
IMPROVE MONITORING UPDATE
Preliminary data collection statistics for the
Summer 1999 season (June, July, and August)
are:
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Particulate data have been submitted through
May 1999 for all measurements including
carbon.  All data are available electronically
on the UC-Davis FTP site.  The seasonal
summaries beginning with Fall 1998 will soon
be available on a Web site.

Optical data have been submitted through
August 1998 and are available on the CIRA
FTP site, at ftp://alta vista.cira.colostate.edu.
Scene data are archived but are no longer
routinely reported.

VISIBILITY NEWS....

IMPROVE aerosol sampler Y2K ready

The new version of the IMPROVE modular aerosol
sampler uses a microprocessor to control the sampling
modules and to record flow rate and temperature
throughout the sampling period.  This microprocessor is
Y2K ready and will operate correctly with no special
programming until the year 2095. 

The microprocessor will report the date (with a 4-digit
year), time, flow rate and vacuum for each module,
temperature, and relative humidity (if desired) every 15
minutes.  Each record is an average of 15 readings taken
every minute.  The data logging capability can be
expanded easily by adding an additional A/D converter
on the main circuit board.  For more information,
contact:

Dr. Lowell Ashbaugh / UC-Davis
Telephone:  530/752-2848
E-mail:  ashbaugh@crocker.ucdavis.edu

“Introduction to Visibility” booklet available

A revised and expanded edition of the 1983 Introduction
to Visibility booklet is now available from the National
Park Service.  The 68-page booklet explains the basic
concepts of visibility.  The new 1999 edition includes a
range of visibility topics, including:

� The nature of light

� Interaction of light and particles

� Transport and transformation of particles

� Measuring visibility

� Particle concentration and visibility trends

� Identifying sources contributing to visibility
impairment, and 

� Perceived visual air quality

To receive a free copy, contact:

National Park Service
Telephone:  970/491-8292
Fax:  970/491-8598
E-mail:  burke@cira.colostate.edu
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  TRPA Sites
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  IMPROVE Sites Virgin Islands
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Optical measurements at IMPROVE sites are a critical
component of the IMPROVE monitoring approach.  One
unique feature of optical data is the continuous
(transmissometer or nephelometer) instrumentation,
which provides both a high degree of temporal
resolution (hourly or shorter) and an opportunity to
“see” the extinction data as it is being collected or
shortly thereafter.  These high resolution/rapid response
features have been invaluable in contributing to a quick
evaluation of a major haze episode that impacted a large
region of the northeastern U.S. and eastern Canada in
mid-July 1999.

The episode, seen in the right side of Figure 1, was
characterized by unusually high regional concentrations
of both ozone and fine particle pollution.  In the 12-state
northeastern Ozone Transport Region (OTR),
exceedances of the proposed 8-hour ozone standard were
recorded at 138 monitoring sites on July 16, 1999, and at
100 sites on July 17, 1999.  Peak concentrations in the
region were as high as 135 ppb (8-hour) and 178 ppb
(1-hour).  Fine particle mass concentrations in New
England (based on preliminary results from FRM and
TEOM samplers) ranged from about 35 to 50 lg/m3 on
July 17th, with peak 1-hour concentrations of 57 lg/m3 at
Roxbury, MA (just south of Boston) on the evening of
July 16th and 88 lg/m3 on the evening of the 17th.

Preliminary nephelometer and humidity data from
IMPROVE monitoring sites at Acadia National Park,
ME and Great Gulf Wilderness, NH, indicate some of
the highest filtered aerosol light scattering (bsp) levels
ever recorded at these sites (250-300 Mm-1) despite
atypically low nighttime humidity levels on the 16th and
17th (see Figure 2).  When relative humidity is below
95%, the filter flags hourly bsp  data that has  a rapid  rate
of change (>50 Mm-1/hr).  Under these conditions
(rh<95%), unfiltered data may actually provide a better
estimate of the severity of short-term visibility impacts.  

The unfiltered nephelometer data from Great Gulf
(Figure 3) indicate a short-term bsp of nearly 1000 Mm-1

(visual range <3 miles, IFR conditions) on the evening
of July 17th.  Figure 3 also shows that these levels are
similar in magnitude to the peak extinction estimates
derived from the Burlington, VT airport (ASOS)
visibility observations during this time period.  The fine
particle measurements made in Roxbury, MA with a
TEOM indicate the same rapidly varying pattern in
aerosol concentration (Figure 4).  All these continuous
data show a surprisingly high degree of short-term
temporal variation (“blobiness”), which provides an
interesting contrast to the spatial uniformity of the daily
average concentrations, which will drastically
underestimate the magnitude of the visibility impact.

Boston, Massachusetts
June 16, 1999 July 16, 1999

6 p.m. 6 p.m.

Feature Article

IMPROVE monitoring sites document unusual haze episode in the Northeast
by Rich Poirot, Vermont Dept. of Environmental Conservation, and John Molenar, Air Resource Specialists, Inc.
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Figure 2.  Nephelometer and Relative Humidity Data Plot for           
                 Acadia National Park and Great Gulf Wilderness,
                 July 10-23, 1999.  

Haze Episode continued on page 3....

Figure 1. View of the Boston Skyline One Month Prior to the
               July 16, 1999 Haze Episode, and During the Episode.

Figure 3.  Light Extinction Calculated From Burlington, VT
                      Airport ASOS Data and Scattering Measured at        
                      Great Gulf Wilderness.  Note:  ASOS data is             
                      truncated at visibilities >10 miles, thus extinction
                      levels cannot be estimated below 240 Mm-1).



Automated digital cameras also provided a “scene”
during this event.  Figure 1 shows comparable
CAMNET views of the Boston skyline recorded on the
evenings of June 16, 1999, and on July 16, 1999, a few
hours before John F. Kennedy, Jr.’s tragic plane crash in
the hazy skies near Martha’s Vineyard.  A more detailed
summary  of this  haze  episode  is available at:
http://capita.wustl.edu/neardat/Activities/july99/july99.htm
For additional information, contact:

   Rich Poirot / VT Dept. of Environmental Conservation
    Telephone:  802/241-3807
   E-mail:        richpo@dec.anr.state.vt.us

The Environmental Protection Agency (EPA) has moved
forward with its regional haze program, which was
announced to the nation in April, by releasing the
regional groupings of the states that will work together
to reduce emissions that contribute to haze.

Five regional groupings were designated
in July (see Figure 1), and will begin
work in designing and implementing
strategies and programs to make
reasonable progress toward “no
man-made impairment” in national parks
and wilderness areas.  Regional funding
organizations were recommended, and
funds for the work are expected to be
awarded by the EPA by the end of this
fiscal year.

The majority of states provided the EPA
with suggestions regarding the program
and the formation of the regional
groupings.  Indian Tribes active in air
quality programs also provided input
which will be incorporated into the
states’ work.

The regional groupings will begin by
setting up basic organizational structures
and technical work plans, then develop
specific plans to reduce regional haze.  

National Park Service updates BRAVO site

The National Park Service has updated its Web site to
include data and information collected during the Big
Bend Regional Aerosol and Visibility Observational
Study (BRAVO).  The four-month air monitoring study
at Big Bend National Park, Texas, began July 1, 1999
and is funded by the U.S. Environmental Protection
Agency and the National Park Service.  Air quality
researchers at the park are trying to determine the causes
and extent of decreased visibility at the park.

The BRAVO Web site, located on the Internet at
http://www2.nature.nps.gov/ard/bravo is updated fre-
quently and currently contains:

� Study data (aerosol, optical, meteorology, tracers)

� Trajectories

� Current conditions (a real-time photograph of a
park view, visual range, temperature, and relative
humidity values)

� Related air quality Web links

For more information, the regional haze regulations are
available in their entirety on the EPA’s Web site at:
http://www.epa.gov/oar/vis/overview.html.  A summary
of the regulations can be found in the July 1999 issue of
the IMPROVE Newsletter.                                                

West

Central

Midwest

Southeast

Northeast

Funding Organizations:
WEST             - Western Regional Air Partnership (WRAP)
CENTRAL       - Central States Air Resource Agencies for the Central States
MIDWEST      - Lake Michigan Air Directors Consortium for the Midwest
SOUTHEAST - Southeastern States Air Resource Managers for the Southeast
NORTHEAST - Ozone Transport Commission for the Northeast
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VISIBILITY NEWS continued from page 1....

Environmental Protection Agency forms regional groupings for its regional haze program

Haze Episode continued from page 2....

Figure 4.  Hourly and 24-Hour Fine Particle Concentrations at
                     Roxbury, MA , July 14-20, 1999.

Figure 1.   EPA’s Regional Groupings and Funding Organizations
   for the Regional Haze Program. 



   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: 

  

MARAMA
Charles Pietarinen
New Jersey Department of
Environmental Protection
401 E. State Street  Floor 74
PO Box 418
Trenton, NJ   08625
Telephone:  609/292-6710
Fax:             609/633-6198
E-mail:
cpietarinen@dep.state.nj.us

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

STAPPA 
Dan Ely
Colorado Dept. of Public
Health and Environment 
Air Pollution Control Div.
4300 Cherry Creek Drive S.
Denver, CO  80222-1530
Telephone:  303/692-3228
Fax:             303/782-5493
E-mail:
dwely@smtpgate.dphe.state.
co.us     
    

NESCAUM
Rich Poirot
VT Agency of Nat. Res.
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      
 

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_silva@nps.gov      

      

USFS
Rich Fisher
Air Specialist, Wash. Office
Central Administrative Zone
240 W. Prospect
Fort Collins, CO   80526
Telephone:  970/498-1232
Fax:             970/498-1010
E-mail:
rfisher@lamar.colostate.edu

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

NPS  
William Malm
NPS-AIR
Colorado State University
CIRA - Foothills Campus
Fort Collins, CO   80523
Telephone:  970/491-8292
Fax:             970/491-8598
E-mail:
malm@cira.colostate.edu

U.S. EPA /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
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The IMPROVE Newsletter is
published four times a year
(April, July, October, & January)
under National Park Service
Contract CX-1270-96-006.
Your input to the IMPROVE
Newsletter is always welcome.

For more information, address
corrections, or to receive the
IMPROVE Newsletter, contact:  
 
   Air Resource Specialists, Inc. 
Telephone: 970/484-7941 ext.221
Fax:      970/484-3423
E-mail:     info@air-resource.com

IMPROVE Newsletters are also
available on the

National Park Service Web site

http://www.nature.nps.gov/ard/
impr/index.htm
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