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Columbia River Gorge National 
Scenic Area

The Columbia River Gorge is a spectacular river canyon cutting the only 
sea-level route through the Cascade Mountain Range. 
It is 80 miles long and up to 4,000 feet deep with the north canyon walls in 
Washington State and the south canyon walls in Oregon State. 



Goals of the Gorge Study
Provide an assessment of the causes of visibility impairment in 
the Columbia River Gorge National Scenic Area;
Identify emission source regions, emission source categories, and 
individual emission sources that significantly contribute to 
visibility impairment in the Gorge;
Provide predictive modeling tools or methods that will allow the
evaluation of emission reduction strategies;
Provide an initial assessment of air quality benefits to the Gorge 
from upcoming state and federal air quality programs; and 
Refine or adapt predictive modeling tools already being 
developed for visibility or other air quality programs, including 
but not limited to Regional Haze.



Overview of the Gorge Air 
Quality Modeling Study

MM5 (meteorology) –
SMOKE (emissions) –
CAMx (air quality) 
modeling system
Summer (10-22 Aug 
2004) and Autumn (4-18 
Nov 2004) episodes and 
corresponding future 
year (2018) episodes
Nested 36-12-4 km 
domains

 



Quality Assurance of Emissions Data
For the most part, the emissions inventory is reviewed almost 
exclusively by the regulatory staff
Certainly there are situations where industry reviews its own 
emissions estimates, but this usually entails only a review of a
single facility’s emissions before the estimates are modeled
Rarely are the emissions presented for review after the emissions 
are modeled
Further, when the emissions are presented for review after the 
modeling process is complete, they are seldom presented in a 
form conducive for review
In addition, the emissions are almost exclusively presented 
without context to other categories of emissions (e.g., point 
sources, area sources, nonroad mobile sources, on-road mobile 
sources, biogenics)



Quality Assurance of Emissions Data

In the Gorge Study, the stakeholders decided to 
conduct a candid, open review of the emissions 
data and estimates
The review was conducted in three stages:

Raw data and estimates input to SMOKE
CAMx-ready emissions estimates output from SMOKE
Review of emissions estimates by comparison to CAMx 
predictions of air quality

Emissions estimates provided in spreadsheets to 
stakeholders (more on this in a bit)



Quality Assurance of Emissions 
Data: Stage 1 Findings

Eliminated a few emissions source categories (e.g., residential 
coal combustion) that were none existent in Washington and 
Oregon;
Removed duplicated emissions (e.g., commercial marine shipping 
in the Gorge);
Through inventory reconciliation between WRAP emissions 
estimates and sponsor-provided emissions estimates, included 
numerous WRAP emissions source categories not estimated in the 
sponsor-provided data;
Rebuilt the commercial marine shipping surrogate to cover much 
more of the Columbia River and Willamette River ship channel; 
and
Corrected formatting errors in the data sets.



Development of the Emissions 
Inventory Review Tool

Once raw inputs were of satisfactory quality, SMOKE 
modeling was performed (moving to the second stage of 
QA)
Excel workbook with associated Visual Basic macros 
was developed
Provides the following capabilities

Ingests SMOKE (i.e., Smkreport) emissions reports
Prepares canned emissions summary reports
Mechanism to produce ad-hoc reports of emissions

This tool puts in the hands of a lay-person the ability to 
review the CAMx-ready emissions estimates! 
More “eyes” are now able to scrutinize the emissions 
inventory!



Emissions Inventory Review Tool: Menu 
Selection (Excel 2007 and Excel 97-2003)

EI Review
|
|--- Import SMOKE Reports
|
|--- Standard Reports
|     |--- Domain Summary
|     |--- State Summary
|     |--- County Summary
|
|--- Ad-hoc Reports
|     |--- Source Group
|     |--- State-County Group
|
|--- Quit



Defines pollutants to 
extract from each 

spreadsheet and the 
order to print in reports

User specified 
report definition

Imported Smkreport



Name of the user 
specified report

Defines whether to 
prepare estimates by 

State or by State-
County

Defines header for 
the summary 

column

List the SCC and 
AMS to include in 

summary



Imported Smkreport

VBA-generated 
canned report 

summary

VBA-generated ad-hoc 
report summary based 

on user definition



Imported Smkreport

VBA-generated 
canned report 

summary

VBA-generated ad-hoc 
report summary based 

on user definition



Quality Assurance of Emissions 
Data: Stage 2 & 3 Findings

Residential wood smoke emissions reduced by 
50% (error found in interpretation of 1999 
fireplace survey) for 2004 and subsequently re-
grown to 2018
NH3 emissions

CAFO NH3 increased as high as a factor of four
Fertilizer NH3 increased as high as a factor of three
Based on detailed comparison of OR/WA data to recent literature

Fugitive dust sources reduced by about 75% 
through application of canopy escape factor



Conclusions & Going Forward

CAMx-ready emissions developed for two episodes
Emissions Inventory Review Tool developed to facility QA of 
emissions estimates
Other QA findings to be addressed in future

The Centralia TransAlta power plant in Lewis County, Washington is potentially misplaced in 
the 2004 data base.  Further, the use of Wyoming coal in lieu of local coal at this facility will 
likely result in a decrease of SO2 emissions in 2018 (currently, the 2018 WRAP data base 
reflects SO2 emissions using local, high sulfur content coal).
WRAP’s 2002 to 2018 emissions growth for “pulp and paper” and “aluminum ore 
production,” and potentially other industrial source categories, have been overstated based on 
growth factors in EGAS.
There appears to be inconsistent growth of NOx emissions for industrial point sources 
between the PSAT regions “West of Gorge” and “East of Gorge.”
There appears to be an inconsistency in temporal allocation of area source emissions estimates 
between 2018 and 2004 (i.e., 2004 shows a definite seasonal influence between August and 
November, whereas in 2018 the emissions are essentially the same); this is especially 
noticeable in the 12km grid.
Commercial marine shipping emissions estimates in the Puget Sound area are inconsistent 
between 2004 and 2018, with 2004 showing far lower emissions than are indicated for 2018.



PSAT Regions
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Source Region Map - 4km domain
1.  In-Gorge
2.  Portland
3.  NorthWest of Gorge
4.  West of Gorge
5.  East of Gorge

(LCP Definition: -97, 40, 45, 33)

1

2

5

4

3


