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The IMPROVE Program monitoring network
consists of 110 aerosol samplers, 17
transmissometers, 8 nephelometers, and 5 camera
systems during 2™ Quarter 2002 (April, May, and
June). Preliminary data collection stetistics for the
quarter are:

» Aerosol (channel A only) 94% collection
» Aerosol (al modules) 91% completeness
» Optical (transmissometer) 95% collection
» Optical (nephelometer)  98% collection
» Scene (photographic) 78% collection

During 2™ quarter, 18 new Midwest sites received
aerosol samplers and became part of the IMPROVE
Protocol network. One additiona site, which was
scheduled to be installed in Nebraska, will be
relocated to central Texas. The total number of
IMPROVE and IMPROVE Protocol sitesis 163.
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Data are available on the IMPROVE Web site, at http://
vista.cira.colostate.edu/improve/Data/data.htm. Aerosol data
are available through November 2001. Aerosol datathrough
February 2002 are expected to be available in Mid-August.
Transmissometer data are available through November 2000
and nephelometer data are available through March 2002.

Photographic dides and digital images are archived but are
not routinely analyzed or reported. Complete photographic
archives and dide spectrums (if completed) are available at
Air Resource Specialists, Inc. Slide spectrums are now also
available on the IMPROVE Web site, under Data.

The IMPROVE Steering Committee has drafted a policy for
the review and dissemination of aerosol data. The policy
allows states, tribes, federal land managers, or any other
organization with an interest in and specific knowledge of
aerosol conditions at any of the IMPROVE or IMPROVE
Protocol sites an opportunity to review and comment on the
accuracy, credibility, and/or representativeness of aerosol

speciation data collection. The policy attempts to provide a
review opportunity without substantially delaying the
appropriate uses of the IMPROVE aerosol data. The policy
can be read at http://vista.cira.col ostate.edu/improve/data/
IMPROVE/data_review_policy.ntm. All data posted on the
IMPROVE Web site has been subject to extensive data
validation procedures and are thought to be of sufficient
quality for use in support of federal visibility rules.

Contractors collecting data for the IMPROVE Program are
making effortsto decrease thelag time of having dataavailable
to datausers. Intermediate goal swere set and are expected to
be improved upon in the longer term.

Intermediate goals for posting of aerosol data are 6 months
after collection of thefilters. (Much of the lag time isdueto
the filters being shipped to and from three laboratories for
analysis). Intermediate goals for posting of optical data are
90 days after the period of record. It should be noted, however,
that transmissometer data cannot be finalized until an annual
instrument calibration has been performed.
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Visibility news

A Web siteisnow availablefor IMPROV E agrosol monitoring
Site operators, to aid in servicing and troubleshooting site
operations. This Web site was created by the University of
Cdlifornia - Davis, aerosol contractor for the IMPROVE
Program, and will be updated periodically with new
information, according to monitoring operator needs.

Detailed photographs and step-by-step instructions are
provided on the Web site, which currently includes:

B Normal operations (how to perform IMPROVE
sampler filter changes)

B Sampler repairs (how to conduct asiteaudit, calibrate
the modules, and replace components)

B Sampler manuals
B Contact information for further assistance

B Troubleshooting guide (coming soon)
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The Web page with information for IMPROVE aerosol monitoring
site operators is located at http://media.cnl.ucdavis.edu/Crocker/
Website/d_Research/b_Air-Quality/A_IMPROVE/b_Sampler/index.php

The Web site was developed to further improve data
completeness for the aerosol network.

IMPROVE and UCD recognizes that site operators are the
key to obtaining valid data. To be valid, filters from all four
sampler modules must be collected. In addition, threecriteria
have been set to determine the minimum number of daily
samples needed to have avalid year. These criteria are:

1) 75% of the possible samples for the calendar year
must becomplete.

2) 50% of the possible samplesfor each calendar quarter
must be complete.

3) No morethan 10 consecutive sampling periods may
be missing.

For moreinformation contact Bob Eldred at UCD. Telephone: 530/
752-1124. Fax: 530/752-4107. E-mail: el dred@crocker.ucdavis.edu.

The CaliforniaAir Resources Board (CARB) in June passed
new, stricter standards for particulate matter, both PM_; and
PM,, .. The new standards are expected to go into effect later
thisyear, after the state completesits review processfor new
regulations.

The new standards result from review of California’s current
standards, as required by the 1999 Children’s Environmental
Health Protection Act. The Act requiresthe CARB to “review
al existing health-based ambient air quality standards to
determinewhether, based on public hedth, scientific literature,
and exposure pattern data, these standards adequately protect
the health of the public, including infants and children, with
an adequate margin of safety.”

Cadlifornia’'s new standards for particulate matter are:

B 20 micrograms per cubic meter (ng/m?3) annual
averagefor PM_ , not to be exceeded. Thisislowered
from 30 pg/mée.

10’

B 12 ug/m® annual average for PM not to be

exceeded.

2.57

B 50 pg/mishall be retained as the 24-hour average
standard for PM .

B 24 ug/méshall be retained as the 24-hour average
standard for sulfates.

The ARB is a department of the California Environmental
Protection Agency. It overseesall air pollution control efforts
in California to attain and maintain health based air quality
standards.

For moreinformation contact Jerry Martin at the ARB. Telephone:
916/322-2990, or Richard Varenchik. Telephone: 626/575-6730.
Or, check the ARB Web site at http://www.arb.ca.gov.
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Data collection begins with those who operate,
service, and maintain monitoring instru-
mentation. Thank you, site operators, for your #~ PS

efforts in operating the IMPROVE and IMPROVE Protocol

networks.

Aerosol sites that achieved 100% data collection for 2 Qtr
2002 are:

Arendtsville North Absaroka
Mount Baldy North Cascades
Bandelier Petrified Forest
Blis Pinnacles
Bondville Presgue Isle
Casco Bay Puget Sound
Cabinet Mountains Quabbin Reservoir
Dolly Sods Queens Valey
Everglades Cape Romain
Gates of the Mountains Rocky Mountain
Gila Salt Creek

Great Basin Saguaro

Great Gulf St. Marks
Haleakala Seney

Grand Canyon Simeonof

Hawaii Volcanoes

Snoqualmie Pass

Hells Canyon Starkey
Hercules-Glades Sula

Hoover Sycamore Canyon
Isle Royale Three Sisters
Kamiopsis Upper Buffalo
LavaBeds Voyageurs

Lassen Volcanic Washington DC
Livonia White Mountain
Mammoth Cave Wind Cave

MK Goddard Wichita Mountains
Mount Hood Yellowstone
Moosehorn Zion

This 100% data collection statistic reflects the number of
sampl esreceived from monitoring sitesdivided by the number
of possible filters. Operators at many other aerosol, optical,
and scene monitoring sites also achieved excellent data
collection over 95%.

One site that consistently achieves excellent data collection
isThree Sisters Wilderness, Oregon. Mike Cobb hasserviced
the IMPROVE aerosol sampler at Three Sisters Wilderness
for several years. Although servicing the sampler constitutes
only asmall part of hisjob responsibilities, he has achieved
100% data collection for 2" Qtr 2002.

Most of Mike's responsibilities at the wilderness are with
water resources. Mikeisahydrotech, and assists soil scientists
and hydrologists with water quality projects and research.
He performs reservoir surveys and monitors turbidity and
temperature of the wilderness' waterways to determine their
quality and ability to support healthy fish and aquatic life.
Hea so worksclosely with Forest Servicefisheries personnel.
One project being instituted this summer isthe fabrication of
cooling towers, which will help keep water temperatures
appropriate to sustain the wilderness salmon population.

Mikejoined Three Sisters Wildernessin 1982 asatemporary
fire crew member. He was hired on full-time in 1988 and
shifted to water quality dutiesin 1994. He attended a small
college in Oregon and now lives with hiswife (anurse), and
daughter, who works part-timewith the Forest Service. In his
freetime, Mikelikesto hunt and fish with hisblack Labrador
retriever, maintain a garden, and spend time with his family.

Asinmost of the Western U.S., Oregonis having its share of
wildland firesthissummer. “ Elevenfiresare currently burning
inthe state. Because of somefires, the Oregon transportation
people are now closing a state highway; a major east-west
route over the Cascade Mountains that connects Eugene and
Bend,” said Mike. Although it is hot and dry in the Three
Sisters Wilderness, no fires have erupted yet this season.

“Thishasgot to affect regional air quality,” said Mike. “I’'ve
changed the [IMPROVE] aerosol filters a couple of times
recently and they look pretty bad.” An IMPROVE aerosol
sampler has operated in the wilderness since 1993.

Three Sisters Wilderness encompasses approximately 285,000
acres and is managed by the U.S. Forest Service. This Class | area
is located in the Deschutes and Willamette National Forests in
Oregon.

Visibility news continued on page6....
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Feature article

Introduction

Sulfur dioxide (SO,) emissions into the atmosphere create
fine particulate sulfate through various physio-chemical
processes. L arge concentrations of these sulfates may impair
visibility and be detrimental to the health of both humans
and the environment. Legidlative and regulatory mandates
and other pressures have assisted in the reduction of SO,
emissionsin the United States during the 1990s.

A number of scientific studies haveinvestigated thetemporal
relationships involving SO, emissions. This article
summarizes an examination of data performed by National
Park Service and Colorado State University researchers
regarding spatial and temporal trends of sulfate across the
U.S. These researchers used sulfate data from IMPROVE
and CASTNet (Clean Air Status and Trends Network)
program monitoring sites. Data were combined into two time
periods, 1990-1994 and 1995-1999, to determine: 1) spatial
trends, 2) temporal trends, and 3) comparison of trends in
SO, emissions and sulfate concentrations.

Spatial trends
Spatia trends of summer and winter 90" percentile sulfate
mass concentrations were examined for the periods 1990-

1994 and 1995-1999. The 90™ percentile concentrationswere
selected because the highest sulfate mass concentrations,
which occur in the eastern U.S., correspond to the highest
fine mass loadings, hence the potential of greatest health
impact, reduced visibility, and climate forcing.

The examination showed that summer sulfate concentrations
are highest along the Ohio River Valley and in central
Tennessee where SO, emissions are highest. Figure 1 below
shows the summer sulfate concentrations for the 1995-1999
period. Concentrations in this area are twice that of
concentrations in the Northeast, northern Michigan, and
coastal areas of the Southeast, and 15 times greater than the
Central Western U.S.

Summer concentrationsfor the two periodsare about 2 1/2 to
3 times higher than winter concentrationsin the eastern U.S.
and about 1 1/2 times higher than winter concentrations in
thewestern U.S. When the two summer periodsare compared,
a southern shift in the region of the highest sulfate
concentrations is apparent. During winter, concentrations
along the higher elevations in the Appalachian Mountain
region are lower than surrounding lower elevations.

Sulfate 90th Percentile
Summer 1995-1999

Figure 1.
Summary of
spatial trends
of the 90"
percentile
sulfate ion
concentrations
(3*S for the
IMPROVE
Program)

for the average
1995-1999
summer season
(June, July,
August).
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Temporal trends

Temporal trends in the annual 80" percentile sulfate mass
concentration for an 11-year period (1988 through 1998) show
that in general, most monitoring sites show a decrease in
sulfate concentration. The largest decreases in the East
occurred north of the Ohio River Valley. The patterns of the
20" percentile are similar to those of the 80" percentile.

Comparison of trends in SO, emissions and sulfate
concentrations

Since sulfate concentrations are a primary result of SO,
emissions, the SO, emission trends were examined and
compared to sulfate concentrations. Trends were examined
for each state from 1990-1999 using annual SO, emission
rates from the EPA’'s National Emission Trends (NET)
database.

In the northern half of the eastern U.S,, SO, emissions have
decreased from 10% to 60% per state and about 30% over
the entire region. States along the Ohio River Valley (Ohio,
Indiana, Illinois, Kentucky, and West Virginia), which have
the highest SO, emissions in the country, had statistically
significant decreases over the 10-year period. In the southern
half of the eastern U.S., however, emissions have increased.
Increases are also apparent in the Central states, with
Wyoming, North

U.S). As can be seen in Figure 2 below, the Northeastern
region hasthelargest SO, emission rates. Thisregion showed
decline in both SO, emissions and sulfate concentrations
during the early 1990’s and a sharp 20% drop between 1994
and 1995. This decline coincides with the 1995 reduction of
emissions from utilities participating in the Phase |
implementation of the Acid Rain Program. The Southeastern
region showed annual SO, emissions and sulfate
concentrations not changing much over the 10-year time
period. The South-Central region showed a 15% increase in
both annual SO, emission rates and sulfate concentrations,
and the Western region showed a similar 15% decrease in
both annual SO, emission rates and sulfate concentrations.

The research presented in this examination was briefly
discussed at the AWMA conference in Baltimore, Maryland
in June 2002. The examination is fully detailed in a January
2002 paper submitted for publication, titled “ A ten-year spatial
and temporal trend of sulfate across the United States.”

For more information contact Rodger Ames at Colorado State
University. Telephone: 970/491-3700. Fax: 970/491-8598. E-mail:
rames@cira.colostate.edu.
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Visibil |ty NEeWS continued from page3....

The National Park Service expanded its network of Web
cameras with the additions of Grand Canyon, Joshua Tree,
and Mammoth Cave Nationa Parks. These parksjoin Acadia,
Big Bend, and Great Smoky Mountains National Parks in
displaying visibility and air quality information on the
Internet. Several other agencies also provide images of park
scenes using Web cameras. Later thisyear, National Capital,
Sequoia and Kings Canyon National Parks, and Theodore
Roosevelt Nationd Park will also go online with Web cameras.

This network of Web cameras
and Web sites is one way the
National Park Service (NPS)
communicates information and
understanding to various
audiences, including park
personnel, NPS managers, park
visitors, regulatory agencies, the
general public, and others.
Visibility and air quality data
collected in each park by various
programs, including the
IMPROVE Program, are
provided on the Web sites for
use by audiences, as well as
scientists and researchers.

The Web sites have a similar
appearance; they display near
real-time digital cameraimages
in conjunction with optical data
provided by the IMPROVE
Program, and air quality and
meteorological dataprovided by
the National Park Service. Each
monitoring location isequipped
with a high-resolution digital
camera system, and ozone,
temperature, relative humidity,
wind speed, wind direction, and precipitation sensors. Grand
Canyon and Mammoth Cave are also equipped with a
transmissometer or nephel ometer, which are used to estimate
thevisual range that correspondswith the near real-timeimage.

tional Park Home Page

parameters.

The Internet connectivity configuration varies at each site,
but acquiring the dataand uploading to the Internet are similar.
A computer instructsthedigital camerato takeadigital image
of aselected vistaevery 15 minutes. The computer also polls
on-site and off-site datal oggers every hour to collect ozone,
meteorological, and visibility data. The computer then uploads

Current View of Green River Valley Looking Nort-Northwest
Mammoth Cave National Park

Visual range is appr
Picture Last Updated: 7/5/

that data and image to the National Park Service Web server.
The Web sites were developed by the NPS Air Resources
Division in cooperation with park staff.

Installing Web camera systems and data coll ection equipment
isdifferent for every site, and is based on each site’s unique
characteristics. Site logistics need to take into account
acceptable viewsto monitor, general location, avail ability of
electrical power and telephone service, and data collection
needs. All of the National Park Service Web cam sites make

Current Conditions
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Example Webcam display from Mammoth Cave National Park, Kentucky. The page displays a near real-
time photographic image, corresponding visual range value, ozone conditions, and weather

use of existing NPS and/or IMPROVE monitoring stations
in a cooperative effort.

The Web camera at Grand Canyon National Park, Arizona,
became operational last fall. The cameraislocated at Yavapai
Point and views west across the Canyon. At this site, the
persona computer pollstwo datal oggers, thelocal datal ogger
is for the transmissometer and the remote one is for ozone
and meteorology data. That same personal computer will al'so
control thedigital display onthe newly rebuilt outdoor exhibit.

6
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Construction on the exhibit is now underway. The camera at
Joshua Tree National Park, California, also became
operational last fall. It is located on Belle Mountain
overlooking the park. The view can document significant
guantities of pollutants from the Los Angeles urban area
affecting the park. The camera at Mammoth Cave National
Park, Kentucky, became operational latelast year. Itislocated
near a lookout on the Green River Bluffs Trail. The site
provides an excellent view looking generally northward of
the Green River Valley and several ridgelines at various
distancesfrom the site. The Mammoth Cave cameralocation
is remote, with no electrical power available. The camera
equipment is connected to computer, power, and telephone
service through a 1,200-foot buried conduit containing low
voltage power and signal cable.

The network of Web camerasispart of NPS' dedicated effort
to facilitate exchange of air quality related information.
Internet addresses of these, and other Web cameras funded
by the NPS are available on theIMPROV E Web page at http:/
/vista.cira.col ostate.edu/| MPROVE/data/other/webcam/
webcam.htm or specific NPS Web address. Web camera
technology has become popular and widespread, as can be
seen by browsing the Internet.

For more information about the Web camera systems contact Scott
Cismoski at Air Resource Soecialists, Inc. Telephone: 970/484-7941.
Fax: 970/484-3423. E-mail: scismoski @air-resource.com. For
more information about the Web pages contact Dave Joseph at the
National Park Service. Telephone: 303/969-2816. E-mail:
david_joseph@nps.gov.

Special studies

The IMPROVE Newsletter

The IMPROV E Web site continues to add new items. Recent
additions to the Web site (http://vista.cira.colostate.edu/
improve) include:

Quality assurance documents. The IMPROVE aerosol
monitoring network Quality Assurance Project Plan and the
Quality Management Plan are now available as .PDF
documents.

New Linksto Web camerasin Class| areas. Click on the
WEB CAM link to see alist of Web cameras operating in the
national parks.

WHITEX final report. The Winter Haze Tracer Experiment
(WHITEX) special study, conducted in 1989, final report is
now available.

Standard operating procedures. Procedures for the
IMPROV E aerosol monitoring network ion chromatography
analysis are available.

Changes and additions to the IMPROVE Web site are
highlighted in the “Bulletins’ section, located at the bottom
of the home page. The above new itemscan all bereached by
clicking on them as listed in the “Bulletins’ section.

For more information or questions regarding the IMPROVE Web
site, contact Bret Schichtel at CIRA. Telephone: 970/491-8581. Fax:
970/491-8598. E-mail: Schichtel @cira.col ostate.edu.

The National Park Service is sponsoring awildland fire air
quality study this summer at Turtleback Dome in Yosemite
National Park, California. It isestimated that 50% or more of
organic carbon at remote area monitoring sitesis dueto fire,
and that emissions in the western U.S. from prescribed fire
programs are expected to increase by a factor of 10 in the
coming years. The 8-week study is being performed to: 1)
characterize biomass smoke physical, chemical, and optical
properties, and 2) begin to devel op unambiguous and routine
biomass smoke apportioning methodol ogies.

Various particle samplers, optical instruments, and
meteorol ogy sensorswill be used to sample different particle-
size distributions and current air quality conditions.

For moreinformation contact Derek Day at the Cooper ative Ingtitute
for Research in the Atmosphere. Telephone: 970/491-8354. Fax:
970/491-8598. E-mail: day@cira.colostate.edu.

The Yosemite aerosol characterization study is being conducted from
mid-July through mid-September at Turtleback Dome. Study trailers
visible in the center of the photograph above include an aerosol trailer,
chemistry trailer, an IMPROVE aerosol sampler stage, and the IMPROVE
study trailer.
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IMPROVE STEERING COMMITTEE
IMPROVE Steering Committee members represent their respective agencies and meet periodically to establish and
evaluate program goals and actions. IMPROVE-related questions within agencies should be directed to the agency's
Steering Committee representative. Steering Committee representatives are:

U.S. EPA
Neil Frank
US EPA MD-14

Emissions, Monitoring and Analysis Div.

Research Triangle Park, NC 27711
Telephone: 919/541-5560
Fax: 919/541-3613
E-mail: frank.neil@epamail.epa.gov

USDA-FS

Rich Fisher

Air Program Technical Manager
USDA-Forest Service

2150A Centre Avenue

Fort Collins, CO 80526
Telephone: 970/295-5981

Fax: 970/295-5988

E-mail: rfisher@lamar.colostate.edu

STAPPA

Ray Bishop

Dept. of Environmental Quality

Air Quality Division

707 North Robinson

PO Box 1677

Oklahoma City, OK  73101-1677
Telephone: 405/720-3162

Fax: 405/720-4101
E-mail: ray.bishop@deq.state.ok.us
NOAA

Marc Pitchford *

c/o Desert Research Institute
755 E. Flamingo Road

Las Vegas, NV 89119-7363
Telephone: 702/895-0432
Fax: 702/895-0507
E-mail: marcp@snsc.dri.edu
* Steering Committee chair

NPS

William Malm

Colorado State University
CIRA - Foothills Campus
Fort Collins, CO 80523
Telephone: 970/491-8292

Fax: 970/491-8598
E-mail: malm@cira.colostate.edu
FWS

Sandra Silva

Fish and Wildlife Service

P.O. Box 25287

12795 W. Alameda

Denver, CO 80225

Telephone: 303/969-2814
Fax: 303/969-2822
E-mail: sandra_v_silva@nps.gov

WESTAR

Robert Lebens

9 Monroe Parkway

Suite 250

Lake Oswego, OR 97035
Telephone: 503/387-1660 ext.6
Fax: 503/387-1671
E-mail: blebens@westar.org

BLM

Scott Archer

Sciences Center (RS-140)
P.O. Box 25047

Denver, CO 80225-0047
Telephone: 303/236-6400
Fax: 303/236-3508
E-mail: sarcher@blm..gov

NESCAUM

Rich Poirot

VT Agency of Natural Resources
103 South Main Street

Building 3 South

Waterbury, VT 05676
Telephone: 802/241-3807

Fax: 802/244-5141
E-mail: richpo@dec.anr.state.vt.us

MARAMA

Charles O. Davis III

North Carolina Division of

Air Quality/Ambient Monitoring
1641 Mail Service Center

Raleigh, NC 27699-1641
Telephone: 919/715-0664

Fax: 919/733-1812
E-mail: charles.o.davis@ncmail. net

PUBLISHED BY:

AlfrResource
[ ZgSpecialists, Inc.

1901 Sharp Point Drive, Suite E
Fort Collins, CO 80525

TheMPROV E Newsletter ispublished
four timesayear (February, May, August,
& November) under National Park
Service Contract CX-1270-96-006.

The IMPROVE Program was designed
in response to the visibility provisions
of the Clean Air Act of 1977, which
affords visibility protection to 156
federal Class | areas. The program
objectives are to provide data needed
to: assess the impacts of new emission
sources, identify existing human-made
visibility impairments, and assess
progress toward the national visibility
goals as established by Congress.

ASSOCIATE MEMBERS

Associate Membership in the IMPROVE Steering Committee is designed to

foster additional IMPRO VE-comparable visibility monitoring that will aid in
understanding Class I area visibility, without upsetting the balance of
organizational interests obtained by the steering committee participants.

Associate Member representatives are:

STATE OF ARIZONA

Darcy Anderson

Arizona Dept. of Environmental Quality
Air Quality Division

1110 W. Washington Street

Phoenix, AZ 85007

Telephone: 602/771-7665

Fax: 602/207-2299

E-mail: anderson.darcy@ev.state.az..us

Government organizations
interested in becoming
Associate Members may
contact any Steering Committee
member for information.

To submit an article, to receive the
IMPROVE Newsdletter, or for address
corrections, contact:

Air Resource Specialists, Inc.
Gloria S. Mercer, Editor
Telephone: 970/484-7941 ext.221
Fax: 970/484-3423

E-mail: info@air-resource.com

IMPROVE Newsletters are also
availableonthe IMPROVE Web site at
http://vista.cira.col ostate.edu/improve/
Publications/publications.htm, and on
the National Park Service Web site at:
http://www.aqgd.nps.gov/ard/impr/

index.htm @
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