.56% -50.00%
SULA1 2018 | base18b36k | PN3 24 | WY 0 0 0.002 0.004 0.004 0.01 3.52% 0.00%
SULA1 2018 | base18b36k | PN3 24 | OD 0.095 0.095 33.45% 3.26%
Total 0.033 0.006 0.073 0.034 0.043 0.095 0.284 100.00% | -23.24%
Percent by
Source Type 11.62% | 2.11% | 25.70% | 11.97% | 15.14% | 33.45% | 100.00%
Idaho
Percent
Total
Contribution 599% | 0.35% | 2.82% | 3.17% | 1.41% | 0.00% | 13.73%
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Y ellowstone National Park

Sulfate
Nat.
Fires & | Anthro. Outside Percent

site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution

YELL2 2002 | plan02c36k | PS4 22 | AZ 0.001 0 0.001 0 0.005 0.007 1.42%
YELL2 2002 | plan02c36k | PS4 22 | CA 0.004 0 0.002 0.002 0.008 0.016 3.24%
YELL2 2002 | plan02c36k | PS4 22 | CAN 0 0 0.001 0.006 0.02 0.027 5.47%
YELL2 2002 | plan02c36k | PS4 22 | CEN 0 0 0.001 0.001 0.01 0.012 2.43%
YELL2 2002 | plan02c36k | PS4 22 | CO 0 0 0 0 0.003 0.003 0.61%
YELL2 2002 | plan02c36k | PS4 22 | EUS 0 0 0 0.001 0.009 0.01 2.02%
YELL2 2002 | plan02c36k | PS4 22 | ID 0.014 0.001 0.006 0.003 0.016 0.04 8.10%
YELL2 2002 | plan02c36k | PS4 22 | MEX 0 0 0.001 0.003 0.016 0.02 4.05%
YELL2 2002 | plan02c36k | PS4 22 | MT 0.001 0 0.001 0.001 0.004 0.007 1.42%
YELL2 2002 | plan02c36k | PS4 22 | ND 0 0 0 0 0.001 0.001 0.20%
YELL2 2002 | plan02c36k | PS4 22 | NM 0 0 0 0 0.003 0.003 0.61%
YELL2 2002 | plan02c36k | PS4 22 | NV 0.003 0 0.001 0.002 0.007 0.013 2.63%
YELL2 2002 | plan02c36k | PS4 22 | OR 0.01 0.001 0.003 0.002 0.007 0.023 4.66%
YELL2 2002 | plan02c36k | PS4 22 | PO 0 0 0.001 0.016 0.003 0.02 4.05%
YELL2 2002 | plan02c36k | PS4 22 | SD 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PS4 22 | UT 0.001 0 0.003 0.001 0.007 0.012 2.43%
YELL2 2002 | plan02c36k | PS4 22 | WA 0.002 0.001 0.005 0.002 0.011 0.021 4.25%
YELL2 2002 | plan02c36k | PS4 22 | WY 0.008 0 0.002 0.003 0.016 0.029 5.87%
YELL2 2002 | plan02c36k | PS4 22 | OD 0.23 0.23 46.56%
Total 0.044 0.003 0.028 0.043 0.146 0.230 0.494 100.00%

Appendix E Page 60




Nat. Change

Fires Anthro. Outside Percent from 02
site Year | modelrun param SReg & Bio. | Fires Mobile | Area Point Domain | Total Contribution | - 18
YELL2 2018 | base18b36k | PS4 22 | AZ 0.001 0 0 0 0.006 0.007 1.43% 0.00%
YELL2 2018 | base18b36k | PS4 22 | CA 0.004 0 0.001 0.002 0.008 0.015 3.07% -6.25%
YELL2 2018 | basel18b36k | PS4 22 | CAN 0 0 0.001 0.006 0.021 0.028 5.73% 3.70%
YELL2 2018 | base18b36k | PS4 22 | CEN 0 0 0 0.002 0.007 0.009 1.84% | -25.00%
YELL2 2018 | base18b36k | PS4 22 | CO 0 0 0 0 0.003 0.003 0.61% 0.00%
YELL2 2018 | base18b36k | PS4 22 | EUS 0 0 0 0.001 0.004 0.005 1.02% | -50.00%
YELL2 2018 | base18b36k | PS4 22 | ID 0.014 0 0.001 0.003 0.025 0.043 8.79% 7.50%
YELL2 2018 | base18b36k | PS4 22 | MEX 0 0 0.001 0.003 0.017 0.021 4.29% 5.00%
YELL2 2018 | basel18b36k | PS4 22 | MT 0.001 0 0 0.001 0.005 0.007 1.43% 0.00%
YELL2 2018 | base18b36k | PS4 22 | ND 0 0 0 0 0.001 0.001 0.20% 0.00%
YELL2 2018 | base18b36k | PS4 22 | NM 0 0 0 0 0.002 0.002 0.41% | -33.33%
YELL2 2018 | base18b36k | PS4 22 | NV 0.003 0 0 0.002 0.006 0.011 2.25% | -15.38%
YELL2 2018 | base18b36k | PS4 22 | OR 0.01 0 0 0.002 0.008 0.02 4.09% | -13.04%
YELL2 2018 | base18b36k | PS4 22 | PO 0 0 0.001 0.016 0.004 0.021 4.29% 5.00%
YELL2 2018 | base18b36k | PS4 22 | SD 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PS4 22 | UT 0.001 0 0 0.001 0.01 0.012 2.45% 0.00%
YELL2 2018 | base18b36k | PS4 22 | WA 0.002 0 0.001 0.002 0.009 0.014 2.86% | -33.33%
YELL2 2018 | basel18b36k | PS4 22 | WYy 0.008 0 0.001 0.003 0.027 0.039 7.98% 34.48%
YELL2 2018 | basel18b36k | PS4 22 | OD 0.231 0.231 47.24% 0.43%
Total 0.044 0| 0.007 | 0.044 0.163 0.231 0.489 100.00% -1.01%
Percent by
Source Type 9.00% | 0.00% | 1.43% | 9.00% | 33.33% | 47.24% | 100.00%
Idaho
Percent
Total
Contribution 2.86% | 0.00% | 0.20% | 0.61% | 5.11% 0.00% 8.79%
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Nitrate

Nat.
Fires & | Anthro. Outside Percent
site Year | modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
YELL2 2002 | plan02c36k | PN3 22 | AZ 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | CA 0.001 0 0.008 0.001 0.001 0.011 4.31%
YELL2 2002 | plan02c36k | PN3 22 | CAN 0 0 0.002 0.001 0.001 0.004 1.57%
YELL2 2002 | plan02c36k | PN3 22 | CEN 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | CO 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | EUS 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | ID 0.015 0.001 0.036 0.013 0.007 0.072 28.24%
YELL2 2002 | plan02c36k | PN3 22 | MEX 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | MT 0.001 0 0.004 0 0.001 0.006 2.35%
YELL2 2002 | plan02c36k | PN3 22 | ND 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | NM 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | NV 0.001 0 0.002 0 0.002 0.005 1.96%
YELL2 2002 | plan02c36k | PN3 22 | OR 0.002 0.001 0.011 0.001 0.003 0.018 7.06%
YELL2 2002 | plan02c36k | PN3 22 | PO 0 0 0.001 0.003 0 0.004 1.57%
YELL2 2002 | plan02c36k | PN3 22 | SD 0 0 0 0 0 0 0.00%
YELL2 2002 | plan02c36k | PN3 22 | UT 0.001 0 0.013 0.001 0.004 0.019 7.45%
YELL2 2002 | plan02c36k | PN3 22 | WA 0.002 0.001 0.018 0.001 0.002 0.024 9.41%
YELL2 2002 | plan02c36k | PN3 22 | WY 0.001 0 0.005 0.002 0.004 0.012 4.71%
YELL2 2002 | plan02c36k | PN3 22 | OD 0.08 0.08 31.37%
Total 0.024 0.003 0.100 0.023 0.025 0.080 0.255 100.00%
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Nat. Change
Fires & | Anthro. Outside Percent from 02 -
site Year | modelrun param SReg | Bio. Fires Mobile Area Point Domain | Total Contribution | 18
YELL2 2018 | base18b36k | PN3 22 | AZ 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | CA 0.001 0 0.003 0.001 0.001 0.006 2.75% -45.45%
YELL2 2018 | base18b36k | PN3 22 | CAN 0 0 0.002 0.001 0.001 0.004 1.83% 0.00%
YELL2 2018 | base18b36k | PN3 22 | CEN 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | CO 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | EUS 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | ID 0.015 0 0.014 0.017 0.007 0.053 24.31% -26.39%
YELL2 2018 | base18b36k | PN3 22 | MEX 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | MT 0.001 0 0.002 0 0.001 0.004 1.83% -33.33%
YELL2 2018 | base18b36k | PN3 22 | ND 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | NM 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | NV 0.001 0 0.001 0.003 0.005 2.29% 0.00%
YELL2 2018 | base18b36k | PN3 22 | OR 0.002 0.001 0.005 0.001 0.003 0.012 5.50% -33.33%
YELL2 2018 | base18b36k | PN3 22 | PO 0 0 0.001 0.004 0 0.005 2.29% 25.00%
YELL2 2018 | base18b36k | PN3 22 | SD 0 0 0 0 0 0 0.00% 0.00%
YELL2 2018 | base18b36k | PN3 22 | UT 0.001 0 0.006 0.001 0.005 0.013 5.96% -31.58%
YELL2 2018 | base18b36k | PN3 22 | WA 0.002 0.001 0.006 0.001 0.003 0.013 5.96% -45.83%
YELL2 2018 | base18b36k | PN3 22 | WY 0.001 0 0.002 0.007 0.006 0.016 7.34% 33.33%
YELL2 2018 | base18b36k | PN3 22 | OD 0.087 0.087 39.91% 8.75%
Total 0.024 0.002 0.042 0.033 0.03 0.087 0.218 100.00% -14.51%
Percent by
Source Type 11.01% 0.92% | 19.27% | 15.14% | 13.76% | 39.91% | 100.00%
Idaho
Percent
Total
Contribution 6.88% 0.00% 6.42% 7.80% 3.21% 0.00% 24.31%
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Cabinet Mountain Wilderness

Sulfate
Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
CABI1 2002 | plan02c36k | PS4 24 | AZ 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PS4 24 | CA 0.001 0 0.001 0.001 0.002 0.005 0.61%
CABI1 2002 | plan02c36k | PS4 24 | CAN 0 0 0.003 0.041 0.095 0.139 17.01%
CABI1 2002 | plan02c36k | PS4 24 | CEN 0 0 0 0 0.002 0.002 0.24%
CABI1 2002 | plan02c36k | PS4 24 | CO 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PS4 24 | EUS 0 0 0 0 0.002 0.002 0.24%
CABI1 2002 | plan02c36k | PS4 24 | ID 0.044 0.003 0.008 0.007 0.002 0.064 7.83%
CABI1 2002 | plan02c36k | PS4 24 | MEX 0 0 0 0 0.001 0.001 0.12%
CABI1 2002 | plan02c36k | PS4 24 | MT 0.001 0.003 0.009 0.004 0.007 0.024 2.94%
CABI1 2002 | plan02c36k | PS4 24 | ND 0 0 0 0 0.011 0.011 1.35%
CABI1 2002 | plan02c36k | PS4 24 | NM 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PS4 24 | NV 0 0 0 0.001 0.002 0.003 0.37%
CABI1 2002 | plan02c36k | PS4 24 | OR 0.003 0.001 0.007 0.005 0.026 0.042 5.14%
CABI1 2002 | plan02c36k | PS4 24 | PO 0 0 0.003 0.02 0.002 0.025 3.06%
CABI1 2002 | plan02c36k | PS4 24 | SD 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PS4 24 | UT 0 0 0 0 0.001 0.001 0.12%
CABI1 2002 | plan02c36k | PS4 24 | WA 0.004 0.004 0.033 0.013 0.059 0.113 13.83%
CABI1 2002 | plan02c36k | PS4 24 | WY 0 0 0 0.001 0.004 0.005 0.61%
CABI1 2002 | plan02c36k | PS4 24 | OD 0.38 0.38 46.51%
Total 0.053 0.011 0.064 0.093 0.216 0.380 0.817 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02
site Year | modelrun param SReg & Bio. | Fires Mobile | Area Point Domain | Total Contribution | - 18
CABI1 2018 | base18b36k | PS4 24 | AZ 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PS4 24 | CA 0.001 0 0 0.001 0.002 0.004 0.51% -20.00%
CABI1 2018 | base18b36k | PS4 24 | CAN 0 0 0.003 0.043 0.101 0.147 18.65% 5.76%
CABI1 2018 | base18b36k | PS4 24 | CEN 0 0 0 0 0.001 0.001 0.13% -50.00%
CABI1 2018 | base18b36k | PS4 24 | CO 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PS4 24 | EUS 0 0 0 0 0.001 0.001 0.13% -50.00%
CABI1 2018 | base18b36k | PS4 24 | ID 0.044 0.001 0.003 0.008 0.003 0.059 7.49% -7.81%
CABI1 2018 | basel8b36k | PS4 24 | MEX 0 0 0 0 0.001 0.001 0.13% 0.00%
CABI1 2018 | basel8b36k | PS4 24 | MT 0.001 0.002 0.004 0.005 0.012 0.024 3.05% 0.00%
CABI1 2018 | basel8b36k | PS4 24 | ND 0 0 0 0 0.012 0.012 1.52% 9.09%
CABI1 2018 | base18b36k | PS4 24 | NM 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PS4 24 | NV 0 0 0 0.001 0.002 0.003 0.38% 0.00%
CABI1 2018 | base18b36k | PS4 24 | OR 0.003 0.001 0.001 0.004 0.033 0.042 5.33% 0.00%
CABI1 2018 | basel8b36k | PS4 24 | PO 0 0 0.001 0.019 0.002 0.022 2.79% | -12.00%
CABI1 2018 | basel8b36k | PS4 24 | SD 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | basel8b36k | PS4 24 | UT 0 0 0 0 0.001 0.001 0.13% 0.00%
CABI1 2018 | basel8b36k | PS4 24 | WA 0.004 0.002 0.005 0.015 0.058 0.084 10.66% | -25.66%
CABI1 2018 | basel8b36k | PS4 24 | WY 0 0 0 0.001 0.005 0.006 0.76% 20.00%
CABI1 2018 | basel8b36k | PS4 24 | OD 0.381 0.381 48.35% 0.26%
Total 0.053 0.006 | 0.017 0.097 0.234 0.381 0.788 100.00% -3.55%
Percent by
Source Type 6.73% | 0.76% | 2.16% | 12.31% | 29.70% | 48.35% | 100.00%
Idaho
Percent
Total
Contribution 5.58% | 0.13% | 0.38% | 1.02% | 0.38% | 0.00% 7.49%
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Nitrate

Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param N SReg Bio. Fires Mobile Area Point Domain | Total Contribution
CABI1 2002 | plan02c36k | PN3 24 | AZ 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PN3 24 | CA 0.001 0 0.01 0.002 0.001 0.014 1.82%
CABI1 2002 | plan02c36k | PN3 24 | CAN 0.003 0 0.04 0.016 0.014 0.073 9.48%
CABI1 2002 | plan02c36k | PN3 24 | CEN 0 0 0.001 0 0 0.001 0.13%
CABI1 2002 | plan02c36k | PN3 24 | CO 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PN3 24 | EUS 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PN3 24 | ID 0.007 0.003 0.067 0.027 0.006 0.11 14.29%
CABI1 2002 | plan02c36k | PN3 24 | MEX 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PN3 24 | MT 0.007 0.005 0.084 0.006 0.012 0.114 14.81%
CABI1 2002 | plan02c36k | PN3 24 | ND 0 0 0.001 0 0.001 0.002 0.26%
CABI1 2002 | plan02c36k | PN3 24 | NM 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PN3 24 | NV 0 0 0.002 0 0.002 0.004 0.52%
CABI1 2002 | plan02c36k | PN3 24 | OD 0.11 0.11 14.29%
CABI1 2002 | plan02c36k | PN3 24 | OR 0.004 0.002 0.038 0.003 0.012 0.059 7.66%
CABI1 2002 | plan02c36k | PN3 24 | PO 0 0 0.004 0.008 0.001 0.013 1.69%
CABI1 2002 | plan02c36k | PN3 24 | SD 0 0 0 0 0 0 0.00%
CABI1 2002 | plan02c36k | PN3 24 | UT 0 0 0.005 0 0.002 0.007 0.91%
CABI1 2002 | plan02c36k | PN3 24 | WA 0.021 0.011 0.196 0.012 0.017 0.257 33.38%
CABI1 2002 | plan02c36k | PN3 24 | WY 0 0 0.002 0.001 0.003 0.006 0.78%
Total 0.043 0.021 0.450 0.075 0.071 0.110 0.770 100.00%

Appendix E Page 66




Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year | modelrun param SReg & Bio. | Fires Mobile Area Point Domain | Total Contribution | 18
CABI1 2018 | base18b36k | PN3 24 | AZ 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PN3 24 | CA 0.001 0 0.004 0.002 0.001 0.008 1.38% -42.86%
CABI1 2018 | base18b36k | PN3 24 | CAN 0.003 0 0.041 0.016 0.015 0.075 12.93% 2.74%
CABI1 2018 | base18b36k | PN3 24 | CEN 0 0 0 0 0 0 0.00% | -100.00%
CABI1 2018 | base18b36k | PN3 24 | CO 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PN3 24 | EUS 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PN3 24 | ID 0.007 0.001 0.026 0.038 0.009 0.081 13.97% -26.36%
CABI1 2018 | base18b36k | PN3 24 | MEX 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PN3 24 | MT 0.006 0.003 0.047 0.009 0.014 0.079 13.62% -30.70%
CABI1 2018 | base18b36k | PN3 24 | ND 0 0 0 0 0.001 0.001 0.17% -50.00%
CABI1 2018 | base18b36k | PN3 24 | NM 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PN3 24 | NV 0 0 0.001 0 0.003 0.004 0.69% 0.00%
CABI1 2018 | base18b36k | PN3 24 | OD 0.119 0.119 20.52% 8.18%
CABI1 2018 | base18b36k | PN3 24 | OR 0.004 0.002 0.019 0.004 0.015 0.044 7.59% -25.42%
CABI1 2018 | base18b36k | PN3 24 | PO 0 0 0.004 0.009 0.001 0.014 2.41% 7.69%
CABI1 2018 | base18b36k | PN3 24 | SD 0 0 0 0 0 0 0.00% 0.00%
CABI1 2018 | base18b36k | PN3 24 | UT 0 0 0.002 0 0.002 0.004 0.69% -42.86%
CABI1 2018 | base18b36k | PN3 24 | WA 0.022 0.005 0.082 0.015 0.021 0.145 25.00% -43.58%
CABI1 2018 | base18b36k | PN3 24 | WYy 0 0 0.001 0.002 0.003 0.006 1.03% 0.00%
Total 0.043 0.011 0.227 0.095 0.085 0.119 0.58 100.00% -24.68%
Percent by
Source Type 7.41% 1.90% | 39.14% | 16.38% | 14.66% | 20.52% | 100.00%
Idaho
Percent
Total
Contribution 1.21% 0.17% 4.48% 6.55% 1.55% 0.00% 13.97%
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Eagle Cap Wilderness

Sulfate

Nat. Perce_nt .

Fires & | Anthro. Outside Contribution
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total
STAR1 2002 | plan02c36k PS4 23 | AZ 0 0 0 0 0.001 0.001 0.14%
STAR1 2002 | plan02c36k PS4 23 | CA 0.001 0 0.001 0.001 0.003 0.006 0.86%
STAR1 2002 | plan02c36k PS4 23 | CAN 0 0 0.002 0.024 0.079 0.105 15.09%
STAR1 2002 | plan02c36k PS4 23 | CEN 0 0 0 0 0.002 0.002 0.29%
STAR1 2002 | plan02c36k PS4 23 | CO 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PS4 23 | EUS 0 0 0 0 0.002 0.002 0.29%
STAR1 2002 | plan02c36k | PS4 23 | ID 0.001 0.001 0.006 0.006 0.01 0.024 3.45%
STAR1 2002 | plan02c36k | PS4 23 | MEX 0 0 0 0 0.002 0.002 0.29%
STAR1 2002 | plan02c36k | PS4 23 | MT 0 0.001 0.001 0.003 0.005 0.72%
STAR1 2002 | plan02c36k PS4 23 | ND 0 0 0 0 0.01 0.01 1.44%
STAR1 2002 | plan02c36k PS4 23 | NM 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PS4 23 | NV 0 0 0.001 0.002 0.009 0.012 1.72%
STAR1 2002 | plan02c36k | PS4 23 | OR 0.004 0.004 0.017 0.009 0.036 0.07 10.06%
STAR1 2002 | plan02c36k | PS4 23 | PO 0 0 0.002 0.02 0.001 0.023 3.30%
STAR1 2002 | plan02c36k | PS4 23 | SD 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k | PS4 23 | UT 0 0 0 0 0.001 0.001 0.14%
STAR1 2002 | plan02c36k | PS4 23 | WA 0.003 0.002 0.024 0.01 0.061 0.1 14.37%
STAR1 2002 | plan02c36k | PS4 23 | WY 0 0 0 0 0.004 0.004 0.57%
STAR1 2002 | plan02c36k | PS4 23 | OD 0.329 0.329 47.27%

100.00%

Total 0.009 0.007 0.054 0.073 0.224 0.329 0.696
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Nat. Change

Fires Anthro. Outside Percent from 02
site Year | modelrun param SReg & Bio. | Fires Mobile | Area Point Domain | Total Contribution | - 18
STAR1 2018 | base18b36k | PS4 23 | AZ 0 0 0 0 0.001 0.001 0.15% 0.00%
STAR1 2018 | base18b36k | PS4 23 | CA 0.001 0 0.001 0.001 0.003 0.006 0.89% 0.00%
STAR1 2018 | base18b36k | PS4 23 | CAN 0 0 0.002 0.023 0.078 0.103 15.33% -1.90%
STAR1 2018 | base18b36k | PS4 23 | CEN 0 0 0 0 0.001 0.001 0.15% | -50.00%
STAR1 2018 | base18b36k | PS4 23 | CO 0 0 0 0 0 0 0.00% | #DIV/0!
STAR1 2018 | base18b36k | PS4 23 | EUS 0 0 0 0 0.001 0.001 0.15% | -50.00%
STAR1 2018 | basel18b36k | PS4 23 | ID 0.001 0.001 0.001 0.007 0.012 0.022 3.27% -8.33%
STAR1 2018 | base18b36k | PS4 23 | MEX 0 0 0 0 0.002 0.002 0.30% 0.00%
STAR1 2018 | base18b36k | PS4 23 | MT 0 0 0 0.001 0.004 0.005 0.74% 0.00%
STAR1 2018 | base18b36k | PS4 23 | ND 0 0 0 0 0.011 0.011 1.64% | 10.00%
STAR1 2018 | base18b36k | PS4 23 | NM 0 0 0 0 0 0 0.00% | #DIV/0O!
STAR1 2018 | base18b36k | PS4 23 | NV 0 0 0.002 0.011 0.013 1.93% 8.33%
STAR1 2018 | base18b36k | PS4 23 | OR 0.004 0.003 0.005 0.009 0.043 0.064 9.52% -8.57%
STAR1 2018 | base18b36k | PS4 23 | PO 0 0 0.001 0.019 0.001 0.021 3.13% -8.70%

0.00%
STAR1 2018 | basel18b36k | PS4 23 | SD 0 0 0 0 0 0 0.00%
STAR1 2018 | basel18b36k | PS4 23 | UT 0 0 0 0 0.001 0.001 0.15% 0.00%
STAR1 2018 | basel18b36k | PS4 23 | WA 0.003 0.001 0.003 0.011 0.069 0.087 12.95% | -13.00%
STAR1 2018 | basel18b36k | PS4 23 | WY 0 0 0 0.001 0.005 0.006 0.89% | 50.00%
0.328

STAR1 2018 | base18b36k | PS4 23 | OD 0.328 48.81% -0.30%
Total 0.009 0.005 0.013 0.074 0.243 0.328 0.672 100.00% -3.45%
Percent by
Source Type 1.34% | 0.74% | 1.93% | 11.01% | 36.16% | 48.81% | 100.00%
Idaho
Percent
Total
Contribution 0.15% 0.15% | 0.15% 1.04% 1.79% 0.00% 3.27%
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Nitrate

Nat.
Fires Anthro. Outside Percent
site Year modelrun param SReg & Bio. | Fires Mobile | Area Point | Domain | Total Contribution
STAR1 2002 | plan02c36k PN3 23 | AZ 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PN3 23 | CA 0.003 0.001 | 0.033 | 0.005 | 0.003 0.045 3.93%
STAR1 2002 | plan02c36k PN3 23 | CAN 0.006 0| 0.029 | 0.015 | 0.016 0.066 5.77%
STAR1 2002 | plan02c36k PN3 23 | CEN 0 0| 0.001 0 0 0.001 0.09%
STAR1 2002 | plan02c36k PN3 23 | CcO 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PN3 23 | EUS 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PN3 23 | ID 0.014 0.004 0.12 | 0.071 | 0.018 0.227 19.84%
STAR1 2002 | plan02c36k PN3 23 | MEX 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PN3 23 | MT 0.002 0.001 | 0.013 | 0.001 | 0.004 0.021 1.84%
STAR1 2002 | plan02c36k PN3 23 | ND 0 0| 0.001 0| 0.002 0.003 0.26%
STAR1 2002 | plan02c36k PN3 23 | NM 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PN3 23 | NV 0.003 0 0.02 | 0.001 | 0.018 0.042 3.67%
STAR1 2002 | plan02c36k PN3 23 | OR 0.033 0.013 | 0.197 | 0.011 | 0.045 0.299 26.14%
STAR1 2002 | plan02c36k PN3 23 | PO 0 0| 0.003| 0.008 | 0.001 0.012 1.05%
STAR1 2002 | plan02c36k PN3 23 | sD 0 0 0 0 0 0 0.00%
STAR1 2002 | plan02c36k PN3 23 | UT 0 0| 0.009 0| 0.003 0.012 1.05%
STAR1 2002 | plan02c36k PN3 23 | WA 0.018 0.017 | 0.163 | 0.008 | 0.016 0.222 19.41%
STAR1 2002 | plan02c36k PN3 23 | Wy 0 0| 0.002| 0.001 | 0.003 0.006 0.52%
STAR1 2002 | plan02c36k PN3 23 | OD 0.188 | 0.188 16.43%
Total 0.079 0.036 | 0.591 | 0.121 | 0.129 0.188 | 1.144 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year modelrun param | N SReg | & Bio. | Fires Mobile Area Point Domain | Total Contribution | 18
STAR1 2018 | base18b36k | PN3 23 | AZ 0 0 0 0 0 0 0.00% 0.00%
STAR1 2018 | base18b36k | PN3 23 | CA 0.003 0 0.014 0.005 0.004 0.026 2.97% -42.22%
STAR1 2018 | base18b36k | PN3 23 | CAN 0.005 0 0.028 0.015 0.016 0.064 7.31% -3.03%
STAR1 2018 | base18b36k | PN3 23 | CEN 0 0 0 0 0 0 0.00% | -100.00%
STAR1 2018 | base18b36k | PN3 23 | CO 0 0 0 0 0 0 0.00% 0.00%
STAR1 2018 | base18b36k | PN3 23 | EUS 0 0 0 0 0 0 0.00% 0.00%
STAR1 2018 | base18b36k | PN3 23 | ID 0.013 0.002 0.046 0.097 0.02 0.178 20.32% -21.59%
STAR1 2018 | base18b36k | PN3 23 | MEX 0 0 0 0 0 0 0.00% 0.00%
STAR1 2018 | base18b36k | PN3 23 | MT 0.002 0 0.007 0.002 0.004 0.015 1.71% -28.57%
STAR1 2018 | base18b36k | PN3 23 | ND 0 0 0.001 0 0.002 0.003 0.34% 0.00%
STAR1 2018 | base18b36k | PN3 23 | NM 0 0 0 0 0 0 0.00% 0.00%
STAR1 2018 | base18b36k | PN3 23 | NV 0.003 0 0.012 0.001 0.022 0.038 4.34% -9.52%
STAR1 2018 | base18b36k | PN3 23 | OR 0.032 0.01 0.102 0.012 0.056 0.212 24.20% -29.10%
STAR1 2018 | base18b36k | PN3 23 | PO 0 0 0.002 0.008 0.001 0.011 1.26% -8.33%
STAR1 2018 | base18b36k | PN3 23 | SD 0 0 0 0 0 0 0.00% 0.00%
STAR1 2018 | base18b36k | PN3 23 | UT 0 0 0.004 0.001 0.003 0.008 0.91% -33.33%
STAR1 2018 | base18b36k | PN3 23 | WA 0.017 0.007 0.068 0.009 0.019 0.12 13.70% -45.95%
STAR1 2018 | base18b36k | PN3 23 | WY 0 0 0.001 0.002 0.003 0.006 0.68% 0.00%
STAR1 2018 | base18b36k | PN3 23 | OD 0.195 0.195 22.26% 3.72%
Total 0.075 0.019 0.285 0.152 0.15 0.195 0.876 100.00% -23.43%
Percent by
Source Type 8.56% 2.17% | 32.53% | 17.35% | 17.12% | 22.26% | 100.00%
Idaho
Percent
Total
Contribution 1.48% 0.23% 5.25% | 11.07% 2.28% 0.00% 20.32%
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Jarbidge Wilderness

Sulfate
Nat. Fires | Anthro. Outside Percent
site Year modelrun param SReg & Bio. Fires Mobile Area Point Domain | Total Contribution
JARB1 2002 | plan02c36k | PS4 21 | AZ 0 0 0 0 0.003 0.003 0.57%
JARB1 2002 | plan02c36k | PS4 21 | CA 0.007 0 0.003 0.003 0.011 0.024 4.59%
JARB1 2002 | plan02c36k | PS4 21 | CAN 0 0 0.001 0.01 0.012 0.023 4.40%
JARB1 2002 | plan02c36k | PS4 21 | CEN 0 0.001 0.001 0.008 0.01 1.91%
JARB1 2002 | plan02c36k | PS4 21 | CO 0 0 0 0 0.002 0.002 0.38%
JARB1 2002 | plan02c36k | PS4 21 | EUS 0 0 0 0.001 0.014 0.015 2.87%
JARB1 2002 | plan02c36k | PS4 21 | ID 0.027 0 0.006 0.005 0.012 0.05 9.56%
JARB1 2002 | plan02c36k | PS4 21 | MEX 0 0 0 0.002 0.011 0.013 2.49%
JARB1 2002 | plan02c36k | PS4 21 | MT 0 0 0 0 0.001 0.001 0.19%
JARB1 2002 | plan02c36k | PS4 21 | ND 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PS4 21 | NM 0 0 0 0 0.002 0.002 0.38%
JARB1 2002 | plan02c36k | PS4 21 | NV 0.005 0 0.002 0.003 0.014 0.024 4.59%
JARB1 2002 | plan02c36k | PS4 21 | OR 0.011 0.001 0.008 0.005 0.015 0.04 7.65%
JARB1 2002 | plan02c36k | PS4 21 | PO 0 0 0.002 0.028 0.004 0.034 6.50%
JARB1 2002 | plan02c36k | PS4 21 | SD 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PS4 21 | UT 0 0 0.002 0 0.006 0.008 1.53%
JARB1 2002 | plan02c36k | PS4 21 | WA 0.001 0.001 0.011 0.004 0.028 0.045 8.60%
JARB1 2002 | plan02c36k | PS4 21 | WY 0.002 0 0 0.001 0.005 0.008 1.53%
JARB1 2002 | plan02c36k | PS4 21 | OD 0.221 0.221 42.26%
Total 0.053 0.002 0.036 0.063 0.148 0.221 0.523 100.00%
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Nat. Change

Fires & Anthro. Outside Percent from 02
site Year modelrun param SReg | Bio. Fires Mobile | Area Point Domain | Total Contribution | - 18
JARB1 2018 | base18b36k | PS4 21 | AZ 0 0 0 0 0.003 0.003 0.60% 0.00%
JARB1 2018 | base18b36k | PS4 21 | CA 0.007 0 0.002 0.003 0.013 0.025 4.96% 4.17%
JARB1 2018 | base18b36k | PS4 21 | CAN 0 0 0.001 0.01 0.012 0.023 4.56% 0.00%
JARB1 2018 | base18b36k | PS4 21 | CEN 0 0 0 0.001 0.006 0.007 1.39% | -30.00%
JARB1 2018 | base18b36k | PS4 21 | CO 0 0 0 0 0.001 0.001 0.20% | -50.00%
JARB1 2018 | base18b36k | PS4 21 | EUS 0 0 0.001 0.006 0.007 1.39% | -53.33%
JARB1 2018 | base18b36k | PS4 21 | ID 0.027 0 0.001 0.005 0.018 0.051 10.12% 2.00%
JARB1 2018 | base18b36k | PS4 21 | MEX 0 0 0 0.003 0.011 0.014 2.78% 7.69%
JARB1 2018 | base18b36k | PS4 21 | MT 0 0 0 0 0.001 0.001 0.20% 0.00%
JARB1 2018 | base18b36k | PS4 21 | ND 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PS4 21 | NM 0 0 0 0.002 0.002 0.40% 0.00%
JARB1 2018 | base18b36k | PS4 21 | NV 0.005 0 0.001 0.004 0.018 0.028 5.56% | 16.67%
JARB1 2018 | base18b36k | PS4 21 | OR 0.011 0.001 0.001 0.004 0.019 0.036 7.14% | -10.00%
JARB1 2018 | base18b36k | PS4 21 | PO 0 0 0.001 0.028 0.005 0.034 6.75% 0.00%
JARB1 2018 | base18b36k | PS4 21 | SD 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PS4 21 | UT 0 0 0.001 0.001 0.008 0.01 1.98% | 25.00%
JARB1 2018 | base18b36k | PS4 21 | WA 0.001 0 0.001 0.005 0.023 0.03 5.95% | -33.33%
JARB1 2018 | base18b36k | PS4 21 | WY 0.002 0 0 0.001 0.008 0.011 2.18% | 37.50%
JARB1 2018 | base18b36k | PS4 21 | OD 0.221 0.221 43.85% 0.00%
Total 0.053 0.001 0.009 0.066 0.154 0.221 0.504 100.00% -3.63%
Percent by
Source Type 10.52% | 0.20% | 1.79% | 13.10% | 30.56% | 43.85% | 100.00%
Idaho
Percent
Total
Contribution 5.36% | 0.00% | 0.20% | 0.99% | 3.57% | 0.00% | 10.12%
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Nitrate

Nat.
Fires & Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
JARB1 2002 | plan02c36k | PN3 21 | AZ 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | CA 0.002 0 0.016 0.003 0.002 0.023 7.59%
JARB1 2002 | plan02c36k | PN3 21 | CAN 0 0 0.003 0.001 0.001 0.005 1.65%
JARB1 2002 | plan02c36k | PN3 21 | CEN 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | CO 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | EUS 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | ID 0.012 0.001 0.049 0.025 0.01 0.097 32.01%
JARB1 2002 | plan02c36k | PN3 21 | MEX 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | MT 0 0 0.001 0 0 0.001 0.33%
JARB1 2002 | plan02c36k | PN3 21 | ND 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | NM 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | NV 0.005 0 0.018 0.001 0.012 0.036 11.88%
JARB1 2002 | plan02c36k | PN3 21 | OR 0.002 0.001 0.009 0.001 0.002 0.015 4.95%
JARB1 2002 | plan02c36k | PN3 21 | PO 0 0 0.001 0.002 0 0.003 0.99%
JARB1 2002 | plan02c36k | PN3 21 | SD 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | UT 0.002 0 0.024 0.001 0.012 0.039 12.87%
JARB1 2002 | plan02c36k | PN3 21 | WA 0.002 0.002 0.014 0.001 0.001 0.02 6.60%
JARB1 2002 | plan02c36k | PN3 21 | WY 0 0 0 0 0 0 0.00%
JARB1 2002 | plan02c36k | PN3 21 | OD 0.064 0.064 21.12%
Total 0.025 0.004 0.135 0.035 0.040 0.064 0.303 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year | modelrun param SReg | & Bio. Fires Mobile Area Point Domain | Total Contribution | 18
JARB1 2018 | base18b36k | PN3 21 | AZ 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | CA 0.001 0 0.006 0.003 0.002 0.012 5.06% -47.83%
JARB1 2018 | base18b36k | PN3 21 | CAN 0 0 0.003 0.001 0.001 0.005 2.11% 0.00%
JARB1 2018 | base18b36k | PN3 21 | CEN 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | CO 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | EUS 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | ID 0.011 0 0.018 0.033 0.011 0.073 30.80% -24.74%
JARB1 2018 | base18b36k | PN3 21 | MEX 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | MT 0 0 0 0 0 0 0.00% | -100.00%
JARB1 2018 | base18b36k | PN3 21 | ND 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | NM 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | NV 0.005 0 0.011 0.001 0.015 0.032 13.50% -11.11%
JARB1 2018 | base18b36k | PN3 21 | OR 0.002 0.001 0.004 0.001 0.003 0.011 4.64% -26.67%
JARB1 2018 | base18b36k | PN3 21 | PO 0 0 0 0.002 0 0.002 0.84% -33.33%
JARB1 2018 | base18b36k | PN3 21 | SD 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | UT 0.002 0 0.01 0.001 0.012 0.025 10.55% -35.90%
JARB1 2018 | base18b36k | PN3 21 | WA 0.002 0.001 0.005 0.001 0.002 0.011 4.64% 0.00%
JARB1 2018 | base18b36k | PN3 21 | WY 0 0 0 0 0 0 0.00% 0.00%
JARB1 2018 | base18b36k | PN3 21 | OD 0.066 0.066 27.85% 3.13%
Total 0.023 0.002 0.057 0.043 0.046 0.066 0.237 100.00% -21.78%
Percent by
Source Type 9.70% 0.84% | 24.05% | 18.14% | 19.41% | 27.85% | 100.00%
Idaho
Percent
Total
Contribution 4.64% 0.00% 7.59% | 13.92% 4.64% 0.00% 30.80%
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Glacier National Park

Nitrate
Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
GLAC1 2002 | plan02c36k | PN3 24 | AZ 0 0 0.001 0 0 0.001 0.09%
GLAC1 2002 | plan02c36k | PN3 24 | CA 0.001 0 0.017 0.003 0.002 0.023 2.06%
GLAC1 2002 | plan02c36k | PN3 24 | CAN 0.01 0 0.108 0.064 0.061 0.243 21.72%
GLAC1 2002 | plan02c36k | PN3 24 | CEN 0 0 0.001 0 0 0.001 0.09%
GLAC1 2002 | plan02c36k | PN3 24 | co 0 0 0 0 0 0 0.00%
GLAC1 2002 | plan02c36k | PN3 24 | EUS 0 0 0 0 0 0 0.00%
GLAC1 2002 | plan02c36k | PN3 24 | ID 0.006 0.003 0.06 0.024 0.008 0.101 9.03%
GLAC1 2002 | plan02c36k | PN3 24 | MEX 0 0 0 0 0 0 0.00%
GLAC1 2002 | plan02c36k | PN3 24 | MT 0.016 0.011 0.178 0.017 0.034 0.256 22.88%
GLAC1 2002 | plan02c36k | PN3 24 | ND 0 0 0.001 0 0.001 0.002 0.18%
GLAC1 2002 | plan02c36k | PN3 24 | NM 0 0 0 0 0 0 0.00%
GLAC1 2002 | plan02c36k | PN3 24 | NV 0.001 0 0.003 0 0.003 0.007 0.63%
GLAC1 2002 | plan02c36k | PN3 24 | OR 0.004 0.006 0.039 0.003 0.011 0.063 5.63%
GLAC1 2002 | plan02c36k | PN3 24 | PO 0 0 0.002 0.006 0.001 0.009 0.80%
GLAC1 2002 | plan02c36k | PN3 24 | SD 0 0 0 0 0 0 0.00%
GLAC1 2002 | plan02c36k | PN3 24 | UT 0 0 0.005 0 0.002 0.007 0.63%
GLAC1 2002 | plan02c36k | PN3 24 | WA 0.012 0.006 0.114 0.007 0.009 0.148 13.23%
GLAC1 2002 | plan02c36k | PN3 24 | WY 0 0 0.003 0.001 0.005 0.009 0.80%
GLAC1 2002 | plan02c36k | PN3 24 | OD 0.249 0.249 22.25%
Total 0.249 1.119 1.000 0.000 0.000 0.000 1.119 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year modelrun param SReg | & Bio. | Fires Mobile Area Point Domain | Total Contribution | 18
GLAC1 2018 | base18b36k | PN3 24 | AZ 0 0 0 0 0 0 0.00% | -100.00%
GLAC1 2018 | base18b36k | PN3 24 | CA 0.001 0 0.007 0.003 0.002 0.013 1.38% -43.48%
GLAC1 2018 | base18b36k | PN3 24 | CAN 0.011 0 0.109 0.065 0.062 0.247 26.14% 1.65%
GLAC1 2018 | base18b36k | PN3 24 | CEN 0 0 0 0 0 0 0.00% | -100.00%
GLAC1 2018 | base18b36k | PN3 24 | CO 0 0 0 0 0 0 0.00% | #DIV/0!
GLAC1 2018 | base18b36k | PN3 24 | EUS 0 0 0 0 0 0 0.00% | #DIV/O!
GLAC1 2018 | base18b36k | PN3 24 | ID 0.006 0.001 0.024 0.034 0.01 0.075 7.94% -25.74%
GLAC1 2018 | base18b36k | PN3 24 | MEX 0 0 0 0 0 0 0.00% | #DIV/O!
GLAC1 2018 | base18b36k | PN3 24 | MT 0.016 0.007 0.105 0.023 0.039 0.19 20.11% -25.78%
GLAC1 2018 | base18b36k | PN3 24 | ND 0 0 0.001 0 0.002 0.003 0.32% 50.00%
GLAC1 2018 | base18b36k | PN3 24 | NM 0 0 0 0 0 0 0.00% | #DIV/0!
GLAC1 2018 | base18b36k | PN3 24 | NV 0.001 0 0.002 0 0.004 0.007 0.74% 0.00%
GLAC1 2018 | base18b36k | PN3 24 | OR 0.004 0.006 0.019 0.003 0.014 0.046 4.87% -26.98%
GLAC1 2018 | base18b36k | PN3 24 | PO 0 0 0.002 0.006 0.001 0.009 0.95% 0.00%
GLAC1 2018 | base18b36k | PN3 24 | sD 0 0 0 0 0 0 0.00% | #DIV/O!
GLAC1 2018 | base18b36k | PN3 24 | UT 0 0 0.002 0 0.002 0.004 0.42% -42.86%
GLAC1 2018 | base18b36k | PN3 24 | WA 0.012 0.005 0.048 0.008 0.011 0.084 8.89% -43.24%
GLAC1 2018 | base18b36k | PN3 24 | WYy 0 0 0.002 0.003 0.004 0.009 0.95% 0.00%
GLAC1 2018 | base18b36k | PN3 24 | OD 0.258 0.258 27.30% 3.61%
Total 0.051 0.019 0.321 0.145 0.151 0.258 0.945 100.00% -15.55%
Percent by
Source Type 5.40% | 2.01% | 33.97% | 15.34% | 15.98% | 27.30% | 100.00%
Idaho
Percent
Total
Contribution 0.63% | 0.11% 2.54% 3.60% 1.06% 0.00% 7.94%
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Sulfate

Eha*gs & Anthro. Outside Percent
site Year modelrun param N SReg Bio. Fires Mobile Area Point Domain Total Contribution
GLAC1 2002 | plan02c36k | PS4 24 | AZ 0 0 0 0 0.001 0.001 0.12%
GLAC1 2002 | plan02c36k | PS4 24 | CA 0.001 0 0.001 0.001 0.003 0.006 0.72%
GLAC1 2002 | plan02c36k | PS4 24 | CAN 0 0 0.004 0.044 0.14 0.188 22.60%
GLAC1 2002 | plan02c36k | PS4 24 | CEN 0 0 0 0 0.002 0.002 0.24%
GLAC1 2002 | plan02c36k | PS4 24 | CO 0 0 0 0 0.001 0.001 0.12%
GLAC1 2002 | plan02c36k | PS4 24 | EUS 0 0 0 0 0.003 0.003 0.36%
GLAC1 2002 | plan02c36k | PS4 24 | 1D 0.001 0.002 0.006 0.005 0.005 0.019 2.28%
GLAC1 2002 | plan02c36k | PS4 24 | MEX 0 0 0 0 0.002 0.002 0.24%
GLAC1 2002 | plan02c36k | PS4 24 | MT 0.004 0.008 0.021 0.017 0.027 0.077 9.25%
GLAC1 2002 | plan02c36k | PS4 24 | ND 0 0 0 0 0.009 0.009 1.08%
GLAC1 2002 | plan02c36k | PS4 24 | NM 0 0 0 0 0 0 0.00%
GLAC1 2002 | plan02c36k | PS4 24 | NV 0.001 0 0 0.001 0.004 0.006 0.72%
GLAC1 2002 | plan02c36k | PS4 24 | OR 0.005 0.003 0.006 0.004 0.021 0.039 4.69%
GLAC1 2002 | plan02c36k | PS4 24 | PO 0 0 0.001 0.011 0.001 0.013 1.56%
GLAC1 2002 | plan02c36k | PS4 24 | SD 0 0 0 0 0 0 0.00%
GLAC1 2002 | plan02c36k | PS4 24 | UT 0 0 0 0 0.002 0.002 0.24%
GLAC1 2002 | plan02c36k | PS4 24 | WA 0.002 0.002 0.015 0.006 0.025 0.05 6.01%
GLAC1 2002 | plan02c36k | PS4 24 | WY 0 0 0 0.001 0.007 0.008 0.96%
GLAC1 2002 | plan02c36k | PS4 24 | OD 0.406 0.406 48.80%
Total 0.406 0.832 1.000 0.000 0.000 0.000 0.832 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year modelrun param SReg | & Bio. | Fires Mobile | Area Point Domain | Total Contribution | 18
GLAC1 2018 | base18b36k | PS4 24 | AZ 0 0 0 0 0.001 0.001 0.12% 0.00%
GLAC1 2018 | base18b36k | PS4 24 | CA 0.001 0 0 0.001 0.003 0.005 0.60% -16.67%
GLAC1 2018 | base18b36k | PS4 24 | CAN 0 0 0.004 0.045 0.145 0.194 23.35% 3.19%
GLAC1 2018 | base18b36k | PS4 24 | CEN 0 0 0 0 0.002 0.002 0.24% 0.00%
GLAC1 2018 | base18b36k | PS4 24 | CO 0 0 0 0 0 0 0.00% | -100.00%
GLAC1 2018 | base18b36k | PS4 24 | EUS 0 0 0 0 0.001 0.001 0.12% -66.67%
GLAC1 2018 | base18b36k | PS4 24 | ID 0.001 0.001 0.001 0.006 0.007 0.016 1.93% -15.79%
GLAC1 2018 | base18b36k | PS4 24 | MEX 0 0 0 0 0.002 0.002 0.24% 0.00%
GLAC1 2018 | base18b36k | PS4 24 | MT 0.004 0.005 0.007 0.02 0.048 0.084 10.11% 9.09%
GLAC1 2018 | base18b36k | PS4 24 | ND 0 0 0 0 0.009 0.009 1.08% 0.00%
GLAC1 2018 | base18b36k | PS4 24 | NM 0 0 0 0 0 0 0.00% | #DIV/0!
GLAC1 2018 | base18b36k | PS4 24 | NV 0 0 0 0.001 0.004 0.005 0.60% -16.67%
GLAC1 2018 | base18b36k | PS4 24 | OR 0.005 0.003 0.001 0.004 0.027 0.04 4.81% 2.56%
GLAC1 2018 | base18b36k | PS4 24 | PO 0 0 0.001 0.011 0.001 0.013 1.56% 0.00%
GLAC1 2018 | base18b36k | PS4 24 | sD 0 0 0 0 0 0 0.00% | #DIV/O!
GLAC1 2018 | base18b36k | PS4 24 | UT 0 0 0 0 0.002 0.002 0.24% 0.00%
GLAC1 2018 | base18b36k | PS4 24 | WA 0.002 0.002 0.002 0.007 0.027 0.04 4.81% -20.00%
GLAC1 2018 | base18b36k | PS4 24 | WY 0 0 0 0.001 0.008 0.009 1.08% 12.50%
GLAC1 2018 | basel8b36k | PS4 24 | OD 0.408 0.408 49.10% 0.49%
Total 0.013 0.011 | 0.016 0.096 0.287 0.408 0.831 100.00% -0.12%
Percent by
Source Type 1.56% | 1.32% | 1.93% | 11.55% | 34.54% | 49.10% | 100.00%
Idaho %
Total
Contribution 0.12% | 0.12% | 0.12% 0.72% 0.84% 0.00% 1.93%
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Bob Marshall Wilder ness

Nitrate
Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
MONT1 2002 | plan02c36k | PN3 24 | AZ 0 0 0.001 0 0 0.001 0.18%
MONT1 2002 | plan02c36k | PN3 24 | CA 0 0 0.003 0 0 0.003 0.54%
MONT1 2002 | plan02c36k | PN3 24 | CAN 0.004 0 0.029 0.016 0.016 0.065 11.63%
MONT1 2002 | plan02c36k | PN3 24 | CEN 0 0 0.002 0 0.001 0.003 0.54%
MONT1 2002 | plan02c36k | PN3 24 | CO 0 0 0.001 0 0.001 0.002 0.36%
MONT1 2002 | plan02c36k | PN3 24 | EUS 0 0 0 0 0 0 0.00%
MONT1 2002 | plan02c36k | PN3 24 | 1D 0.007 0.002 0.024 0.008 0.003 0.044 7.87%
MONT1 2002 | plan02c36k | PN3 24 | MEX 0 0 0 0 0 0 0.00%
MONT1 2002 | plan02c36k | PN3 24 | MT 0.017 0.007 0.122 0.01 0.029 0.185 33.09%
MONT1 2002 | plan02c36k | PN3 24 | ND 0.001 0 0.001 0 0.002 0.004 0.72%
MONT1 2002 | plan02c36k | PN3 24 | NM 0 0 0 0 0 0 0.00%
MONT1 2002 | plan02c36k | PN3 24 | NV 0 0 0.001 0 0.001 0.002 0.36%
MONT1 2002 | plan02c36k | PN3 24 | OR 0.002 0.002 0.011 0.001 0.004 0.02 3.58%
MONT1 2002 | plan02c36k | PN3 24 | PO 0 0 0.001 0.001 0 0.002 0.36%
MONT1 2002 | plan02c36k | PN3 24 | sSD 0 0 0.001 0 0 0.001 0.18%
MONT1 2002 | plan02c36k | PN3 24 | UT 0 0 0.005 0 0.002 0.007 1.25%
MONT1 2002 | plan02c36k | PN3 24 | WA 0.006 0.005 0.04 0.002 0.003 0.056 10.02%
MONT1 2002 | plan02c36k | PN3 24 | WY 0 0 0.006 0.002 0.009 0.017 3.04%
MONT1 2002 | plan02c36k | PN3 24 | OD 0.147 0.147 26.30%
Total 0.147 0.559 1.000 0.000 0.000 0.000 0.559 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year modelrun param SReg | & Bio. | Fires Mobile Area Point Domain | Total Contribution | 18
MONT1 2018 | base18b36k | PN3 24 | AZ 0 0 0 0 0 0 0.00% | -100.00%
MONT1 2018 | base18b36k | PN3 24 | CA 0 0 0.001 0 0 0.001 0.22% -66.67%
MONT1 2018 | base18b36k | PN3 24 | CAN 0.004 0 0.029 0.017 0.017 0.067 14.66% 3.08%
MONT1 2018 | base18b36k | PN3 24 | CEN 0 0 0.001 0 0.001 0.002 0.44% -33.33%
MONT1 2018 | base18b36k | PN3 24 | CO 0 0 0 0 0.001 0.001 0.22% -50.00%
MONT1 2018 | base18b36k | PN3 24 | EUS 0 0 0 0 0 0 0.00% | #DIV/O!
MONT1 2018 | base18b36k | PN3 24 | ID 0.007 0.001 0.009 0.011 0.004 0.032 7.00% -27.27%
MONT1 2018 | base18b36k | PN3 24 | MEX 0 0 0 0 0 0 0.00% | #DIV/O!
MONT1 2018 | base18b36k | PN3 24 | MT 0.016 0.003 0.057 0.015 0.035 0.126 27.57% -31.89%
MONT1 2018 | base18b36k | PN3 24 | ND 0.001 0 0.001 0.001 0.002 0.005 1.09% 25.00%
MONT1 2018 | base18b36k | PN3 24 | NM 0 0 0 0 0 0 0.00% | #DIV/O!
MONT1 2018 | base18b36k | PN3 24 | NV 0 0 0 0 0.001 0.001 0.22% -50.00%
MONT1 2018 | base18b36k | PN3 24 | OR 0.002 0.001 0.006 0.001 0.005 0.015 3.28% -25.00%
MONT1 2018 | base18b36k | PN3 24 | PO 0 0 0.001 0.001 0 0.002 0.44% 0.00%
MONT1 2018 | base18b36k | PN3 24 | sSD 0 0 0 0 0 0 0.00% | -100.00%
MONT1 2018 | base18b36k | PN3 24 | UT 0 0 0.002 0 0.002 0.004 0.88% -42.86%
MONT1 2018 | base18b36k | PN3 24 | WA 0.006 0.003 0.017 0.003 0.004 0.033 7.22% -41.07%
MONT1 2018 | base18b36k | PN3 24 | WY 0 0 0.003 0.005 0.007 0.015 3.28% -11.76%
MONT1 2018 | base18b36k | PN3 24 | OD 0.153 0.153 33.48% 4.08%
Total 0.036 0.008 0.127 0.054 0.079 0.153 0.457 100.00% -18.25%
Percent by
Source Type 7.88% 1.75% | 27.79% | 11.82% | 17.29% | 33.48% | 100.00%
Idaho
Percent
Total
Contribution 1.53% | 0.22% 1.97% 2.41% 0.88% 0.00% 7.00%
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Sulfate

Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
MONT1 2002 | plan02c36k | PS4 24 | AZ 0 0 0 0 0.001 0.001 0.15%
MONT1 2002 | plan02c36k | PS4 24 | CA 0.001 0 0.001 0.001 0.004 0.007 1.07%
MONT1 2002 | plan02c36k | PS4 24 | CAN 0 0 0.002 0.021 0.075 0.098 15.03%
MONT1 2002 | plan02c36k | PS4 24 | CEN 0 0 0.001 0.001 0.007 0.009 1.38%
MONT1 2002 | plan02c36k | PS4 24 | CO 0 0 0 0 0.003 0.003 0.46%
MONT1 2002 | plan02c36k | PS4 24 | EUS 0 0 0 0 0.003 0.003 0.46%
MONT1 2002 | plan02c36k | PS4 24 | ID 0.022 0.001 0.003 0.002 0.003 0.031 4.75%
MONT1 2002 | plan02c36k | PS4 24 | MEX 0 0 0 0.001 0.005 0.006 0.92%
MONT1 2002 | plan02c36k | PS4 24 | MT 0.002 0.005 0.011 0.007 0.02 0.045 6.90%
MONT1 2002 | plan02c36k | PS4 24 | ND 0 0 0 0 0.008 0.008 1.23%
MONT1 2002 | plan02c36k | PS4 24 | NM 0 0 0 0 0.001 0.001 0.15%
MONT1 2002 | plan02c36k | PS4 24 | NV 0.001 0 0 0.001 0.003 0.005 0.77%
MONT1 2002 | plan02c36k | PS4 24 | OR 0.007 0.001 0.004 0.003 0.011 0.026 3.99%
MONT1 2002 | plan02c36k | PS4 24 | PO 0 0 0.001 0.012 0.001 0.014 2.15%
MONT1 2002 | plan02c36k | PS4 24 | SD 0 0 0 0 0 0 0.00%
MONT1 2002 | plan02c36k | PS4 24 | UT 0 0 0.001 0 0.003 0.004 0.61%
MONT1 2002 | plan02c36k | PS4 24 | WA 0.003 0.002 0.012 0.005 0.023 0.045 6.90%
MONT1 2002 | plan02c36k | PS4 24 | WY 0 0 0.001 0.002 0.016 0.019 2.91%
MONT1 2002 | plan02c36k | PS4 24 | OD 0.327 0.327 50.15%
Total 0.327 0.652 1.000 0.000 0.000 0.000 0.652 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02
site Year modelrun param SReg & Bio. | Fires Mobile | Area Point Domain | Total Contribution | - 18
MONT1 2018 | base18b36k | PS4 24 | AZ 0 0 0 0 0.002 0.002 0.31% | 100.00%
MONT1 2018 | base18b36k | PS4 24 | CA 0.001 0 0.001 0.001 0.005 0.008 1.24% 14.29%
MONT1 2018 | base18b36k | PS4 24 | CAN 0 0 0.002 0.022 0.08 0.104 16.17% 6.12%
MONT1 2018 | base18b36k | PS4 24 | CEN 0 0 0 0.001 0.005 0.006 0.93% | -33.33%
MONT1 2018 | base18b36k | PS4 24 | CO 0 0 0 0 0.003 0.003 0.47% 0.00%
MONT1 2018 | base18b36k | PS4 24 | EUS 0 0 0 0 0.001 0.001 0.16% | -66.67%
MONT1 2018 | base18b36k | PS4 24 | ID 0.022 0 0.001 0.002 0.005 0.03 4.67% -3.23%
MONT1 2018 | base18b36k | PS4 24 | MEX 0 0 0 0.001 0.005 0.006 0.93% 0.00%
MONT1 2018 | base18b36k | PS4 24 | MT 0.002 0.002 0.003 0.007 0.032 0.046 7.15% 2.22%
MONT1 2018 | base18b36k | PS4 24 | ND 0 0 0 0 0.009 0.009 1.40% 12.50%
MONT1 2018 | base18b36k | PS4 24 | NM 0 0 0 0 0.001 0.001 0.16% 0.00%
MONT1 2018 | base18b36k | PS4 24 | NV 0.001 0 0 0.001 0.002 0.004 0.62% | -20.00%
MONT1 2018 | base18b36k | PS4 24 | OR 0.007 0.001 0 0.002 0.013 0.023 3.58% | -11.54%
MONT1 2018 | base18b36k | PS4 24 | PO 0 0 0.001 0.012 0.002 0.015 2.33% 7.14%
MONT1 2018 | base18b36k | PS4 24 | SD 0 0 0 0 0 0 0.00% | #DIV/O!
MONT1 2018 | base18b36k | PS4 24 | UT 0 0 0 0 0.004 0.004 0.62% 0.00%
MONT1 2018 | base18b36k | PS4 24 | WA 0.003 0.001 0.001 0.005 0.021 0.031 4.82% | -31.11%
MONT1 2018 | base18b36k | PS4 24 | WY 0 0 0 0.003 0.02 0.023 3.58% 21.05%
MONT1 2018 | base18b36k | PS4 24 | OD 0.327 0.327 50.86% 0.00%
Total 0.036 0.004 | 0.009 | 0.057 0.21 0.327 0.643 100.00% -1.38%
Percent by
Source Type 5.60% | 0.62% | 1.40% | 8.86% | 32.66% | 50.86% | 100.00%
Idaho
Percent
Total
Contribution 3.42% | 0.00% | 0.16% | 0.31% | 0.78% | 0.00% 4.67%
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Gates of the M ountain Wilder ness

Nitrate
Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
GAMO1 2002 | plan02c36k | PN3 23 | AZ 0 0 0.001 0 0 0.001 0.22%
GAMO1 2002 | plan02c36k | PN3 23 | CA 0 0 0.002 0 0 0.002 0.43%
GAMO1 2002 | plan02c36k | PN3 23 | CAN 0.003 0 0.026 0.02 0.019 0.068 14.69%
GAMO1 2002 | plan02c36k | PN3 23 | CEN 0 0 0.001 0 0 0.001 0.22%
GAMO1 2002 | plan02c36k | PN3 23 | CO 0 0 0.001 0 0 0.001 0.22%
GAMO1 2002 | plan02c36k | PN3 23 | EUS 0 0 0 0 0 0 0.00%
GAMO1 2002 | plan02c36k | PN3 23 | ID 0.007 0.001 0.016 0.005 0.002 0.031 6.70%
GAMO1 2002 | plan02c36k | PN3 23 | MEX 0 0 0 0 0 0 0.00%
GAMO1 2002 | plan02c36k | PN3 23 | MT 0.019 0.001 0.09 0.008 0.029 0.147 31.75%
GAMO1 2002 | plan02c36k | PN3 23 | ND 0 0 0.001 0 0.001 0.002 0.43%
GAMO1 2002 | plan02c36k | PN3 23 | NM 0 0 0 0 0 0 0.00%
GAMO1 2002 | plan02c36k | PN3 23 | NV 0 0 0 0 0 0 0.00%
GAMO1 2002 | plan02c36k | PN3 23 | OR 0.001 0.001 0.007 0 0.003 0.012 2.59%
GAMO1 2002 | plan02c36k | PN3 23 | PO 0 0 0.001 0.001 0 0.002 0.43%
GAMO1 2002 | plan02c36k | PN3 23 | SD 0 0 0 0 0 0 0.00%
GAMO1 2002 | plan02c36k | PN3 23 | UT 0 0 0.003 0 0.002 0.005 1.08%
GAMO1 2002 | plan02c36k | PN3 23 | WA 0.005 0.005 0.032 0.002 0.003 0.047 10.15%
GAMO1 2002 | plan02c36k | PN3 23 | wy 0 0 0.004 0.002 0.007 0.013 2.81%
GAMO1 2002 | plan02c36k | PN3 23 | OD 0.131 0.131 28.29%
Total 0.131 0.463 1.000 0.000 0.000 0.000 0.463 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year modelrun param SReg | & Bio. | Fires Mobile Area Point Domain | Total Contribution | 18
GAMO1 2018 | base18b36k | PN3 23 | AZ 0 0 0 0 0 0 0.00% | -100.00%
GAMO1 2018 | base18b36k | PN3 23 | CA 0 0 0.001 0 0 0.001 0.26% | -50.00%
GAMO1 2018 | base18b36k | PN3 23 | CAN 0.003 0 0.026 0.02 0.019 0.068 17.53% 0.00%
GAMO1 2018 | base18b36k | PN3 23 | CEN 0 0 0 0 0 0 0.00% | -100.00%
GAMO1 2018 | base18b36k | PN3 23 | CO 0 0 0 0 0 0 0.00% | -100.00%
GAMO1 2018 | base18b36k | PN3 23 | EUS 0 0 0 0 0 0 0.00% | #DIV/0!
GAMO1 2018 | base18b36k | PN3 23 | ID 0.007 0 0.006 0.007 0.003 0.023 5.93% | -25.81%
GAMO1 2018 | base18b36k | PN3 23 | MEX 0 0 0 0 0 0 0.00% | #DIV/O!
GAMO1 2018 | base18b36k | PN3 23 | MT 0.017 0.001 0.042 0.013 0.038 0.111 28.61% -24.49%
GAMO1 2018 | base18b36k | PN3 23 | ND 0 0 0 0 0.001 0.001 0.26% -50.00%
GAMO1 2018 | base18b36k | PN3 23 | NM 0 0 0 0 0 0 0.00% | #DIV/O!
GAMO1 2018 | base18b36k | PN3 23 | NV 0 0 0 0 0 0 0.00% | #DIV/0!
GAMO1 2018 | base18b36k | PN3 23 | OR 0.001 0 0.004 0.001 0.003 0.009 2.32% -25.00%
GAMO1 2018 | base18b36k | PN3 23 | PO 0 0 0.001 0.001 0 0.002 0.52% 0.00%
GAMO1 2018 | base18b36k | PN3 23 | SD 0 0 0 0 0 0 0.00% | #DIV/O!
GAMO1 2018 | base18b36k | PN3 23 | UT 0 0 0.001 0 0.001 0.002 0.52% -60.00%
GAMO1 2018 | base18b36k | PN3 23 | WA 0.005 0.002 0.013 0.002 0.003 0.025 6.44% | -46.81%
GAMO1 2018 | base18b36k | PN3 23 | WY 0 0 0.003 0.003 0.005 0.011 2.84% | -15.38%
GAMO1 2018 | base18b36k | PN3 23 | OD 0.135 0.135 34.79% 3.05%
Total 0.033 0.003 0.097 0.047 0.073 0.135 0.388 100.00% | -16.20%
Percent by
Source Type 851% | 0.77% | 25.00% | 12.11% | 18.81% | 34.79% | 100.00%
Idaho
Percent
Total
Contribution 1.80% | 0.00% 1.55% 1.80% | 0.77% 0.00% 5.93%
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Sulfate

Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param N SReg Bio. Fires Mobile Area Point Domain | Total Contribution
GAMO1 2002 | plan02c36k | PS4 23 | AZ 0 0 0 0 0.002 0.002 0.28%
GAMO1 2002 | plan02c36k | PS4 23 | CA 0.002 0 0.001 0.001 0.004 0.008 1.12%
GAMO1 2002 | plan02c36k | PS4 23 | CAN 0 0 0.003 0.034 0.115 0.152 21.32%
GAMO1 2002 | plan02c36k | PS4 23 | CEN 0 0 0 0.001 0.005 0.006 0.84%
GAMO1 2002 | plan02c36k | PS4 23 | CO 0 0 0 0 0.002 0.002 0.28%
GAMO1 2002 | plan02c36k | PS4 23 | EUS 0 0 0 0 0.006 0.006 0.84%
GAMO1 2002 | plan02c36k | PS4 23 | ID 0.021 0.001 0.003 0.002 0.004 0.031 4.35%
GAMO1 2002 | plan02c36k | PS4 23 | MEX 0 0 0 0.001 0.005 0.006 0.84%
GAMO1 2002 | plan02c36k | PS4 23 | MT 0.001 0.001 0.016 0.009 0.026 0.053 7.43%
GAMO1 2002 | plan02c36k | PS4 23 | ND 0 0 0 0 0.009 0.009 1.26%
GAMO1 2002 | plan02c36k | PS4 23 | NM 0 0 0 0 0.001 0.001 0.14%
GAMO1 2002 | plan02c36k | PS4 23 | NV 0.001 0 0 0.001 0.003 0.005 0.70%
GAMO1 2002 | plan02c36k | PS4 23 | OR 0.007 0.001 0.004 0.002 0.01 0.024 3.37%
GAMO1 2002 | plan02c36k | PS4 23 | PO 0 0 0.001 0.012 0.002 0.015 2.10%
GAMO1 2002 | plan02c36k | PS4 23 | SD 0 0 0 0 0 0 0.00%
GAMO1 2002 | plan02c36k | PS4 23 | UT 0 0 0.001 0 0.003 0.004 0.56%
GAMO1 2002 | plan02c36k | PS4 23 | WA 0.004 0.002 0.011 0.004 0.02 0.041 5.75%
GAMO1 2002 | plan02c36k | PS4 23 | WY 0.001 0 0.001 0.002 0.011 0.015 2.10%
GAMO1 2002 | plan02c36k | PS4 23 | OD 0.333 0.333 46.70%
Total 0.333 0.713 1.000 0.000 0.000 0.000 0.713 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02
site Year modelrun param SReg & Bio. | Fires Mobile | Area Point Domain | Total Contribution | - 18
GAMO1 2018 | base18b36k | PS4 23 | AZ 0 0 0 0 0.002 0.002 0.28% 0.00%
GAMO1 2018 | base18b36k | PS4 23 | CA 0.002 0 0.001 0.001 0.005 0.009 1.28% | 12.50%
GAMO1 2018 | base18b36k | PS4 23 | CAN 0 0 0.003 0.035 0.12 0.158 22.44% 3.95%
GAMO1 2018 | base18b36k | PS4 23 | CEN 0 0 0 0.001 0.003 0.004 0.57% | -33.33%
GAMO1 2018 | base18b36k | PS4 23 | CO 0 0 0 0 0.001 0.001 0.14% | -50.00%
GAMO1 2018 | base18b36k | PS4 23 | EUS 0 0 0 0 0.003 0.003 0.43% | -50.00%
GAMO1 2018 | basel8b36k | PS4 23 | ID 0.021 0 0.001 0.002 0.005 0.029 4.12% -6.45%
GAMO1 2018 | base18b36k | PS4 23 | MEX 0 0 0 0.001 0.005 0.006 0.85% 0.00%
GAMO1 2018 | base18b36k | PS4 23 | MT 0.001 0 0.005 0.009 0.044 0.059 8.38% | 11.32%
GAMO1 2018 | base18b36k | PS4 23 | ND 0 0 0 0 0.009 0.009 1.28% 0.00%
GAMO1 2018 | base18b36k | PS4 23 | NM 0 0 0 0 0.001 0.001 0.14% 0.00%
GAMO1 2018 | base18b36k | PS4 23 | NV 0.001 0 0 0.001 0.002 0.004 0.57% | -20.00%
GAMO1 2018 | base18b36k | PS4 23 | OR 0.007 0 0 0.002 0.011 0.02 2.84% | -16.67%
GAMO1 2018 | base18b36k | PS4 23 | PO 0 0 0.001 0.012 0.002 0.015 2.13% 0.00%
GAMO1 2018 | base18b36k | PS4 23 | sD 0 0 0 0 0 0 0.00% | #DIV/0!
GAMO1 2018 | base18b36k | PS4 23 | UT 0 0 0 0 0.003 0.003 0.43% | -25.00%
GAMO1 2018 | base18b36k | PS4 23 | WA 0.004 0.001 0.001 0.005 0.02 0.031 4.40% | -24.39%
GAMO1 2018 | base18b36k | PS4 23 | Wy 0.001 0 0 0.002 0.014 0.017 2.41% | 13.33%
GAMO1 2018 | basel8b36k | PS4 23 | OD 0.333 0.333 47.30% 0.00%
Total 0.037 0.001 | 0.012 0.071 0.25 0.333 0.704 100.00% -1.26%
Percent by
Source Type 5.26% | 0.14% | 1.70% | 10.09% | 35.51% | 47.30% | 100.00%
Idaho
Percent
Total
Contribution 2.98% | 0.00% | 0.14% 0.28% 0.71% 0.00% 4.12%
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North Absaroka Wilder ness

Nitrate
Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
NOAB1 2002 | plan02c36k PN3 22 | AZ 0 0 0.001 0 0 0.001 0.30%
NOAB1 2002 | plan02c36k PN3 22 | CA 0 0 0.004 0.001 0.001 0.006 1.82%
NOAB1 2002 | plan02c36k PN3 22 | CAN 0.001 0 0.013 0.011 0.013 0.038 11.55%
NOAB1 2002 | plan02c36k PN3 22 | CEN 0 0 0.001 0 0 0.001 0.30%
NOAB1 2002 | plan02c36k PN3 22 | CO 0 0 0.001 0 0.001 0.002 0.61%
NOAB1 2002 | plan02c36k PN3 22 | EUS 0 0 0 0 0 0 0.00%
NOAB1 2002 | plan02c36k PN3 22 | ID 0.01 0.001 0.029 0.01 0.005 0.055 16.72%
NOAB1 2002 | plan02c36k PN3 22 | MEX 0 0 0 0 0 0 0.00%
NOAB1 2002 | plan02c36k PN3 22 | MT 0.005 0 0.022 0.002 0.02 0.049 14.89%
NOAB1 2002 | plan02c36k PN3 22 | ND 0 0 0.001 0 0.001 0.002 0.61%
NOAB1 2002 | plan02c36k PN3 22 | NM 0 0 0 0 0 0 0.00%
NOAB1 2002 | plan02c36k PN3 22 | NV 0 0 0.001 0 0.001 0.002 0.61%
NOAB1 2002 | plan02c36k PN3 22 | OR 0.001 0.001 0.006 0.001 0.002 0.011 3.34%
NOAB1 2002 | plan02c36k PN3 22 | PO 0 0 0.001 0.002 0 0.003 0.91%
NOAB1 2002 | plan02c36k PN3 22 | SD 0 0 0.001 0 0 0.001 0.30%
NOAB1 2002 | plan02c36k PN3 22 | UT 0 0 0.01 0.001 0.004 0.015 4.56%
NOAB1 2002 | plan02c36k PN3 22 | WA 0.001 0.001 0.011 0.001 0.001 0.015 4.56%
NOAB1 2002 | plan02c36k PN3 22 | WY 0.001 0 0.01 0.004 0.012 0.027 8.21%
NOAB1 2002 | plan02c36k PN3 22 | OD 0.101 0.101 30.70%
Total 0.101 0.329 1.000 0.000 0.000 0.000 0.329 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year modelrun param SReg | & Bio. | Fires Mobile Area Point Domain | Total Contribution | 18
NOAB1 2018 | base18b36k | PN3 22 | AZ 0 0 0.001 0 0.001 0.002 0.68% | 100.00%
NOAB1 2018 | base18b36k | PN3 22 | CA 0 0 0.002 0.001 0.001 0.004 1.35% -33.33%
NOAB1 2018 | base18b36k | PN3 22 | CAN 0.001 0 0.014 0.011 0.013 0.039 13.18% 2.63%
NOAB1 2018 | base18b36k | PN3 22 | CEN 0 0 0 0 0 0 0.00% | -100.00%
NOAB1 2018 | base18b36k | PN3 22 | CO 0 0 0 0 0.001 0.001 0.34% -50.00%
NOAB1 2018 | base18b36k | PN3 22 | EUS 0 0 0 0 0 0 0.00% | #DIV/O!
NOAB1 2018 | base18b36k | PN3 22 | ID 0.01 0.001 0.01 0.013 0.005 0.039 13.18% -29.09%
NOAB1 2018 | base18b36k | PN3 22 | MEX 0 0 0 0 0 0 0.00% | #DIV/O!
NOAB1 2018 | base18b36k | PN3 22 | MT 0.005 0 0.012 0.009 0.024 0.05 16.89% 2.04%
NOAB1 2018 | base18b36k | PN3 22 | ND 0 0 0 0.001 0.001 0.002 0.68% 0.00%
NOAB1 2018 | base18b36k | PN3 22 | NM 0 0 0 0 0 0 0.00% | #DIV/0!
NOAB1 2018 | base18b36k | PN3 22 | NV 0 0 0 0 0.001 0.001 0.34% -50.00%
NOAB1 2018 | base18b36k | PN3 22 | OR 0.001 0.001 0.003 0.001 0.002 0.008 2.70% -27.27%
NOAB1 2018 | base18b36k | PN3 22 | PO 0 0 0.001 0.002 0 0.003 1.01% 0.00%
NOAB1 2018 | base18b36k | PN3 22 | SD 0 0 0 0 0 0 0.00% | -100.00%
NOAB1 2018 | base18b36k | PN3 22 | UT 0 0 0.004 0.001 0.003 0.008 2.70% -46.67%
NOAB1 2018 | base18b36k | PN3 22 | WA 0.001 0.001 0.004 0.001 0.002 0.009 3.04% -40.00%
NOAB1 2018 | base18b36k | PN3 22 | WY 0.001 0 0.006 0.009 0.01 0.026 8.78% -3.70%
NOAB1 2018 | base18b36k | PN3 22 | OD 0.104 0.104 35.14% 2.97%
Total 0.019 0.003 0.057 0.049 0.064 0.104 0.296 100.00% -10.03%
Percent by
Source Type 6.42% 1.01% | 19.26% | 16.55% | 21.62% | 35.14% | 100.00%
Idaho
Percent
Total
Contribution 3.38% | 0.34% 3.38% 4.39% 1.69% 0.00% 13.18%
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Sulfate

Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
NOAB1 2002 | plan02c36k | PS4 22 | AZ 0 0 0 0 0.003 0.003 0.58%
NOAB1 2002 | plan02c36k | PS4 22 | CA 0.003 0 0.001 0.001 0.004 0.009 1.73%
NOAB1 2002 | plan02c36k | PS4 22 | CAN 0 0 0.001 0.012 0.052 0.065 12.52%
NOAB1 2002 | plan02c36k | PS4 22 | CEN 0 0 0.001 0.001 0.008 0.01 1.93%
NOAB1 2002 | plan02c36k | PS4 22 | CO 0 0 0 0 0.003 0.003 0.58%
NOAB1 2002 | plan02c36k | PS4 22 | EUS 0 0 0 0 0.001 0.001 0.19%
NOAB1 2002 | plan02c36k | PS4 22 | ID 0.012 0.001 0.004 0.002 0.011 0.03 5.78%
NOAB1 2002 | plan02c36k | PS4 22 | MEX 0 0 0 0.001 0.008 0.009 1.73%
NOAB1 2002 | plan02c36k | PS4 22 | MT 0.001 0 0.003 0.002 0.028 0.034 6.55%
NOAB1 2002 | plan02c36k | PS4 22 | ND 0 0 0 0 0.004 0.004 0.77%
NOAB1 2002 | plan02c36k | PS4 22 | NM 0 0 0 0 0.002 0.002 0.39%
NOAB1 2002 | plan02c36k | PS4 22 | NV 0.001 0 0 0.001 0.004 0.006 1.16%
NOAB1 2002 | plan02c36k | PS4 22 | OR 0.006 0.001 0.003 0.002 0.005 0.017 3.28%
NOAB1 2002 | plan02c36k | PS4 22 | PO 0 0 0.001 0.01 0.002 0.013 2.50%
NOAB1 2002 | plan02c36k | PS4 22 | SD 0 0 0 0 0 0 0.00%
NOAB1 2002 | plan02c36k | PS4 22 | UT 0 0 0.001 0 0.006 0.007 1.35%
NOAB1 2002 | plan02c36k | PS4 22 | WA 0.001 0.001 0.004 0.002 0.009 0.017 3.28%
NOAB1 2002 | plan02c36k | PS4 22 | WY 0.001 0 0.002 0.004 0.022 0.029 5.59%
NOAB1 2002 | plan02c36k | PS4 22 | OD 0.26 0.26 50.10%
Total 0.260 0.519 1.000 0.000 0.000 0.000 0.519 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02
site Year modelrun param SReg & Bio. | Fires Mobile | Area Point Domain | Total Contribution | - 18
NOAB1 2018 | base18b36k | PS4 22 | AZ 0 0 0 0 0.004 0.004 0.76% | 33.33%
NOAB1 2018 | base18b36k | PS4 22 | CA 0.003 0 0.001 0.001 0.005 0.01 1.90% | 11.11%
NOAB1 2018 | base18b36k | PS4 22 | CAN 0 0 0.001 0.012 0.053 0.066 12.55% 1.54%
NOAB1 2018 | base18b36k | PS4 22 | CEN 0 0 0 0.001 0.005 0.006 1.14% | -40.00%
NOAB1 2018 | base18b36k | PS4 22 | CO 0 0 0 0 0.003 0.003 0.57% 0.00%
NOAB1 2018 | base18b36k | PS4 22 | EUS 0 0 0 0 0.001 0.001 0.19% 0.00%
NOAB1 2018 | basel8b36k | PS4 22 | ID 0.012 0.001 0.001 0.002 0.015 0.031 5.89% 3.33%
NOAB1 2018 | base18b36k | PS4 22 | MEX 0 0 0 0.002 0.009 0.011 2.09% | 22.22%
NOAB1 2018 | base18b36k | PS4 22 | MT 0.001 0 0.001 0.002 0.033 0.037 7.03% 8.82%
NOAB1 2018 | base18b36k | PS4 22 | ND 0 0 0 0 0.004 0.004 0.76% 0.00%
NOAB1 2018 | base18b36k | PS4 22 | NM 0 0 0 0 0.002 0.002 0.38% 0.00%
NOAB1 2018 | base18b36k | PS4 22 | NV 0.001 0 0 0.001 0.003 0.005 0.95% | -16.67%
NOAB1 2018 | base18b36k | PS4 22 | OR 0.006 0.001 0 0.002 0.007 0.016 3.04% -5.88%
NOAB1 2018 | base18b36k | PS4 22 | PO 0 0 0 0.01 0.002 0.012 2.28% -7.69%
NOAB1 2018 | base18b36k | PS4 22 | SD 0 0 0 0 0 0 0.00% | #DIV/0!
NOAB1 2018 | base18b36k | PS4 22 | UT 0 0 0 0.001 0.008 0.009 1.71% | 28.57%
NOAB1 2018 | base18b36k | PS4 22 | WA 0.001 0 0 0.002 0.008 0.011 2.09% | -35.29%
NOAB1 2018 | base18b36k | PS4 22 | WY 0.001 0 0.001 0.005 0.03 0.037 7.03% | 27.59%
NOAB1 2018 | base18b36k | PS4 22 | OD 0.261 0.261 49.62% 0.38%
Total 0.025 0.002 | 0.005| 0.041 0.192 0.261 0.526 100.00% 1.35%
Percent by
Source Type 4.75% 0.38% | 0.95% | 7.79% | 36.50% | 49.62% | 100.00%
Idaho
Percent
Total
Contribution 2.28% 0.19% | 0.19% | 0.38% 2.85% 0.00% 5.89%
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Bridger Wilderness

Nitrate
Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
BRID1 2002 | plan02c36k PN3 22 | AZ 0 0 0.001 0 0 0.001 0.63%
BRID1 2002 | plan02c36k PN3 22 | CA 0.001 0 0.008 0.001 0.001 0.011 6.88%
BRID1 2002 | plan02c36k PN3 22 | CAN 0.001 0 0.004 0.002 0.002 0.009 5.63%
BRID1 2002 | plan02c36k PN3 22 | CEN 0 0 0.001 0 0 0.001 0.63%
BRID1 2002 | plan02c36k PN3 22 | CO 0 0 0 0 0.001 0.001 0.63%
BRID1 2002 | plan02c36k PN3 22 | EUS 0 0 0 0 0 0 0.00%
BRID1 2002 | plan02c36k PN3 22 | ID 0.005 0 0.007 0.003 0.002 0.017 10.63%
BRID1 2002 | plan02c36k PN3 22 | MEX 0 0 0 0 0 0 0.00%
BRID1 2002 | plan02c36k PN3 22 | MT 0.001 0 0.002 0 0.003 0.006 3.75%
BRID1 2002 | plan02c36k PN3 22 | ND 0 0 0.002 0 0.003 0.005 3.13%
BRID1 2002 | plan02c36k PN3 22 | NM 0 0 0 0 0 0 0.00%
BRID1 2002 | plan02c36k PN3 22 | NV 0 0 0.002 0 0.002 0.004 2.50%
BRID1 2002 | plan02c36k PN3 22 | OR 0.001 0 0.003 0 0.001 0.005 3.13%
BRID1 2002 | plan02c36k PN3 22 | PO 0 0 0.001 0.001 0 0.002 1.25%
BRID1 2002 | plan02c36k PN3 22 | SD 0.001 0 0.001 0 0 0.002 1.25%
BRID1 2002 | plan02c36k PN3 22 | UT 0.001 0 0.016 0.001 0.007 0.025 15.63%
BRID1 2002 | plan02c36k PN3 22 | WA 0.001 0 0.004 0 0 0.005 3.13%
BRID1 2002 | plan02c36k PN3 22 | WYy 0.001 0 0.009 0.007 0.014 0.031 19.38%
BRID1 2002 | plan02c36k PN3 22 | OD 0.035 0.035 21.88%
Total 0.035 0.160 1.000 0.000 0.000 0.000 0.160 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02 -
site Year modelrun param SReg | & Bio. | Fires Mobile Area Point Domain | Total Contribution | 18
BRID1 2018 | base18b36k | PN3 22 | AZ 0 0 0 0 0.001 0.001 0.71% 0.00%
BRID1 2018 | base18b36k | PN3 22 [ CA 0.001 0 0.003 0.001 0.001 0.006 4.29% -45.45%
BRID1 2018 | base18b36k | PN3 22 | CAN 0.001 0 0.004 0.002 0.002 0.009 6.43% 0.00%
BRID1 2018 | base18b36k | PN3 22 | CEN 0 0 0 0 0 0 0.00% | -100.00%
BRID1 2018 | base18b36k | PN3 22 | CO 0 0 0 0 0 0 0.00% | -100.00%
BRID1 2018 | base18b36k | PN3 22 | EUS 0 0 0 0 0 0 0.00% | #DIV/O!
BRID1 2018 | base18b36k | PN3 22 | ID 0.004 0 0.002 0.003 0.002 0.011 7.86% -35.29%
BRID1 2018 | base18b36k | PN3 22 | MEX 0 0 0 0 0 0 0.00% | #DIV/O!
BRID1 2018 | base18b36k | PN3 22 | MT 0.001 0 0.001 0.002 0.003 0.007 5.00% 16.67%
BRID1 2018 | base18b36k | PN3 22 | ND 0 0 0.001 0 0.003 0.004 2.86% -20.00%
BRID1 2018 | base18b36k | PN3 22 | NM 0 0 0 0 0 0 0.00% | #DIV/0!
BRID1 2018 | base18b36k | PN3 22 | NV 0 0 0.001 0 0.002 0.003 2.14% -25.00%
BRID1 2018 | base18b36k | PN3 22 | OR 0.001 0 0.001 0 0.001 0.003 2.14% -40.00%
BRID1 2018 | base18b36k | PN3 22 | PO 0 0 0 0.001 0 0.001 0.71% -50.00%
BRID1 2018 | base18b36k | PN3 22 | SD 0.001 0 0.001 0 0 0.002 1.43% 0.00%
BRID1 2018 | base18b36k | PN3 22 | UT 0.001 0 0.006 0.002 0.006 0.015 10.71% -40.00%
BRID1 2018 | base18b36k | PN3 22 | WA 0.001 0 0.002 0 0.001 0.004 2.86% -20.00%
BRID1 2018 | base18b36k | PN3 22 | WY 0.001 0 0.005 0.021 0.011 0.038 27.14% 22.58%
BRID1 2018 | base18b36k | PN3 22 | OD 0.036 0.036 25.71% 2.86%
Total 0.012 0 0.027 0.032 0.033 0.036 0.14 100.00% -12.50%
Percent by
Source Type 8.57% | 0.00% | 19.29% | 22.86% | 23.57% | 25.71% | 100.00%
Idaho
Percent
Total
Contribution 2.86% | 0.00% 1.43% 2.14% 1.43% 0.00% 7.86%
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Sulfate

Nat.
Fires & | Anthro. Outside Percent
site Year modelrun param SReg Bio. Fires Mobile Area Point Domain | Total Contribution
BRID1 2002 | plan02c36k | PS4 22 | AZ 0.001 0 0.001 0 0.008 0.01 1.71%
BRID1 2002 | plan02c36k | PS4 22 | CA 0.007 0 0.003 0.003 0.01 0.023 3.93%
BRID1 2002 | plan02c36k | PS4 22 | CAN 0 0 0.001 0.006 0.023 0.03 5.13%
BRID1 2002 | plan02c36k | PS4 22 | CEN 0 0 0.001 0.001 0.009 0.011 1.88%
BRID1 2002 | plan02c36k | PS4 22 | CO 0 0 0 0 0.004 0.004 0.68%
BRID1 2002 | plan02c36k | PS4 22 | EUS 0 0 0 0.001 0.009 0.01 1.71%
BRID1 2002 | plan02c36k | PS4 22 | ID 0.01 0 0.004 0.002 0.029 0.045 7.69%
BRID1 2002 | plan02c36k | PS4 22 | MEX 0 0 0.001 0.005 0.023 0.029 4.96%
BRID1 2002 | plan02c36k | PS4 22 | MT 0.001 0 0.001 0.001 0.01 0.013 2.22%
BRID1 2002 | plan02c36k | PS4 22 | ND 0 0 0 0 0.013 0.013 2.22%
BRID1 2002 | plan02c36k | PS4 22 | NM 0 0 0 0 0.005 0.005 0.85%
BRID1 2002 | plan02c36k | PS4 22 | NV 0.004 0 0.001 0.004 0.017 0.026 4.44%
BRID1 2002 | plan02c36k | PS4 22 | OR 0.011 0 0.003 0.002 0.005 0.021 3.59%
BRID1 2002 | plan02c36k | PS4 22 | PO 0 0 0.001 0.019 0.007 0.027 4.62%
BRID1 2002 | plan02c36k | PS4 22 | SD 0 0 0 0 0 0 0.00%
BRID1 2002 | plan02c36k | PS4 22 | UT 0.003 0 0.006 0.002 0.024 0.035 5.98%
BRID1 2002 | plan02c36k | PS4 22 | WA 0 0 0.003 0.001 0.007 0.011 1.88%
BRID1 2002 | plan02c36k | PS4 22 | WY 0.01 0 0.004 0.011 0.065 0.09 15.38%
BRID1 2002 | plan02c36k | PS4 22 | OD 0.182 0.182 31.11%
BRID1 2002 | plan02c36k | PS4 22 | OD 0.182 0.585 100.00%
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Nat. Change

Fires Anthro. Outside Percent from 02
site Year modelrun param SReg & Bio. | Fires Mobile | Area Point Domain | Total Contribution | - 18
BRID1 2018 | base18b36k | PS4 22 | AZ 0.002 0 0 0 0.011 0.013 2.13% | 30.00%
BRID1 2018 | basel8b36k | PS4 22 | CA 0.007 0 0.002 0.003 0.011 0.023 3.78% 0.00%
BRID1 2018 | base18b36k | PS4 22 | CAN 0 0 0.001 0.006 0.023 0.03 4.93% 0.00%
BRID1 2018 | base18b36k | PS4 22 | CEN 0 0 0 0.002 0.007 0.009 1.48% | -18.18%
BRID1 2018 | basel8b36k | PS4 22 | CO 0 0 0 0 0.003 0.003 0.49% | -25.00%
BRID1 2018 | basel8b36k | PS4 22 | EUS 0 0 0 0.001 0.004 0.005 0.82% | -50.00%
BRID1 2018 | basel8b36k | PS4 22 | ID 0.01 0 0.001 0.002 0.043 0.056 9.20% | 24.44%
BRID1 2018 | basel8b36k | PS4 22 | MEX 0 0 0.001 0.005 0.025 0.031 5.09% 6.90%
BRID1 2018 | basel8b36k | PS4 22 | MT 0.001 0 0 0.001 0.012 0.014 2.30% 7.69%
BRID1 2018 | base18b36k | PS4 22 | ND 0 0 0 0 0.013 0.013 2.13% 0.00%
BRID1 2018 | base18b36k | PS4 22 | NM 0 0 0 0.001 0.005 0.006 0.99% | 20.00%
BRID1 2018 | basel8b36k | PS4 22 | NV 0.004 0 0 0.004 0.009 0.017 2.79% | -34.62%
BRID1 2018 | basel8b36k | PS4 22 | OR 0.011 0 0 0.001 0.006 0.018 2.96% | -14.29%
BRID1 2018 | basel8b36k | PS4 22 | PO 0 0 0.001 0.019 0.007 0.027 4.43% 0.00%
BRID1 2018 | basel8b36k | PS4 22 | SD 0 0 0 0 0 0 0.00% | #DIV/0!
BRID1 2018 | basel8b36k | PS4 22 | UT 0.003 0 0.001 0.002 0.029 0.035 5.75% 0.00%
BRID1 2018 | base18b36k | PS4 22 | WA 0 0 0 0.001 0.006 0.007 1.15% | -36.36%
BRID1 2018 | base18b36k | PS4 22 | WYy 0.01 0 0.001 0.013 0.094 0.118 19.38% | 31.11%
BRID1 2018 | basel8b36k | PS4 22 | OD 0.184 0.184 30.21% 1.10%
Total 0.048 0 | 0.008 0.061 0.308 0.184 0.609 100.00% 4.10%
Percent by
Source Type 7.88% | 0.00% | 1.31% | 10.02% | 50.57% | 30.21% | 100.00%
Idaho
Percent
Total
Contribution 1.64% | 0.00% | 0.16% 0.33% 7.06% 0.00% 9.20%
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