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Welcome to today’s webinar:
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Institute for Research in the Atmosphere
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shortly!
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using the microphone button on the grab tab. Be 2 GoTolicbinar Fro
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WRAP Contact: Tom Moore, tmoore@westar.org
ITEP Contact: Mehrdad Khatibi, Mehrdad.Khatibi@nau.edu

*This webinar is being recorded.*




Emma Ruppell, Air Quality & Meteorology Specialist,
Bishop Paiute Tribe and WRAP Tribal Data Work Group
Co-chair

Emma has served since 2015 as staff of BPT’s Air Program, which operates 2
continuous FEM particulate monitors, a continuous calibrated ozone
monitor, and a meteorological station, outputs real-time data to the public,
provides backyard burn permits, and works with other Tribal programs,
departments, and neighboring Tribes and local/state/federal partners on
projects to protect and improve air quality. She has background in earth
and geospatial sciences, environmental monitoring and data collection,
pollution controls, and regulatory topics.

Email: emma.ruppell@bishoppaiute.org
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Webinar Overview

e% . Demonstration of WRAP Tribal

WRAP Data map elements: Emma Ruppgll0

Western Regional Air Partnership mins https://www.wrapair2.org/

v Intro to the CIRA Air Data
3 Management System: Shawn McClyr
; 45 mins

Connecting Models and Observations


https://www.wrapair2.org/

Shawn McClure, Software Engineer and Pl. Intermountain
West Data Warehouse, CIRA, Colorado State University

Shawn is a software engineer for the Cooperative Institute for Research
in the Atmosphere at Colorado State University and the Pl. of the
Intermountain West Data Warehouse and the WRAP Technical Support
System, which provide online access to monitored air quality data,
gridded modeling products, and emissions data to help assess air quality
in the Intermountain West. Shawn has been with CIRA/CSU for 17 years
and has developed an extensive system of database, software, and
website components to help researchers and planners explore and
analyze a wide variety of air quality data via an integrated suite of tools.

Email: Shawn.McClure@colostate.edu
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Presentation Outline ,@ ADMS

Air Data Management System

* Overview of the CIRA Air Data Management System (1o minutes)

e Database framework

«  Web framework

e  Software framework

e Hardware framework

e Architectural Details

*  Web ecosystem (websites that leverage the CIRA ADMS)

 Tour of selected web tools (25 minutes)

» Federal Land Manager Environmental Database (FED)
*  WRAP Technical Support System (TSS)
e Intermountain West Data Warehouse (IWDW)

® Summary (~10 minutes)

*  Short term roadmap
* Registered users

*  Website traffic

* Links and contacts
e Questions



Overview of the CIRA Air Data Management System »S&% ADMS

Air Data Management System

CIRA Air Data Management System
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Monitoring Datasets:

IMPROVE (and special studies)
IMPROVE RHR and Impairment

AQS (Most of the available datasets)
CASTNET (Dry deposition, O,)

NADP (NTN, AIRMoN, MDN, Derived)
USFS Water Quality

mor e ..

Relational Database:

Over 1 billion records

62 air quality monitoring networks
5 dozen water quality projects

24 modeling and satellite datasets
15 emissions inventories

Data Warehouse:

250+ TB of online files
120+ TB of offline files
400+ TB downloaded/transferred
500 TB current storage capacity
12 modeling platforms/scenarios



Websites:

« IWDW

« WRAP TSS Web

« FED _ -

« IMPROVE * Visualization tools
* SEMAP « Analysis tools

+ NASAROSES :

e VIEWS Mapping tools

* Query & retrieval tools
» Web services

Service Consumers:

FETS
DataFed
UNC
Ramboll
ESIP
NPS




Code base:

Microsoft .NET Framework

Custom query management framework
Custom data visualization framework
Custom air quality analysis libraries
Optimized graphics generation library
Parameterized chart customization API

Specialized Tools:

ESRI ArcGIS

Interactive Data Language (IDL)
Statistical Analysis System (SAS)
MATLAB

Mathematica

ENVI

Software

» Data access libraries
e Data transformation tools

* Web delivery framework
» Data analysis tools
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Hardware

 Server configuration
e Server maintenance

» Networking
* Troubleshooting & repair

Physical Infrastructure:

Fifteen Windows servers

Three 8U Linux file servers

Onsite sys-admin and service

99.9% Internet up-time

University-si zed fi ber opt
Internal data throughput of +1000 GB/s

11



CIRA Air Data Management System Details

Everything in this box is generally invisible to most end users

Data Services

) (

Web Services

) ( Visualization Services

Air Quality-Specific Software Libraries

Third Party Software Libraries

Generalized Software Libraries

Data Access Layer
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Spatial Database
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Data Acquisition and Import System
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ADMS

Air Data Management System

S

General direction of data flow

Web Framework

Software Framework

Data Management System

Source Data Formats

Source Data Types
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TSS Website W DW Website FED Website SEMAF Website I\r Websites and Apps

Everything in this layer is visible to end users]
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~  Web Framework

Data Services ) ( Web Services ) ( Visualization Services

Air Quality-Specific Software Libraries

Third Party Software Libraries Software Framework

Generalized Software Libraries

Data Access Layer
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SEMAP Website

1
) ( Web Services

..

( Data Services ) ( Visualization Services )
( Air Quality-Specific Software Libraries )
( Third Party Software Libraries )
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% Filters and sitespecific Ul choices ]

Websites and Apps

Data Views

Web Framework

Software Framework

Data Management System

Source Data Formats

Source Data Types
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CIRA Air Data Management System Ecosystem @ ADMS

Air Data Management System

5 \
Intermountain West Data WRAP Technical Support System
Warehouse (TSS)
(|WDW) Currently funded Currently funded

Partners: NPS, BLM, USFS, EPA, St~ Partners: NPS, USFS

.

~\

J

OGEC Repository

Partners: EPA, States

NASA ROSES
Partners: NASA / NPS

VIEWS
Partners: EPA / States

NASA NAAPS
Partners: NASA / NPS

FLM Environmental

Database Southeastern
(FED) Currently funded wiodeling, Analysis, and Planning
(SEMAP)

Partners: EPA, Southeastern States
Partners: NPS, USFS
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ADMS Tool and Product Categories

Monitored

Modeled
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Air Data Management System
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Emissions
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Summary of Data, Tools, and Other Resources

Bulk Data

‘.:=: Request Modeling Platform Data
Submit a request for IWDW meodeling data by selecting modeling platform components and
describing your intended use of the data.

Get Monitoring Data
Use the Database Query Wizard to selectively download data and metadata from the integrated
monitoring database by specifying datasets, sites, parameters, date ranges, and other cnteria.

Monitoring Data Tools

= | Visibility Summary
“'__-f' View line and bar charts of deciview trends and aerosol haze budgets on the clearest and haziest
-# days based on data from the IMPROVE Aerosol monitoring networlk,

| DOzone Summary
- View line and bar charts of the 4th Highest 8-Hour Daily Ozone Average, the W126 Exposure Index,
--# and the SUM0& Exposure Index based on data from the EPA's Air Quality System (£QS).

. Wet Deposition Summary
- View line and bar charts of wet nitrate, wet ammonium, and wet sulfate trends and composition
based on data from the Mational Atmospheric Deposition Program (NADP).

Dry Deposition Summary
View line and bar charts of dry nitric acid, ammonium, nitrate, and sulfate trends and composition
based on data from the EPA's Clean Air Status and Trends Network (CASTNet).

Modeling Data

¢ Modeling Studies

View a high level listing of modeling studies housed in the Data Warehouse.

Maodeling Platforms

View 3540Q5/WAQS medeling platform. File browser allows file level examination of platforms
===== components. Listing include platform components for the 2008b, 20113, and 2011b modeling

platforms.

Reference Documentation

Data Documents
View a list of key documents that describe the modeling platforms and monitoring data supported by

@ the warehouse.

Project Documents
Links to documents that describe the IWDW-WAQS Project, including objectives and policies. Access
is restricted to IWDW-WAQS Project Cooperators.

Publications relevant to emissions inventories and air quality studies in the Intermountain West.

ff Literature
<

(A ADMS

Air Data Management System

Modeling Data Tools

Model Performance Evaluation Plots
iew a wide variety of scatter plots, soccer plots, bar charts, and maps demonstrating model
performance for several modeling scenarios in the Three-State Air Quality Study (3SAQS).

% Model-To-Observation Comparison Tool

View network-wide and site-specific time series charts of modeled and observed parameters from
several different air guality monitoring networks in the Intermountain West region.

Scurce Apportionment Visualization Tools and Resources
Links to Visualization Tools for 2008k, 2011a and 2011b based Source Apportionment teols; Source
Apportionment data download and documentation.

Emissions Data Tools

iew charts and graphs of annual emissions totals for States, Counties, and Source Classification
Codes (5CCs) from several different 35405 modeling scenarios.

m Emissions Review Tool

Emissions Review Map
View spatial display of annual emissions totals for States, Counties, and Source Classification Codes
(5CCz) from several different WAQS modeling scenarios.

Metadata Tools

"1@’ Monitoring Site Browser
. View the locations of monltorlng sites and explc-re monitoring site metadata for all the available
monitoring networks in the IWDW database using an interactive map.

Community and Support

Forums
Review announcements, ask questions, have discussions, and browse topics and threads relevant to
data warehouse contents and operations.

Wiki

Browse a growing repository of supporting documentation and information regarding modeling
platforms, modeling protocols, air quality studies, projects, procedures, and processes that are
relevant to the warehouse.

documents

Site Index
Index of IWDW Website and IWDW-WAQS Wiki

Citation Formats
Examples of how to cite modeling platform and observational data obtained from the IWDW.

8
[ ]
-
Updates
} Wiew a list of dated updates to modeling data components, warehouse wiki pages, and study
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Federal Land Manager Environmental Database (FED) *&4 ADMS

5‘\ Federal Land Manager Environmental Database
A

IRV Surnmarnies ~ Data Exploration « Daka Access - Resources - P rovi d eS 5
Database Query Wizard

» All raw air quality monitoring datasets

* All IMPROVE special studies
« Derived IMPROVE datasets (RHR, Imp.)
e oa o dom s e * NPS-specific 0zone metrics
Sagearo EE : « All USFS water quality data
 Unrestricted geographical area
e R I T * Low-level analysis tools
=l Submit how D windaw &
pear et )
| Collaborators:
" I e
L | I ‘ [ » National Park Service (NPS)
SR ol SN
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e |.E._L..| 1 L, i
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Raw Data Query and Download

Database Query Wizard Select a data product

Choose a data product:

Raw Data -
Select dates Select aggregations

Datasets Sites Parameters Dates Aggregations Fields Options Set output options
Select datasets 3" Select sites “°cied Selectal - Desselectal - Export Select data fields
Parameter Code Type Units EPACode .
Aluminum (Fine) ALT PM2.5 pg/m™3 LC o164 Purpose
Ammonium Ion (Fine) NJ i R A s
ammoniim Nitrate (Fine) . Click column names to sort by that column To enable the fine-grained selection and
Ammonium Sulfate (Fine) ammS04+ PM2.5 pg/m*3 LC 88339 download of raw air quality data by
Arsenic (Fine) AST PM2.5 pg/m"3 LC 38183 o o
Bromine (Fine) Seloct : BRF PMD. pg/m3 LC 88100 allowing the user to select sites,
alcium (Fine) elect parameters " M2_5 ug/mA3 111 :
Calcium (Fine) SEEpE caf PH2.5 pg/m"3 LC 88111 parameters, dates, aggregations, data
Carbon, Elemental Fraction 1 (Fine) EC1f PM2.5 pg/m"3 LC 88329 | -
Carbon, Elemental Fraction 2 (Fine) EC2F PM2.5 pg/m"3 LC 88338 fle|dS, and Output OptIOI‘IS. Data can be
Carbon, Elemental Fraction 3 (Fine) EC3f PM2.5 pg/m"3 LC 88331 . - . .
Carbon, Elemental Total (Fine) ECF PM2.5 pg/m~3 LC 88387 OUtpUt to a Varlety Of flle formats! InC|Ud|ng
Carbon, Elemental Total (Fine), by UCD EC_UCD PM2.5 pg/m*3 LC 238307 CSsV Microsoft EXC6| and HTML
1 L .
Carbon, Organic ion 1 (Fine) ocit PM2.5 pg/m"3 LC 88332
Carbon, Organic ion 2 (Fine) oc2f PM2.5 pg/m"3 LC
Carbon, Organic on 3 (Fine) 0C3f PM2.5 pg/m~3 LC 8 A B
T TEem A c ooz e This tool is also available on the IWDW
Carbon, Organic Fraction 4 (Fine) ocaf PM2.5 pg/m"3 LC
Carbon, Organic Mass (Fine) (1.8*0C) oMcf PM2.5 pg/m 3 LC and TSS.
Carbon, Organic Pyrolized (Fine), by Reflectance OPf PM2.5 pg/m"3 LC
Carbon, Organic Pyrolized (Fine), by Transmittance OPTF PM2.5 pg/m~3 LC
Carbon, Organic Total (Fine) ocf PM2.5 pg/m"3 LC -
=l Submit... Show results in separate window
Tabdelimited ASCII text file
Raw Data #0 %
Dataset SiteCode POC Date ammi03f:Value amms04f:VWalue ECT:Value OMCT:Value Example'
CM_calculated:Value 3
IMPFSPED ACADL 1 @81/92/2818 ©.24865 8.49456 8.1886 @.93559 3.99345 In thlS example the user haS SeIeCted the
IMPFSPED ACADL 1 @1/05/2818 @.37686 @.7379 8.85977 @.84235 2.97686
IMPFSPED  ACADL 1 @1/08/2818 @.95584 8.94124 8.208633 1.50336 1.87577 IMPROVE AerOSO| dataset! the IMPROVE
IMPFSPED  ACADL 1 @81/11/2818 1.13692 1.69378 8.16983 1.46682 4.96082 H H H H H
IMPFSPED ACADL 1 @1/14/2818 ©.16678 @8.51483 8.87067 @.58523 B.620854 monltonng site at Acadla Natlonal Park’
IMPFSPED ACADL 1 @1/17/2818 ©.38581 8.97131 8.14954 1.48373 8.77121
IMPFSPED ACADL 1 @1/28/2818 2.58845 2.88582 8.38553 2.59166 2.936@5 Several pOIIUtantS’ the year 2018' and
IMPFSPED ACADL 1 @81/23/2818 ©.85848 8.31712 8.82235 @.27571 2.98621 i i ifi
IMPFSPED ACADL 1 @1/26/2818 ©.20863 @8.15676 8.11694 @.65327 2.63287 some baSIC data erIdS, and haS SpeCIerd
IMPFSPED ACADL 1 @1/29/2818 ©.115%6 @.51249 2.10586 8.85214 2.86801 that the reSU|tS be OUtpUt to a tab_de“m'ted
IMPFSPED ACADL 1 @82/01/2818 1.2591 @.99991 8.21815 1.34959 2.7514% .
IMPFSPED ACADL 1 22/84/2818 ©.94033 2.9192 2.06408 0.6104 4.08364 ASCI| text file.
IMPFSPED  ACADL 1 @82/07/2818 ©.53323 8.85234 8.08324 @.73768 2.55882
IMPFSPED  ACADL 1 82/18/2818 ©.52224 1.68577 B.12442 @.82853 1.460888
IMPFSPED  ACADL 1 82/13/2818 ©.28817 @.84855 @.BE552 @.65251 3.82833
IMPFSPED ACADL 1 @82/16/2818 1.15681 1.52643 8.31808 1.83479 3.1895%
IMPFSPED  ACADL 1 82/19/2818 ©.62537 1.48385 8.85132 @.9122 3.

7e3e4 19



Monitoring Site Metadata

Monitoring Site Browser Select a monitoring network

Choose a network or dataset
IMPROVE Aerosol v

Map Satellite

|
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[=] Resetview ¥ De-select all (1) Latitude:36 54345, Longitude:-1138.89551, Zoom Level: 4 @

Site Info

Monitoring site details
Sequoia NP (SEQU1)

SiteID: | 98
SiteCode: SEQUL
SiteName: Seguoia NP
SiteTitle: Sequoia NP (SEQU1)
Country: United States
State: California (pop. 29760021)
Location: Residence area, park HQ, Ash Mountain water tank
Latitude: | 36.4804
Longitude: -118.8291
Elevation: | 519m above MSL
EPA Code: | 061071001
Agency: National Park Service
Sponsor:  NPS
Region: Sierra Nevadas
Land Use: | Unknown
Dates:  3/1992 - Present
siteID: | 98 o
Site Type:  IMPROVE Regulatory
Class I Areas: Sequoia National P|

Monitoring site data statistics and summaries
Parameters Monitored

Parameter ParamCode Start End
Aluminum (Fine) ALF 03/04/1992 1212512018
Ammonium Nitrate (Fine) ammNO3f 03/04/1982 1212512018
Ammenium Sulfate (Fine) amms04r 03041992 12/25/2018
Arsenic (Fing) AST 03/04/1992 1212512018
Bromine (Fine) BRf 03/04/1032 12/25/2018
Calcium (Fine) CAT 03/04/1992 1212512018
Carbon, Elemental Fraction 1 (Fine) ECif 07/10/1983 1212512018
Carbon, Elemental Fraction 2 (Fine) EC2f 07/10/1983 1212512018
Carbon, Elemental Fraction 3 (Fine) EC3T 07/10/1993 1212512018
Carbon, Elemental Total (Fing) ECT 07/10¢1993 1212512018
Carbon, Elemental Total (Fine), by UCD EC_UCD 01/01/2017 12252018
Carbon, Crganic Fraction 1 (Fine) CC1f 07/1041993 1212512018
Carbon, Organic Fraction 2 (Fine) oc2f 07/10/1983 1212512018
Carbon, Crganic Fraction 3 (Fine) oc3r 07/10/1993 122512018
Carbon, Crganic Fraction 4 (Fine) oC4f 07/1041993 1212512018
Carbon, Crganic Mass (Fine) (1.8*0C) COMCT 07/10¢1993 12/25/2018
Carbon, Crganic Pyrolized (Fine), by Reflectance oPf 07/10/1993 122512018
Carbon, Crganic Pyrolized (Fine), by Transmittance CPTf 08/01/2015 1212512018
Carbon, Crganic Total (Fine) ocf 07/10/1983 12/25/2018
Carbon, Crganic Total (Fine), by UCD OC_ucD 01/01/2017 122512018
Carbon, Total (Fine) TCT 02/01/2015 1272512018

Rows
2032
2438
3002
2032
2032
2932
2800
2800
2800
2800
232
2800
2800
2800
2800
2800
2800
393
2800
232
303

Min
-0.001

-0.0116
-0.0111

0
-0.0001
0

0

o
-0.0162
-0.0018
-0.0018
-0.0665
-0.005
0.0226
0.0167
00727
-0.3666
0.007
0.0404
0.03904
0.0791

aw

The specific website that this example was taken from

Purpose:

To provide a quick and easy way to browse monitoring
sites by air quality monitoring network or dataset. Site
details like latitude, longitude, and elevation are
displayed, as well as any site photographs that may be
available. A high-level summary of the statistics for
each parameter measured at the site is also displayed.

Monitoring site photos

Max Avg
4.0201 01015
27 9749 16871
9.0892 1.595
0.0067 0.0002
0.0139 0.002&
0.7861 0.051
104023 0647
06217 00813
0.1262 0.006%
26899 03431
260964 0.3045
61924 0.1459
10,4505 04504
80433 07527
37641 04379
567447 39123
81476 0.3867
9.0941 0.5909
331915 21735
331915 27646
35.8879 2.8261
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Ozone Data and Statistics

4th Highest Daily 8-hr Avg. Max. Ozone Concentration, 5-Year Average

t @ monitaring site:

230090102 - Top Of Cadillac Mtn (Fenced Enclosure)
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Site 230090102 - Top Of Cadillac Mtn (Fenced Enclosure)

4th Highest Daily Maximum 8-Hour Average Ozone Concentration and 5-Year Average

4th Highest Daily-8ir Avg. Max. Ozone

935 2000,

Human health standard for G370 ppb

Parameter
S-ear Average
2th Highest
% Complete
“alid Days In Season
Total Days In Season
# of Exceedance Days
“alidity Code:
POC
4th Highest Date
03 Season Start Date
‘03 Season End Date

0| G0 || en | e G| ha =

Date
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2012

182
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Apr 29

2012
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2013

2013
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5-year average period

Trendline
2006 2007 2008 2009 2010 2m 2012 2012 2014 2015 2016
Standard
Detailed ozone statistics
2014 2015 2016
634 67 67
65 69 -85
97 86 18
177 157 29
183 183 183
1 2 1
WAL WAL FSC
1 1 1
Jun 09 Jun 11 Apr 21
an an an
. ) 830
Daily 4" Highest values
2014 2015 2018
33
42
40
=
% 2
52 47
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52 )
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25 25
50 2
45 43
45 4
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# Exceedance day z
42 50
45 45
45 45
X :
52 il
42 41 39
7 ]l 48
40 ] 43
42 ER 41
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1| 33
43 B 40
k<] 40

Highlights:

4™ Highest Daily 8-Hr Avg. Max. Ozone
» W126 Ozone Exposure Index for Vegetation
* Human Health Standard Reference
» Ozone Exceedance Days
Ozone Trends @ /| tAO0] 2y GAyTFT2é AO2ya G2

40

Concentration, ppo
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Visibility Data and Statistics

Visibility Trends

Great Smoky Mountains NP
Visipility on Haziest and Clearest Days

. Highlights:

38 S e on: « Visibility on the haziest, clearest, and M.I.D.

g  — - - 2 Matural Condition: Clearest Days . . .

e TN « Daily and yearly extinction budgets by group
YIS YIYYIN I T » Daily and yearly fine and total mass budgets
* Haziest, clearest, and M.1.D. by year

Extinction Budgets by Group

 Raw Regional Haze Rule (RHR) data

Great Smoky Mountains NP .
Extinction Budgets by Group, 2018 * Raw Impairment data

Sea Salt
Basl 20% Days
Coarse Mass

M sl
Mid 20% Days - . Elemental Carban
B orgenicMass
M ammanium Hitrate
Warst 20% Days
Ammanium Sultate
1]

5 10 15 20 25 30 35 40 45 50

Light Extinction, 1/Mm Light Extinction Summary - Haziest Days

IMPROWE Monitor ID: GREM1, TH

Great Smoky Mountains NP

Daily Fine Mass Budgets Hazies! Days by Year

300
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Great Smoky Mountains NP 260 I
Daily Fine Mass Budgels, 2018 240 I l
12 270 II II Sea Salt
200 I l l . Coarse Mass
10 Sea Salt 15 . lI .
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8 M =oi 160 l I

W =iementsi Carban
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B Elementsl Carban
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IMPROWE Monitor ID: GRSMI, TH IMPROWE Monitor 102 GRSMI, TH

Apr
May
Jul
Aug

Jan 18




Wet Deposition Data and Statistics

Wet Nitrate Trends @

Great Smoky Mountains NP - Elkmont
Mitrate in Precipitation

~- Wt Mitrate

Theil trend lire
slope =-0.22 pegfl
significant rend

Concentration, peg

MNADP Monitor ID: TH11. TN

Wet Sulfate Trends @

Great Smoky Mountains NP - Elkmont
Sulrate in Precipitation
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=
o
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c
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= Theil trend lire
o o0 slope =095 peafl
5 significant trend
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100
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MADE Meonitor ID: TH11. TH

Wet Nitrogen Composition @

Great Smoky Mountains NP - Elkmont
Ingrganic Nitrogen Deposition
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Deposition, kgha

Wanitar I0: Great Smoky Mountains MNP - Elkmont. TH

Highlights:

» Long-term wet Nitrate trends (NO3;, AmmNO;)
* Long-term wet Sulfate trends (SO,, AmMmSQO,)
* Wet nitrogen composition (daily, annual, total)

Wet sulfur composition (daily, annual, total)

Wet Sulfur Composition @

Great Smoky Mountains NP - Elkmont
Sulfur Deposition
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Dry Deposition Data and Statistics

Dy Inorganic Mitrogen Deposition - Yearly

Great Smoky NP - Look Rock
Imorganic Mitrogen Deposition
Fal
20
19
13
17
18
15
Boaa
9 :Z Dry Nitric Acid
51 Dry Ammanium lan
= 10 ¥
é E‘ W Cry Hitrate
[
(=] 7
&
&
4
1
B o T e e D o T S L Lo i L e
F 5 S ¥ N v 7 g &
WManitar ID: Great Smoky NP - Look Rock, TH
Dry Inorganic Nitrogen Deposition - Total
Great Smoky NP - Look Rock
Inerganic Nitrogen Deposilion 1989-2017
Diry Mitric Acid 9.3
Dry Ammonium lon 0.35
Diry Nitrate I o1z
& 1 2 3 4 s -] T 8 10
ko/ha
Manitor ID: Grest Smoky NP - Lack Rock, TH
Diry Sulfur Deposition - Total
Great Smoky NP - Look Rock
Sulfur Deposition 1989-2017
Dry Sulfate 1.26
Ory Sulfur Dioxide 252
1
ko/ha
Monitar ID: Great Smoky NP - Lock Rock, TH

Highlights:

» Dry inorganic Nitrogen composition — yearly
» Dry inorganic Nitrogen composition — total

* Dry Sulfur deposition — yearly

» Dry Sulfur deposition - total

Diry Sulfur Deposition - Yearly

Great Smoky NP - Look Rock
Sulfur Deposition

Deposition, kgha
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Moniter 1D: Great Smaky NP - Logk Rack, TH
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WRAP Technical Support System (TSS v.2)

@ WRAP Technical Support System

DATA v ANALYSIS v

DOCS v NEWS v

REVIEW v HELP v

QsSearch  &logout & Account

WRAP Storyboard

A storyboard
presentation about the
unique visibility
challenges in the West

Go There

Visibility Trends

Visibility, ozone, wet and
dry deposition trends in
Class | areas by the
RHR2 metric

Go There

MONITORING

Rocky Mountain National Park

MODELING ~ EMISSIONS
il &
i

Haze Analysis Visibility

Tools Summaries

Analyze haze in Class |
areas by the IMPROVE
RHR2 and Impairment
metrics.

Go There

= ]
.;g,*!

Model-to-Obs Tool

View comparisons
between monitored and
modeled air quality
parameters

Go There

Visibility, ozone, wet and
dry deposition trends in
Class | areas by the
RHR2 metric

Go There

Query Wizard

Download raw
monitoring data by
choosing sites, dates
parameters, and more

Go There

NOTICE

The TSS website is currently under
heavy development and is not ready for
final review or use. The content
navigation, styling, layout, and all other
aspects of the website are currently
unfinished and subject to change at
any time.

UPDATES

The Landscape of Forever:
Visibility Protection in the West,
an educational storyboard that
provides information about the
unique challenges of protecting
visibility in western states, is now
available. You can most easily
give feedback on the storyboard
if you right-click on this survey
link and choose to open the link
in a separate window.

November 20, 2019

A brief tour of the TSS Haze
Analysis Tools was given via
webinar for the 2019 National
Regional Haze Meeting.
October 28, 2019

The resubmitted Jan-Dec 2018
IMPROVE Aerosol data has been
imported into the TSS database.
October 18, 2019

Anew collection of Haze Trends
charts for analyzing visibility
trends at IMPROVE sites on the
most impaired, clearest, and all
days has been published.

July 30, 2019

EVENTS

WRAP RTO Workgroup Call
January 11, 2019

Shared Database Subcommittee
Call
January 10, 2019

Shared Database Subcommittee
Call
November 08, 2018

e Rl
wd g

N

Provides:

* Regional haze planning support

* Visibility progress tracking support

» Support for State Implementation Plans (SIPs)
» Support for Tribal Implementation Plans (TIPS)
* Haze analysis tools

* Visibility summaries

Collaborators:

» 15 Western States: Alaska, Arizona, California,
Colorado, Hawaii, ldaho, Montana, Nevada, New
Mexico, North Dakota, Oregon, South Dakota, Utah,
Washington, Wyoming

« WESTAR/WRAP

N0 CTTRCT

(_‘A ADMS

§ Esakai
Ll sier
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Comparison of Daily Extinction Composition, Sorted by Metric

Daily Extinction Composition Sorted by Date - All Days (2018) =
Sequoia NP (SEQUA)
430 40
@ Ammenium Nitrate

I l Ammonium Sulfate

g 360 Coarse Mass .
z. = @ Elemental Carbon Purpose.
s S B e oss To illustrate the difference between the
= ® soi days selected as the * he
- 420 10 g o
o ) Haze Index the previous guidance versus the days
bl Ve o Sl Ji -¥- A selected as the “most ir
under the current guidance by sorting the
IMPROWE Monitor: SEQU1; Class | Areas: Sequoia National Park, Kings Canyon Nafional Park dayS from a Slngle year |n thl'ee dlﬂ:erent
Daily Extinction Composition Sorted by Total Haze - All Days (2018) = ways ~ chr_onologl_cally by date’ by total
Sequoia NP (SEQUT) haze (DFEVIOUS gUldance), and total
”5:' e Ammonium Nirate impairment, shown top to bottom here.
Ammonium Sulfate
g_ =0 Coarse Mass
= = @ Elemental Carbon
% 2 ) %: @ Organic Mass
% 2 Sea Salt
E’" 120 @ Soil
Haze Index .
=+ Impairment Featu reS'
You can set the year for the report across
the entire available record of IMPROVE
data, and you can selectively choose the
Daily Extinction Composition Sorted by Impairment - All Days (2018) = extinction parameters to show on the
. e . charts. You can also quickly show and
) ¢ N hide individual parameters by clicking the
g %0 » Coarse Mass legend items, and you can easily
g o @ Elemental Carbon download the raw data used to create
I ®g 9wl each chart in a variety of tabular formats,
5 ® soi including CSV and Microsoft Excel.
- q n _ Haze Index
5 ||| Li (8 P < L . - Impaiment
IMPROVE Monitor: SEQU1; Class | Areas: Seqguoia National Park, Kings Canyon Nafional Park 26



Comparison of Daily Extinction Composition on the Haziest Days and M.1.D. % TSS

Daily Extinction Composition, Haziest Days, 2018 =
Sequoia NP (SEQU1)
500

@ Ammonium Nitrate

400 1 I Ammonium Sulfate
E Coarse Mass
=
= a0 @ Elemental Carbon
= @ Organic Mass
=
& o0 [ @ Sea Salt .
— - 1
z [ ® soi Purpose:
- | . To illustrate the difference
190 | | Sl . between the days selected
! |||| || i | as the “haziest
0 1 1 | I I | I I [ . 5
the previous guidance
CRESEERESECERSE8BEE2EE8CS 23 2ER22E2ER88S
vvvvvvvvvv EENEAAREERERRRRNRR versus the days selected as
IMPROVE Monitor: SEQUA: Class | Areas: Sequoia Mational Park, Kings Canyon National Park the “most i mpai
under the current guidance
Daily Extinction Composition, Most Impaired Days, 2018 = by showing only those two
Sequoia NP (SEQU1) sets of days — one set on
150 each chart — while
® Ammonium Nitrate excluding all other days.
Ammonium Sulfate
£ Coarse Mass
= 100
= @ Elemental Carbon
= @ Organic Mass
=
é I @ Sea Salt
= 0 ol | ® soil
S| N |
1 ' "B (1
ot T e
T RI | Ll | ]
CREESEEREEECER SR EEEEE S22 RERERECER2EE
- e e e e o e R R R e ]

IMPROWE Monitor: SEQU1; Class | Areas: Sequoia National Park, Kings Canyon Mational Park
27



Comparison of Monthly Extinction Composition on the Haziest Days and M.1.D. 9 TSS

Menthly Extinction Composition, Haziest Days, 2000 - 2018 = Monthly Extinction Compesition, Most Impaired Days, 2000 - 2018 =
Sequoia NP (SEQU1) Sequoia NP (SEQUT)
200 125
@ Ammonium Nitrate 113.215 @ Ammonium Nitrate

Ammonium Sulfate a7 784 Ammonium Sulfate

93.852

150 145,263 Coarse Mass Coarse Mass
E 132.351 @ Elemental Carbon E B4.545 @ Elemental Carbon
s 113548 ) = 72012 i
5_ - . @ Organic Mass g_ 56.543 @ Organic Mass
= 99.735 Sea Salt £ Sea Salt
c 87.158 87.312 =
T 83. - = 52831 52911 3.0 )
bl 77.053 77.027 e ® soil il 4 863 47 607 ® soll
= 5 50050 m— — s 50 - ] _
=] =
: W= :
5: I I I
N v & 3 & & &
g £ A \" ks F \
E & . ¥ %ef'\ O eo 0"; 53 & = v (.oe\‘\g\ & eodé\ 0@:‘
IMPROVE Monitor: SEQUA; Class | Areas: Seguoia National Park, Kings Canyon National Park IMPROVE Monitor: SEQUA; Class | Areas: Sequoia National Park, Kings Canyon National Park
Number of Haziest Days Monthly, 2000 - 2018 = Number of Most Impaired Days Monthly, 2000 - 2018 =
Sequoia NP (SEQU1) Sequoia NP (SEQU1)
75 100
w @
& &
o 50 0
‘5 ‘s
E 2 34
£
= =
& @ & 3} & &

& t & “ \\ z~‘ &

¥ Qa\) v ?‘3 ,ec*o Qc'g' 5” <& v Gfa 0 eo‘“ Oa’v

IMPRCWVE Monitor: SEQUH; Class | Areas: Sequoia National Park, Kings Canyon Mational Park IMPROVE Monitor: SEQUA; Class | Areas: Sequoia Mational Park, Kings Canyon National Park

Purpose:

To illustrate the effect on monthly extinction composition by the choice of guidance
metric applied. The charts in the left column above show monthly extinction composition
on the haziest days (top) and the total number of haziest days per month (bottom). The
charts in the right column show monthly extinction composition on the most impaired
days (top) and the total number of most impaired days per month (bottom).
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Comparison of Seasonal Extinction Composition on the Haziest Days and M.I.D. g TSS

Seasonal Extinction Composition, Haziest Days, 2000 - 2018 = Seasonal Extinction Composition, Most Impaired Days, 2000 - 2018 =
Sequoia NP (SEQU1) Sequoia NP (SEQU1)

@ Ammonium Nitrate 92.081 @ Ammonium Nitrate

121799 Ammonium Sulfate Ammonium Sulfate

1= - 0 77612

Coarse Mass 20 ' Coarse Mass

110.769
@ Elemental Carbon @ Elemental Carbon
- @ Organic Mass ) 50338 @ Organic Mass
75.580 & sea sait 5 51508 Sea Salt

= - @ soil ) | @ soil
50 :

20
) - -

Spring Summer Fall Winter Spring Summer Fall Winter

W

Light Extinction, 1/Mm
b

Light Extinction, 1/Mm

IMPROVE Monitor: SEQUT; Class | Areas: Sequoia National Park, Kings Canyon National Park IMPROVE Manitor: SEQU1; Class | Areas: Sequoia Natienal Park, Kings Ganyon National Park

Number of Most Impaired Days, Seasonally, 2000 - 2018

Number of Haziest Days, Seasonally, 2000 - 2018

Sequoia NP (SEQU1) Sequoia NP (SEQU1)
200 200
145 160
w 150 135 w 150 135
g g
5 - 04 5 . 100
3 00 76 z o0
g - | ]
o o -
Spring Summer Fall Winter Spring Summer Fall Winter
IMPRCVE Monitor: SEQU1; Class | Areas: Sequoia National Park, Kings Canyon National Park IMPROVE Monitor: SEQU1; Class | Areas: Sequoia Mational Park, Kings Canyon National Park

Purpose:

To illustrate the effect on seasonal extinction composition by the choice of guidance
metric applied. The charts in the left column above show seasonal extinction composition
on the haziest days (top) and the total number of haziest days per season (bottom). The
charts in the right column show seasonal extinction compaosition on the most impaired
days (top) and the total number of most impaired days per season (bottom).

29



Comparison of Annual Extinction Composition on the Haziest and M.I.D.

Light Extinction, 1/Mm

Light Extinction, 1/Mm

Light Extinction, 1/Mm

=]

=]

Annual Extinction Composition, Haziest Days, 2000 - 2018

B
@ \\" \“ \\“‘ & .‘9‘ g} k‘?‘

Sequoia NP (SEQU1)

»

ha
B

&
MaLIB (]

IMPROVE Monitor: SEQU1, Class | Areas: Sequoia National Park, Kings Canyon Naficnal Park

Annual Extinction Composition, Most Impaired Days, 2000 - 2018

Sequoia NP (SEQU1)
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IMPROVE Monitor: SEQU1; Class | Areas: Sequoia Natienal Park, Kings Canyon National Park

Annual Extinction Composition, Haziest and Most Impaired Days, 2000 - 2018
Sequoia NP (SEQU1)

IMPRCVE Monitor: SEQU1; Class | Areas: Sequoia National Park, Kings Canyon Nafional Park

EU=TEk = Ta |

MaIIE 0

@ Ammonium Nitrate
Ammonium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
Sea Salt

@ soil
DV (Haze)

@ Ammonium Nitrate
Ammonium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
Sea Salt

@ soil

- DV (Impairment)

@ Ammonium Nitrate
Ammonium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
Sea Salt

@ soil
DV (Haze)

-+ DV (Impairment)

Purpose:

To illustrate the effect on annual average
extinction composition by the choice of
guidance metric. The top chart shows annual
average extinction composition on the haziest
days with total haze overlaid as a time series,
the middle chart shows annual average
extinction composition on the most impaired
days with total impairment shown as a time
series, and the bottom chart shows the two
views combined, with the haziest and most
impaired bars arranged side-by-side.
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Comparison of Long Term Extinction Trends on the Haziest and M.I.D.

Ammonium Nitrate Extinction Trends, 2000 - 2018
Sequoia NP (SEQU1)

-8~ Ammonium Nitrate - Haziest
-+ Ammonium Nitrate - Clearest

- Ammonium Nitrate - Most Impaired

malaaag

- Ammonium Nitrate - Haziest NC

Light Extinetion, 1/Mm

-¥- Ammonium Nitrate - Clearest NC

@ Ammonium Nitrate - Endpeint MID

L TP, AP . e BPY - B WPL. S B\ I R, P o A&
R N e T e e T I U e o (RPN
L S S S S L) [ S S SR S SR )

IMPROVE Monitor: SEQUT; Class | Areas: Sequoia National Park, Kings Canyon
National Park

Ammonium Sulfate Extinction Trends, 2000 - 2018
Sequoia NP (SEQU1)

Purpose:
To illustrate long term trends in annual average

£ Ammonium Suiate - Hariest extinction composition on the haziest and most
. B et impaired days, together with reference lines for
£ 2 Ammonium Sultat - Haziost NC natural conditions on the haziest and clearest
=3 =¥ Ammonium Sulfate - Clearest NC
- -& Ammonium Sulfate - Endpoint MID d a y s ) a S W e I I a S a r e f e r e n C
estimate of the current guidance. All seven of the
o FEF: ;—f 3 1-'—:** FEFAT=EES primary extinction parameters can be selected, but
St r o r e mmmm s only ammonium nitrate, ammonium sulfate, and
IMPROVE Monitor: SEQU1; Class | Areas: Sequoia National Park, Kings Canyon o o u .
National Park deciview are shown in this example.
Dv Extinction Trends, 2000 - 2018 =
Sequoia NP (SEQU1)
E Dv - Haziest
s 3 = oo mps Feature Note:
£ o Du-HaziesthC To simplify any chart for viewing, you can click on
= =¥ Dv - Clearest NC e 2 e 2
R S T o U EE a given entry in the legend in order to temporarily
CEEE RN SEET TR REY RRY TERT TRRT TR e vopl TR FERCEEY TRRC TR oo taut'

remove the corresponding series from the chart.

$ & L& H P B o A D
£ 5 S N > ~ ] N
FF S F PSP

N 4
S P 22 80

IMPROVE Manitor: SEQU1; Class | Areas: Sequoia National Park, Kings Canyon Mational Park 3 1



Uniform Rate of Progress Glide Paths on the Haziest and M.I.D.

Haze Components and Glida: PathN'écZSigtE:l. Haziest Days, 2000 - 2018 =
) Purpose:
: To illustrate the “glide pa
: progress (URP)” line from t
baseline periods (2000-2004 and 2005-2009) to
natural conditions and/or t
primary extinction parameters. Annual average
Haze Compeonents and Glide Path to 2064, Most Impaired Days, 2000 - 2018 = eXtInCtlon IS aISO Shown aS a tlme Serles for eaCh
sequoa ve (220U o selected parameter for the period of record. The
top chart shows the URP glidepath for species
=R, extinction on the haziest days, the middle chart
L T shows the same thing for the most impaired days,
: . and the bottom chart combines the two views so
= 3 that you can more easily compare the haziest and
5., M.I.D. glide paths.
Sequoia NP =
o L T Feature Note:
- o Ammecie While the all-parameter view of this report is
z T visually “busy”, you can ea
T . s by clicking on a given entry in the legend in order
e to temporarily remove the corresponding series
v from the chart.

*_GP_I = Glide Path. Im:




Annual Anthropogenic vs. Natural vs. Total Extinction on the M.I.D.

Annual Haze Due to Anthropogenic Sources, 2018 (Most Impaired Days)
Sequoia NP (SEQU1)

Purpose:
® Ammenium Nitace To illustrate and compare annual haze due to
anthropogenic sources versus natural sources on

Coarse Mass
® ciemental Carbon the most impaired days. The top chart shows annual
@ Organic Mass 9 g g
.III .._. oo average haze for the primary extinction parameters

due to anthropogenic sources, the middle chart

L 1iMm

Ammonium Sulfate

3
10

llllll-ll-llllIIlll shows annual average haze for the primary
£ 8 extinction parameters due to natural sources, and
IMPROVE Monitor 1D: SEQU1, CA; Class | Areas: Sequoia National Park, Kings Canyon National Park the bottom Chart ShOWS total annual average

extinction (i.e. extinction due to all sources).

Annual Haze Due to Natural Sources, 2018 (Most Impaired Days)
Sequoia NP (SEQU1)

@ Ammonium Nitrate
Ammonium Sulfate
Coarse Mass

@ Elemental Carbon

Light Extinction, 1/Mm

@ Organic Mass

SeaSalt
j @ soil
IMPROVE Monitor ID: SEQU1, CA; Class | Areas: Sequoia National Park, Kings Canyon National Park Featu re Note
Annual Total Haze, 2018 (Most Impalred Days) = At the bottom of each chart, the Class | Areas for
Sequoia NP (SEQU1) . . - o 0 0
1o which the selected monitoring site is considered
E “representative” are shown.
o ® Ammonium Nitrate associated with a single Class | Area, but quite a
§ amemm Sl few sites are considered representative for multiple
é I III @ Elemental Carbon C|aSS I AreaS
= @ Organic Mass
5 l ..-. seasalt
@ Soil

sb & \"

£ 13 o =
IR -C RS G R ] L]
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IMPROVE Monitor ID: SEQU1, CA; Class | Areas: Sequoia National Park, Kings Canyon National Park 33



Daily Anthropogenic vs. Natural vs. Total Extinction on the M.1.D.

Daily Haze Due to Anthropogenic Sources, 2018 (Most Impaired Days)
Sequoia NP (SEQU1)

Purpose:

® Ammonlum Nicate To illustrate and compare daily haze due to

pmenm sl anthropogenic sources versus natural sources on
® Clemental Carbon the most impaired days. The top chart shows daily
o et average haze for the primary extinction parameters

due to anthropogenic sources, the middle chart
shows daily average haze for the primary extinction
parameters due to natural sources, and the bottom
chart shows total annual average extinction (i.e.
extinction due to all sources).

IMPROVE Monitor ID: SEQU1, CA; Class | Areas: Sequoia National Park, Kings Canyon National Park

Daily Haze Due to Natural Sources, 2018 (Most Impaired Days)
Sequoia NP (SEQU1)

@ Ammonium Nitrate
Ammonium Sulfate
Coarse Mass

@ Elemental Carbon

@ Organic Mass
SeaSalt

@ soil

IMPROVE Monitor ID: SEQU1, CA; Class | Areas: Sequoia National Park, Kings Canyon National Park

Daily Total Haze, 2018 (Most Impaired Days)
Sequoia NP (SEQU1)
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IMPRCVE Menitor ID: SEQUA1, CA; Class | Areas: Sequoia National Park, Kings Canyon National Park
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Intermountain West Data Warehouse (IWDW) **g-;‘ AD MS

,_ Intermountain West Data Warehouse

NOME - ARCUT ODATA - BESOURCIS - FORUMS - MIETINGS - WIKI - ADMON

3SAQS 2008 Base - Lanmer Coun

ANCTM_ Locometive. and Marwee 22 0
OV & S Acta Sowrces. 373
onpeint Sewries. 2139
~ Prrrited Burning 2184

Bogesscs. 744

Posen Sowrces. %009

Weaees 12874

Fwes: 19058
Resdestial Wood Comtuntion 1756 3

Nosroed Mobde: 196454
MOVES Onroad Mobée. 70166.9

W 2grwubersl Foes I O3 & Gas Posnt Sources W Awcrett, Locomotrve, and M
I Od & Cas Area Sources B Noagont Soueces I Pregcrnitbed B e

W Bugens B Pone Sowrces W wadtes

B s B Residental Wood Comburs Bl Nosrcad Mobde

B MOVES Onroad Molube

Air Data Mana

Provides:

Complete air quality modeling platforms

Individual modeling platform components
* Modeling input data (met, emissions)
* Boundary and initial conditions
* Modeling software and configuration files
» Air quality modeling results

Model performance evaluation tools

Model-to-obs comparison tools

Emissions review tools

Collaborators:

* National Park Service (NPS)
U.S. Forest Service (USFS)
Bureau of Land Management (BLM)

States: Colorado, Wyoming, Utah, New Mexico

U.S. Environmental Protection Agency (EPA)
WESTAR/WRAP
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Data Warehouse Dataflow Diagram

Emissions Inventories

Source Categories  Data Sources
* Pont& Area Sources o State & Local Agencies
* QOiland Gas e EPA

Meteorological Inputs Model Inputs Monitoring Data

|Weather Observations| Land Use & Cover ( 3SAQS |

eflansicover

[

Model—Rey Processing Model-Ready Processing
_(eg. reformatting, regridding) | _(eg. reformatting, regridding)

Model-Ready Processing
_leg. reformatting, regridding) | |

Data Provider Processing

Meteorological Models
(e.g. WRF, MM5)

e Liees L) L woves |

I I ]

Intermountain West Data Warehouse

Emissions Modeling (e.z. sMokE)

Photochemical Grid Modeling

A0l RlacAM Ll Oil and Gas P
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Modeling Platform Data Request Form

MNotes -

October 18, 2018

The Intermountain West Data Warehouse — Western Air Quality Study (IWDW-WAQS) is in the process of developing an updated air quality
2014. The WAQS 2014 modeling platform components, as described below, will be reviewed and approved by the IWDW-WAQS Cooperatin
are being developed for use in regional air quality modeling studies by the cooperating agencies and for external users accepting the terms
Agreement and authorized by the Cooperators.

Purpose:
To facilitate the browsing, selection, and
download of entire modeling platforms or

The 2014 WAQS modeling platform is based on EPA's 2014 NEIv2 with updates for emissions sectors affecting regional AQ modeling, partic
impact ozone modeling, and PM emissions that may impact modeling for Regional Haze Planning. Base 2014 modeling uses WRF meteorolc
cover/snow depth data and versions of WRFCAMx and CAMx with specialized dynamical and chemical parameterizations for areas covered |

Modeling Software -~

individual modeling platform components,
and to illustrate the expected roadmap for
creating and distributing modeling

MName Description MNotes Source Status
WRF v3.6.1 WAQS 2014 WRF modeling NCAR/UCAR WRF. Pending platforms and individual platform scenarios.
software
: , Platform components can be accessed and
WRF v3.8 EPA 2014 WRF modeling NCAR/UCAR WRF. Pending i
software downloaded via SFTP, HTTP, and Globus,
[[] | SMOKEv4.5 Processing scripts and CMAS SMOKE. SMOKE processing scripts Available and extreme|y |arge-v0|ume data requests
emissions inputs used in WRAP | and input package. Includes all WRAP v1 B ; .
emissions processing and updated NEIvZ inventories and can be delivered on phyS|CaI hard drives
SMOKE-readv inputs. 1 . . .
_ via regular mail service.
CAMX v6.4 Shows the status of the component Pending
CMAQ v5.2 | Pending
Emissions Data -
Name Description MNotes Source Status Size Files Available
D Base 2014 Inputs 2014 NEIv2Z modeling platform | Includes modeling platform inputs and EPA Available 44Gb 97| 12/5/2018
inputs scripts from EPA |
[ ] | Base 2014 Inputs Updates to 2014 NEIv2 for Updates req . . I 6.7Mb 22| 12/28/2019
WRAP modeling for wrap 22 Shows the estimated size of the component
|:| Base 2014 Unmerged Unmerged emissions (12km Includes anthropogenic sectors WAQS Available 559Ghb 82| 1/25/2019
and 36km) (processed by SMOKE) and modeled
natural emissions (generated by |
Ramboll). Natural sources added on .
3/15/2010. Shows the total number of files
[] | Base 2014 Merged Model ready merged emissions | 12km model ready emissions. Includes WRAP Available 844Gb ‘ 398 3/1/2019
36km sector inputs for 12km boundaries.
Meteorology Data ~ i .
— Shows the expected availability date————
Name Description MNotes Available
] Meteorology w2014 - WRF 2014 WRF meteorology 4km, 12km, and 36km WAQS Available 3.2Tb 163 | 11/16/2018
] Meteorology w2014 CAMx 2014 meteorology prepared 4km, 12km, and 36km WRFCAMx. WAQS Available 838Gb| 2406 |11/16/2018
for CAMx with WRFCAMx Includes CMAQ kv files.
] Meteorology w2014 CMAQ 2011 WRF meteorology 4km, 12km, and 36km MCIP files WAQS Available 2.1Tb| 2392 |11/16/2018
prepared for CMAQ with MCIP 37
] Meteorology w2014 - WRF 2014 WRF meteorology EPA's 12km ConUS WRF simulation. Model | EPA Available 2.0Tb 153 | 11/16/2018
rmmdArr B St ibe Fm m Al A~ A aF 2 aFme




Emissions Review Tool

Select a modeling platform

Emissions Inventory Browser @ ™™
Modeling piatform .
) Select pollutants Select source categories
| NEIC 2016 v1 (2016fh) - I Clear all selecti;
(7 shown, 7 selected) Secfors (24 shown, 24 selected)
all clear shew by code all clear shew by code
Ammonia Gas (NH3) - Agricultural (ag) -
Carbon Monoxide (CO) Agricultural fires with point resolution (ptagfire)
Oxides of Nitrogen (NOX) AIFpOIts (aIrports)
Particulate matter with a diameter <= 10 micrometers (PM10-PRI) Area fugitive dust (afdust)
Particulate matter with a diameter <= 2.5 micrometers (PI25-PRI) Biogenic (beis)
Sulfur Dioxide (S02) ‘Commercial Marine Vessel. Category 1, 2 (cmv_c1c2)
Volatile Organic Comp (VOC) T ‘Commercial Marine Veessel. Category 3 (cmv_c3) A
States Counties scc
all clear Fegion [WRAP ¥ all_clesr all clear
Alaska - < Select one State to see Counties. . « < Select one County to see SCCs... » -
Arizona
California
Colorado
Hawaii
Idaho
Montana . -
| Select states Select counties Select SCCs
“ Bar Charts ‘ Maps
Emissions by State @
Source Sector Emissions by State (in tons per year) =
NEIC 2016 v1
catieria [l I [ I | |
ANaska in ® afdust
®ag
rzona || | I I airports
© beis
oregon || | ® emv_ctez
® cmv_c3
oo | 1/ — nonpt
@ nonroad
———— -
onroad
weron. [ I R
comce | O A O i
othafdust
wortena | 1 O | © other
® othpt
s L — o oo
pt_oilgas
—T ® pagtic
@ ptegu
van | 5 ptire
@ ptfire_othna
p—— T @ ponipm
rail
South Dakota i ® o
nawait S
0 M it} kL M M &M ™ M M
Tons per Year
I t dat

Purpose:

Provides a detailed summary of annual
emissions totals by state, county, and
source category via a variety of
interactive maps and charts. The
emissions inventory data used for ten
different modeling scenarios is available,
and emissions totals from multiple
scenarios can be selected and visualized
at the same time with multiple side-by-
side charts or multiple side-by-side
stacked bars on the same chart.

Total Emissions by Pollutant (in tons per year)
NEIC 2016 v1

NH3: 5673107.0

502:7313323.0

PMZ5.PRI: 9728339.0

NOX; 18863921.0

€0: 101587150.0

PM10-PRI: 31876002.0

VOC: 70266485.0

®co @voc PM10PRI @ NOX @ PMZ5PRI @ SO2 NH3.
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State and County Emissions Maps

@ @ DataRange: 2.55 To 62227.58

+ Annual County Emissions of PM10 in the Area Fugitive Dust Sector (2014fd)

¥ .h*

v -

® Annual Emissions (tons/yr)

San Juan, NM: 41 486.07 tons/yr

Purpose:

To display state- and county-level annual emissions
totals for the selected states, pollutants, and source
sectors. You can mouse-over individual states and
counties to display more detail, and you can use the

| C
= LAl ) , “Data Range” slider bars to
- P 14000 emissions in tons per year in order to filter out large
& i 21000 .
\\ Mouseover counties and states to see details = 20600 numbers of low and/or h|gh values and thus change
42000 . .
P ® £ g oo the visual contrast and separation of the map colors.

e o N |5

e - g

> E

() @ Data Range: 0 To 34347.71 @ DataRange: 368.4517 To 183478.832
+ Annual County Emissions of NOx in the Point Source Oil & Gas Sector (2014fd) = Annual State Emissions of PM2.5 in the Area Fugitive Dust Sector (2014fd) =
r
= F B i
. - 1-"? 'I 0 0

L 800 7000
1, @ ) 1600 p 14000
g 2w B o
\ ' : § = gl B o000
3 Tl " ] 4000 = 42000
- . fSOO . ?9000
- P B g
\ | (e = 70000
. 5 g
’ \\ . . 91000
B oo IR




Emissions Exploration Map

WAQS 2011b Base — Carbon Monoxide

Modeling Scenario

All Sectors

[wAQS 2011b Base 7|
Parameter

[ carbon Monoxide v|

Sector all clear

MUVES UNToag mooie
Nonpoint Sources

Nonroad Mobile

Qil & Gas Area Sources

Oil & Gas Point Sources

Point Sources

Prescribed Burning

Residential Wood Combustion
Wildfires -

Level of Detail

® County
O state
Selection Type

(Add/Remove Region From Map

4 3

Tons/year

Highcharts.com

County Breakdown by Sector
WAQS 2011b Base - Larimer County Carbon Monoxide Emissions By Sector =

Point Sources: 1290.7 Purpose:

Wildfires: 1355.0 Provides a detailed breakdown of annual
Prescribed Burning: 1515.2 emissions totals by state, county, and
source category via a variety of
interactive maps and charts.

Residential Wood Combustion: 4073.7

MOVES Onroad Mobile: 33388.1 MNonroad Mobile: 16400.7
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Source Apportionment Tools

« Click arrows to expand Region by Source [ .

. :::(ka:“:piasli(ealﬂaglqnbalowlursaurze 7 Purpose .

e Provides a variety of charts and
N ’ J. graphs_for analyzing source
TL = Newierco-03% attribution for modeled

¥ Other 12km-0.0 %
W Texas-9.0%

parameters on specific days
and/or for specific time periods.

Texas-9.0% ——

Source Breakdown by Region: All

Hover and click to view or switch to study day W NAT-08% ®m FIRE-00% =~ MV-149%

% NR-0.4% W OG-6.1% B EGU-0.4%
10 Days m NEGU-0.3% m OANT-0.0%

® Model m Boundary Condition
80

70

60

50

40

30

20

10

0

821 822 823 8R4 B8R5 826 827 828 829 830
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Model-to-Observation Comparison Tool

Model-To-Observation Comparison Tool

Make selections from the lists below to view a wide variety of time-series charts, scatter plots, bar charts, maps, and other graphics that will help you visualize and evaluate the
performance of the atmospheric models that were applied to each modeling scenario hosted by the warehouse.

Comparison Type Modeling Scenario Start Date End Date
By Metwork ¥ WAQS-2011b - CAMx - 12K 7 01/01/2011 E 1273172011 E
Network/Dataset Parameter
AQS - Daily - 03_1hrmax -
AQS - Hourly 03 _8hrmax PurDOSeZ
E::m g Ea”fr’l :V“Eg—TOT' Mass, PM2.5 (Fine) Provides a variety of site-specific plots of
- Hourly .
CASTNET - Other modeled vs. observed values in order to
CDPHE - Other help evaluate model performance.
CSN - Other - -
chart options

03_1hrmax, CAMx vs. AQS Daily

010172011 - 1231201

. | | ._
) WW i M‘)W‘ p &M -

20

10

Jan "1 Feb Mar Apr May Jun Jul Aug Sep Oct Mow Dec

42




Model Performance Evaluation Plot Browser

Model Performance Evaluation Graphs

View 2 wide variety of scatter plots, soccer plots, bar charts, and maps demanstrating model performance for several modeling scenarios in the Western Air Quality Study (WAQS)

[2011 v |Base11b + [ plots v |aqQ v |12km v [nm 2

Choose an analysis set (193 available):

Pollutant Region i PlotType Count
l&  AQS_Daily_03 103_1hrmax Al site timeseries 1
|>  AQS_Daily_03 3_thrmax Al site imeseries B
|>  AQS_Daily_03 3_thrmax NI site imeseries 26
|>  AQS_Daily_03 3_thrmax NI site imeseries 26
|>  AQS_Daily_03 3_thrmax NI site imeseries 26
|>  AQS_Daily_03 3_thrmax NI site imeseries 24

Choose an image (1 available):

CAMX_WAQS12_B11b.AQS_Daily_03.03_1hrmax.350130017.All.ann.timeseries.png

Folder: http://vice.cira.colostate.edu/files/iwdw/modeling/35AQS/2011/Base11b/plots/AQ/12km/NM/
Image: CAMX_WAQS12_B11b.AQS_Daily_03.03_lhrmax.350130017.All.ann.timeseries.png

CAMx_WAQS12_B11b O3_1hrmax for AQS_Daily_0O3 Site: 350130017

Site: 350130017

— AQS

100 |~ CAMx_WAQS12 B1ib

Jan01 Jan28 Feb27 Mar28 Apr26 May25 Jun23 Jul20 Aug 17 Sep 15 Oct14 Nov 12 Dec 20

Date

Bias for CAMx_WAQS12 _B11b O3_1hrmax for AQS_Daily_O3 Site: 350130017

0 —— GCAMx_WAQS12 B1ib Site: 350130017

Jan01 Jan29 Feb27 Mar28 Apr26 May25 Jun23 Jul20 Aug 17 Sep 15 Oct14 Nov 12 Dec 20

Purpose:

Provides a simple interface for browsing
and viewing the static plots generated by
external model evaluation tools like AMET.
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Model Performance Evaluation Plot Browser (continued)

J3a_b313_12km 03 for July 2001 CSN Stacked Barplot (Median) for CMAQ_v51_Release_Oct23_NoDust_New for June to August 2011

DISCQVERAQ_1km_CMAQv52_CB6 03_8hrmax for 20110701 to 20110731
Simulation 1: CMAQ_v51_Release_Oct23_NoDust_New O H2O/FRM Adj
o | AQS Daily 03 shrmax ( DISCOVERAQ_fhkm CMAQNS2 G885 ) RPO: None S Simulalion 2: CMAQ_v502_Base New | Blank Adj
=7 o 8 - 00— AQS PCA: None o ?oh;;\n
(ppb) o oo B --- J3a b313 12km Site: All E
S | RMSE = 969 A o082 o L3 o o m
- ME = 238 NMB 28 o % & - o
ME = 7.58 NME 124 ° Lopod0 o8
© | MdnB = 224 NMdnB = 27 O Gy O b0 -
@ MdnE = 621 NMdnE = 103 °p Gi o a
[} oL -
| MaxDit = 3830 MinDiff = -34po N o l © 8 _ = 6.5% : o
Mean O = €090 Med O 6050 g I ) 3.8% - _
Mean M = €330 Med | = 62800 % 8.0% —— 8.3% —— g D'f sg
LR femeem e ° & ° 2 19.2% —- 4.3% — 4.4% —- ofobs
B 0P8, ° o — g @ 5.7% 7.2% —
2 o | B od opd © o E o
g © > e -3 £ 130 13.6% — 10.9% —
> %% 2o g o= 0.4% 0.4% ——
o o = B 4% —
5 & o0 3 o ¥ 2o - o Simutaon 1
S, @] &) RMSE: 6.25
° & ® o o RMSEs: 3.71
<7 o 16.3% —— 18.8% —— 18.2% — RMSEu: 5.08
o g&’“ <+ 1 IA: 078
: 0.68
7 coe 6.7% — 9.5% — -
M 7% — B.8% —— Simulation 2
8 o 1.7% — 1.8% — RMSE: 6.92
RMSEs: 5.03
21.7% — _ __ RMSEu: 4.75
o | o 21.8% 22% A 071
o r 0.6
B e e L S S S csN Simulation 1 Simulation 2
0 10 20 30 40 50 60 70O 80 90 100 110 o
11T
Observation (ppb
(ppb) 0 2 4 6 8 10 12 14 16 18 20 22
Hour (LST)
03 MB (ppb) for runCMAQ_v51_Release_Oct23 NoDust New for June to August 2011
units = ppb
CMAQ_v51_Release_Oct23_NoDust_New 03 for AQS_Hourly for June to August 2011 ] coverage limit = 75%
70 o
o5 |— AQs_Hourly # of Sites: 1317 16
—— CMAQ v51 Release Oct23 NoDust New 14
60 1 GCMAQ_v502_Base_New
%% 7 12
3 7 10
& 45 8
g 40 6
35 4
30 2
25 0
20
T T T T T T T T T T T T T T T T T T T T T T T T -2
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 —4
—6
Hour (LST) -8
-10
-12
-14
<-16

CIRCLE=AQS_Hourly;
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Model Data Browser

CAMx 12km Concentration

k iiaoas
= . 4.000

420.622
ppbv

NOX
— | T N B LT
- L | I § ___+ 1 l x,_" | ",;_‘.-'.
: A= o H ]
" i, " L_ =
% ! B - .
- .’I ] \r"_i__ 1 —
L3 [ @ gridcell
d ﬁhiia}} . - Grid Cell: 144 108
h;i;/ig‘ Value: 36.03495407104432 : L
I
........ N T = . sy P =
- ] A
U
f - h !
y <]
] - r [ | 1 T
= ng 4 :
-“-— Fa' ]| H
+ wﬁ Hil! { ] n

Highcharts.com

| Data Selection x

Platform
Subgroup
Datasets

WAQS Basellb v
aAQ v

CAMx 12km Concentration ¥ |

Variables

NOX v |

Start Date|

2011/01/02 00:00

End Date

2011/01/04 03:00

Load Data

Hour: 0 Animate

| Colors

Colors

CAMx 12km Concentration

NOX 2011/01/02 00:00 24 GridX: 144 GridY: 108
60

50 H
;
. [ 1

Sunday, Jan 2, 00:00
@ value: 36.03495407104492

fl 'l a— III.‘I .

> \.?-—._‘_1 o \". v N \ y
o P ! f /r v
o J ‘-

30 \

\ o
— s
20
10
2. Jan 08:00 16:00 3. Jan 08:00

16:00

4
B

4. Jan

Highcharts.com

Lower Cutoffi4
Upper Cutoff

blue, yellow, red

Purpose:

Provides an interactive display of gridded
modeling data and detailed drill-down to
the individual modeling grid cell level.



Gridded Data Visualization Tool

Model Parameter AACD ¥
Date 2008188 v
Vertical Layer 0 v

Status Loading images 52%
Hour: 4 Animate

.

S o N
&y

Purpose:

Provides an interactive map of
gridded data down to the level of
individual model days. A series
of maps can be animated over a
selected time period.

-LOUISTANAS.

-

COAHUILA DE
ZAnAcoz.AQ,\l:

“_ | Map dats @2015 Google INEGI | Terms of Use Report a map error

00000°0
80000°0
LT000°0
52000°0
££000°0
TH000°0
05000°0
85000°0
99000°0
5200070
£8000°0
T6000°0
660000
80T00°0
9TT00°0

Date: 2008188 Hour: 4 Parametexr: AACD Type: avrxyg Layer: 0 46



Short-Term Roadmap

* Finalize the WAQS 2014 modeling platform

* Emissions summary tables (2002, 2014v2 and RepBase)
* Dynamic evaluation visibility results at Class | Areas
 Gridded 2028 OTB a&b emissions

e Gridded 2028 OTB a&b annual/seasonal concentrations
» Gridded residence time fields for all Class | Areas

e Gridded WEP & emissions and point sources

* Finalize the USEPA 2016 modeling platform

 More SIP and TIP development tools and products

e Add future year model projections to glide path products

» Create simplified versions of existing tools specific to current guidance
* Add high-level emissions and modeling results summaries

* Further streamline the modeling platform data request pipeline
 Develop additional gridded data display tools

* Integrate proscribed fire data and associated tools

* Incorporate satellite data

* Create full failover hardware and data redundancy

« Update and renew the various project agreements

Q

ADMS

Air Data Management System

a7



Website Traffic Data (past example)

VisitDate
11/1/2017 8:04
11/1/2017 7:07
10/13/2017 17:28
10/12/2017 15:56
10/12/2017 13:19
10/10/2017 8:21
10/5/2017 14:57
10/5/2017 14:51
10/5/2017 14:11
10/5/2017 13:07
10/4/2017 21:22
10/2/2017 9:28
9/28/2017 14:11
9/28/2017 12:55
9/28/2017 11.02
9/28/2017 10:56
9/26/2017 12:04
9/26/2017 8:16
9/26/2017 7:06
9/25/2017 10:40
9/21/2017 10:24
9/20/2017 12:07
9/19/2017 7:50
9/15/2017 12:50
9/14/2017 8:44
9/13/2017 22:49
9/13/2017 4:37
9/12/2017 10:24
9/12/2017 7:46
9/12/2017 3:35
9/8/2017 7:30
9/6/2017 13:24
9/6/2017 9:38
9/5/2017 17:18
9/5/2017 9:38
9/5/2017 8:25
9/1/2017 7:03
8/31/2017 11:50
8/31/2017 9:29
8/31/2017 8:55
8/30/2017 14:24
8/30/2017 9:11
8/29/2017 9:17
8/28/2017 10:12

IpAddress
50.194.133.33
50.194.133.33
128.138.65.193
204.47.59.65
204.47.59.65
24.9.117.153
128.138.65.129
204.124.92.254
204.124.92.254
204.124.92.254
24.9.117.153
204.47.59.65
128.138.65.129
199.168.151.87
204.124.92.254
128.138.65.129
128.138.65.129
134.67.29.16
134.67.29.16
128.138.65.129
128.138.65.129
165.83.32.99
134.67.29.20
128.138.65.129
204.47.59.65
171.79.22.176
59.92.217.81
158.68.216.179
204.47.59.65

125.209.116.122

134.67.29.18
134.67.29.26
134.67.29.26
128.138.65.139
204.47.59.65
204.47.59.65
73.208.43.176
73.208.43.176
73.208.43.176
128.138.65.139
73.208.43.176
73.208.43.176
128.138.65.139
128.138.65.139

Organizationl

McVehil-Monnett Associates, Inc.
McVehil-Monnett Associates, Inc.

University of Colorado Boulder
U.S. EPA

U.S. EPA

WRAP

University of Colorado Boulder
BLM

BLM

BLM

WRAP

U.S. EPA

University of Colorado Boulder

Organization2 JobTitle

WESTAR

WESTAR

NYS Dept of Environmental Conservation

BLM

University of Colorado Boulder
University of Colorado Boulder
U.S. EPA

U.S. EPA

University of Colorado Boulder
University of Colorado Boulder
National Park Service

U.S. EPA

University of Colorado Boulder
U.S. EPA

NULL

fsdfsdf

National Park Service

U.S. EPA

‘AL

U.S. EPA

U.S. EPA

U.S. EPA

University of Colorado Boulder
U.S. EPA

U.S. EPA

UNC-IE

UNC-IE

UNC-IE

University of Colorado Boulder
UNC-IE

UNC-IE

University of Colorado Boulder
University of Colorado Boulder

NULL

AL

Air Quality Meteorologist
Air Quality Meteorologist

EmailDomain Country
mcvehil-monnett.com US
mcvehil-monnett.com US

colorado.edu us
Environmental Scientist epa.gov us
Environmental Scientist epa.gov us
AQ Program Manager westar.org us
colorado.edu us
Air Specialist blm.gov us
Air Specialist blm.gov us
Air Specialist blm.gov us
AQ Program Manager westar.org us
Environmental Scientist epa.gov us
colorado.edu us
Research Scientist dec.ny.gov us
Air Specialist blm.gov us
colorado.edu us
colorado.edu us
Environmental Scientist epa.gov us
Environmental Scientist epa.gov us
colorado.edu us
colorado.edu us
Environmental Protection Specialistsps.gov us
Environmental Scientist epa.gov us
colorado.edu us
Environmental Scientist epa.gov us
NULL NULL NULL
yahoo.com us
Environmental Protection Specialistsps.gov us
Environmental Scientist epa.gov us
gmail.com GB
Environmental Scientist epa.gov us
Environmental Scientist epa.gov us
Environmental Scientist epa.gov us
colorado.edu us
Environmental Scientist epa.gov us
Environmental Scientist epa.gov us
Research Associate 3 unc.edu us
Research Associate 3 unc.edu us
Research Associate 3 unc.edu us
colorado.edu us
Research Associate 3 unc.edu us
Research Associate 3 unc.edu us
colorado.edu us
colorado.edu us

\

State

Colorado
Colorado
Colorado
Colorado
Colorado

Colorado

New Mexico
New Mexico
New Mexico

Colorado
Colorado

New York
New Mexico
Colorado
Colorado
Colorado
Colorado
Colorado
Colorado
Colorado
Colorado
Colorado
Colorado
NULL

New York
Colorado
Colorado

New York
Colorado
Colorado
Colorado
Colorado
Colorado
Colorado
North Carolina
North Carolina
North Carolina
Colorado
North Carolina
North Carolina
Colorado
Colorado

A ADMS

City ZipCode
Greenwood Village80112
Greenwood Village80112

BOULDER 80303
Denver 80202
Denver 80202
BOULDER 80303
Santa Fe 87508
Santa Fe 87508
Santa Fe 87508
Denver 80202
BOULDER 80303
Albany 12233-325!
Santa Fe 87508
BOULDER 80303
BOULDER 80303
Denver 80202
Denver 80202
BOULDER 80303
BOULDER 80303
Denver 80225
Denver 80202
BOULDER 80303
Denver 80202
NULL

Denver 80225
Denver 80202
Northampton

Denver 80202
Denver 80202
Denver 80202
BOULDER 80303
Denver 80202
Denver 80202
Chapel Hill 27599
Chapel Hill 27599
Chapel Hill 27599
BOULDER 80303
Chapel Hill 27599
Chapel Hill 27599
BOULDER 80303
BOULDER 80303 4.3



Registered Users (small excerpt

Organizationl

AECOM

AECOM

AECOM

AECOM

AECOM

AECOM

AER

Air Resource Specialists, Inc.
Air Resource Specialists,Inc.
Alaska DEC

Alpine Geophysics, LLC
CPAGrip

Organization2

Atmospheric Sciences International

Arizona State University

Colorado State University
Arizona DEQ

AZ Dept. of Environmental Quality

BLM

BLM

BLM

BLM

BLM

BLM CO

Bureau of Land Management
DOI/BLM

US Department of the Interior
CenSARA

University of Colorado
University of Colorado Boulder
University of Colorado, Boulder

Wyoming State Office

Bureau of Land ManagemenNational Air Quality Modeler

JobTitle

EmailDomain

Senior Enviornmental Scientistaecom.com

Air Quality Scientist

PGM Manager
PGM Group Manager

Senior Staff Scientist
Project Scientist

Software Developer

Partner
CEO

academic associate

Senior Environmental Engineerazdeq.gov

Planner
engineer

Air Specialist

Air Resource Specialists
Air Resource Specialist
Air Resource Specialist
Air Resource Specialist
Air Resource Specialist
Air Quality Specialist

Professor

¢
&

Country State

us
aecom.com us
aecom.com us
aecom.com us
aecom.com us
aecom.com us
aer.com us
air-resource.com us
air-resource.com us
alaska.gov us
alpinegeophysics.comUS
aol.com us
asi-sonoma.com us
asu.edu us
atmos.colostate.edu US
atmos.colostate.edu US

us
azdeg.gov us
bison-eng.com us
bison-eng.com us
blm.gov us
blm.gov us
blm.gov us
blm.gov us
blm.gov us
blm.gov us
blm.gov us
blm.gov us
blm.gov us
censara.org us
chevron.com us
clarkcountynv.gov
colorado.edu us
colorado.edu us

us

Postdoctoral Research Associatmlorado.edu

Pennsylvania
Colorado

Colorado
Colorado
Colorado

Massachusetts

Colorado
Colorado
Alaska
Colorado
lllinois
California
Arizona

Colorado
Arizona
Arizona
Montana
Montana

New Mexico
Montana
Colorado
Utah
Colorado
Wyoming
New Mexico
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We Encourage You To Register!

Login

User Name

Login form

lUser Name

Password

Password

] Remember me.

LOG IN

Forgot your password?

Need to register?

,g‘,l ADMS

Air Data Management System

User account/profile form

Your Profile

User Name:
Email:

First Name:
Last Name:
Organization:
Dept/Group:
Job Title:
Country:
State:

City:

mcclure
Shawn.McClure@colostate.edu
Shawn

McClure

Colorado State University
CIRA

Software Engineer

us

Colorado

Faort Collins

50



Links and Contacts {&E# ADMS

~ r Data Managemeent

Website Links:

Intermountain West Data Warehouse (IWDW):
https://views.cira.colostate.edu/iwdw

WRAP Technical Support System (TSS):
https://views.cira.colostate.edu/tssv2

Federal Land Manager Environmental Database (FED):
https://views.cira.colostate.edu/fed

Contacts:

e Shawn McClure, CIRA-CSU: Shawn.McClure@colostate.edu
 Ted Friesner, CIRA-CSU: Ted.Friesner@colostate.edu
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Thank You for Attending the Webinar!

Contacts:

v Emma Ruppell, Emma.Ruppell@bishoppaiute.org

o Shawn McClure, Shawn.McClure@colostate.edu

1 WRAP Contact: Tom Moore, tmoore@westar.org

o ITEP Contact: Mehrdad Khatibi, Mehrdad.Khatibi@nau.edu

WRAP Website:  https://www.wrapair2.org/



https://www.wrapair2.org/

