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Figure 1.--Nondimensional crosswind integrated concentrations for severat building width-to-
height ratios (W/H) as a function of scaled downwind distance (X/H), where X is the distance in the
alongwind direction. Lines are modeled values.
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Figure 2.--Nondimensional crosswind integrated concentrations for several building width-to-
height ratios (W/H) at scaled downwind distance X/H = 10, where X is the distance in the along-
wind direction. Solid line is modeled values.
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The study was performed using INPUFF (Petersen and Lavdas, 1986) because this model was adapt-
able to simulating concentrations in the building wake, where rapid puff release rates were necessary.
Analysis of the video image data suggested that vortex shedding in the lee of a building can be simulated by
puffs that are released at three ground-level positions, in sequence along the leeward edge of the building.
The puff release location oscillates between the center of the leeward edge and positions 0.8H on either
side of the center, where H is building height.

Figures 3 and 4 compare the cross-stream profiles of mean values across the plume at X/H = 3 and
X/H = 10, respectively, where X is the distance in the alongwind direction. The video image data and the
puff model estimates were normalized to match the tracer value at Y/H = 0, where Y is the distance in the
crosswind direction. Once normalized, the spatial and temporal distributions of the video data should be a
valid measure of concentration. The model and tracer concentrations are made nondimensional using
UHZ?/Q, where U is the approach velocity at building height and Q is the emission rate. Because the source
is near the building where the mean wind is reduced in comparison to the free stream approach flow, some
compensation for this effect must be made in the model concentration estimates. The model input
includes a puff advective velocity that applies to the effective plume dilution at some distance downwind of
the building {e.g., X/H = 15). Thus, to allow comparison with wind-tunnel tracer concentrations that are
affected by this reduced wind, a modified model velocity is used:

U .
8 _ 995 + 6.42¢(x/7H) " for 3 < X/H <18.
U(mudil’ied)

Figure 5 compares the model and tracer concentrations along the centerline. The comparison at
distances beyond X/H = 10 could be improved by incorporating dispersion parameters specific to condi-
tions found in the wind tunnel for the Pasquill-Gifford dispersion parameters. Figures 3, 4, and 5 all show
that the mean profiles for the puff model compare well to measurements.

The puff model simulated many features of the larger-scale variation observed in the building wake
flow, but did not simulate the short-term peaks. This could be overcome by adding an empirically deter-
mined factor for the relatively short-term peaks. However, this feature would not be necessary for most
applications where average concentrations over several minutes are needed. These comparisons indjcate
that a four-puff-per-cycle model can be used to simulate the characteristics of building wake dispetsion.,
The pulf model also has the special feature for simulating the effects of meander and rapidly changing con-
ditions for emissions and meteorology. The building wake formulations developed in the puff model are
based on analysis of the video image data from wind-tunnel studies.
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Figure 3.--Nondimensional lateral concentration
at 3 building heights downwind (X/H = 3) for a
rectangular block described by W/H =2, Wand
H are building width and height, respectively, and
X and Y are the distance in the alongwind and
crosswind directions, respectively.

Figure 4.--Nondimensional lateral concentration
at 10 building heights downwind (X/H = 10) for a
rectangular block described by W/H = 2. Wand
H are building width and height, respectively, and
X and Y are the distance in the alongwind and
crosswind directions, respectively.
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Figure 5.--Nondimensional centerline concentra-
tion for tracer data (circles) and model results
(dashed line) for a rectangular block described by
W/H = 2. Wand H are building width and height,
respectively, and X is the distance in the alongwind
direction.
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2.6.3 Building Effects Studies

Research is being conducted in the Fluid Modeling Facility to develop and apply video image analy-
sis techniques to the study of smoke plumes near wind-tunnel modeled buildings. Video image analyses are
especially useful for studying the temporal-spatial plume distributions in ways not obtainable from
traditional point-tracer measurements. Two techniques were used. The first uses smoke illuminated by a
floodlight. Each smoke picture represents a two-dimensional view of smoke-scattered light integrated
through the third dimension. The digitized luminance value, called image intensity, represents an indirect
measure of the smoke particle concentration through the field of view. A journal article summarizing anal-
yses for this technique was finished (Huber et al., 1990). The second technique uses smoke illuminated
with a thin sheet of laser light. The image intensity for the laser sheets represents point concentrations. A
project report was completed (Rajala and Trotter, 1990), and a paper summarizing analyses for the laser-
sheet-lighted technique is being prepared.

An additional wind-tunnel study of stably stratified flow around a model building was conducted in
Japan during a six-month fellowship program at the Institute for Pollution and Resources with the Agency
of Industrial Science and Technology. This study was designed to compliment similar studies of neutrally
stratified flow that had been conducted in the Fluid Modeling Facility wind tunnel. Data from tracer con-
centration mappings and video image recordings of laser-sheet-lighted smoke patterns were collected. Pre-
liminary analyses show that the effect of stratification, which influences the region of flow separation on
the building surfaces, was greater than anticipated. Data analysis is continuing and a journal article is
being prepared.

2.6.4 Sonic Anemometer Measurement Within a Room

In preparation for future research on the characterization of indoor pollutant concentration values,
the feasibility of using a small (5-cm path-length} sonic anemometer for measurement and characterization
of velocity fluctuations within rooms was investigated (Irwin and Paumier, 1990). This experiment was
conducted with doors and windows closed and the forced-air circulation system turned on. Measurements
were taken at three heights (floor, middle, and ceiling) in two rooms, one square and one recltangular.
Data were recorded for 10-min periods at each sampling location.

Figure 6 was constructed to investigate whether the variance of the velocity fluctuations might be
related to the mean speed or to the location within the room. The figure shows the standard deviation of
the velocity fluctuations, averaged at each sampling location over the three flow components, versus the
computed average speed. The largest variances are observed near the ceiling, where the flow from the floor
vents was disrupted by the barrier presented by the ceiling. Disregarding these values, there was no signifi-
cant correlation between the variance of the velocity fluctuations and the average speed, nor does there
appear to be a location dependence. Except within the corners or above the vents, the flow was nearly
isotropic, with speeds on the order of 15 cmy/s and an average standard deviation of 6.7 cm/s.
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Figure 6.--Average standard deviation of velocity components versus flow speed at each sampling
location. The average standard deviation of 6.7 cm/s was computed ignoring the three sampling
locations where the flow was forced (o turn, resulting in very large standard deviations.

Approximately 10% to 20% of the measured component velocities were below the threshold of the
instrument’s uncertainty. Given the frequent occurrence of very low speeds--even in these experiments,
where the circulation was constantly forced--the accuracy of the instrument restricts the situations in which
useful measurements are possible. The experiment showed that the instrument can yield useful measure-
ments where the flow is on the order of 20 cm/s or more.

2.6.5 Sonic Anemometer Flow Distortion Coeflicients

The use of sonic anemometers for measuring fluxes is being examined from the standpoint of devel-
oping flow distortion coefficients. Wind-tunnel measurements were made with four different types of sonic
anemometers, both in a relatively smooth flow and in a uniform field of grid-generated turbulence. This
experiment was designed to determine the sonic anemometers’ responses to the smooth flow typical of
most wind tunnels and to the turbulent flow encountered in the atmosphere, and to determine the response
characteristics of the four anemometers. This information was used to evaluate various correction schemes
being applied to sonic anemometer data.
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The longitudinal and vertical turbulent intensities were measured in the wind tunnel with and with-
out the turbulence grid in the volume swept out by the sonic anemometers. The turbulence grid produces a
desired scale and intensity of turbulence by equating the dissipation rate of the tunnel turbulence to that
typical in the atmospheric surface layer. This experiment showed that a well-characterized tunnel that
inhibits acoustic reflections can be used to develop response functions for sonic anemometers, and that the
generation of turbulence is unnecessary. The implications for flux measurements are being examined.

2.6.6 Acoustic Doppler Sounders

The International Sodar Intercomparison Experiment (ISIE) was conducted over a continuous
21-day period during September 1988. The concurrent operation of the sodars provided a unique opportu-
nity to evaluate the statistical comparison of conventional in situ or point measurements with volume-
average measurements of the first and second moments of the wind. The research is focused on using bias
and comparability statistics to compare the simultaneous in situ and volume-average speed and direction at
various heights, The results so far indicate that, for 20-min averaging and a spatial separation of 700 m, the
effects of meteorology are small and instrument effects dominate. Wind direction is an exception, where
the comparison is poor due to high wind direction variability during the averaging period. These variable
directions do not always occur with light winds, making the selection of a cut-off speed for useful compari-
sons difficult. Time series analysis of the sodar measurements indicated that a 20-min average is adequate
for stable boundary layer comparisons. Using time periods shorter than 20 minutes would exclude some of
the energy-containing eddies from the time series analyses, which could significantly contaminate the statis-
tics of the comparison.

2.7 Air Policy Support Branch

The Air Policy Support Branch supports activities of the EPA Office of Air Quality Planning and
Standards (OAQPS). The Branch’s general responsibilities include (1) evaluating, modifying, and improv-
ing atmospheric dispersion and related models to ensure adequacy, appropriateness, and consistency with
established scientific principles and Agency policy; (2) preparing guidance on applying and evaluating
models and simulation techniques that are used to assess, develop, or revise national, regional, state, and
local air pollution controf strategies for attainment and maintenance of National Ambient Air Quality
Standards (NAAQS); and (3) providing meteorological assistance and consultation to support the OAQPS
in developing and enforcing Federal regulations and standards and assisting the EPA Regional Offices.
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2.7.1 Modeling Studies

2.7.1.1 Regional Ozone Modeling for Northeast Transport (ROMNET) Program

The Regional Ozone Modeling for Northeast Transport (ROMNET) program was initiated by the
EPA and State and local agencies in the northeastern United States, as part of a joint effort to address the
problem of regional transport in developing effective and equitable control programs for attaining the
ozone NAAQS in this region. The specific goals of ROMNET were

1. toevaluate the relative effectiveness of different control sirategies on regional ozone levels in
the northeastern United States;

2. to provide quantitative estimates of ozone and precursor concentrations transported between
urban areas following the application of regional control measures; and

3. 1o provide procedures and guidance for incorporating ozone and precursor transport in future
State Implementation Plan (SIP) development.

The EPA and State decision makers will use the findings in guiding ozone-policy development and
planning for potential regional control programs and in evaluating urban-area-specific strategies. The
urban-scale analyses were conducted by the States as part of the SIP process. The program’s results and
guidance wili enable States to quantify changes in future levels of ozone and precursor transport expected
to follow implementation of nationwide Federal measures, local control programs in upwind cities, and
potential regional strategies. The major technical activities of ROMNET that were performed to meet the
program goals included

1. applying the Regional Oxidant Model (ROM) to evaluate the relative effectiveness of emission
control strategics;

2. devcloping the Gridded Model Information Support System that contains an archive for ROM
input/output dalabases and provides a user-friendly avenue for State agencies to retrieve these
databases 1o use in SIP development; and

3. developing the ROM-Urban Airshed Model (UAM) Interface Program System that translates
ROM input/output databases into the form needed to drive UAM and provides a means to E
incorporate ozone and precursor transport in urban analyses.

The technical components of ROMNET were completed and a final report is being prepared.

During ROMNET, control scenarios were designed and applied to address five strategic issues.
These issues and the general conclusions drawn from analyses of model simulations are provided below.

Issue #1: What are the relative benefits of VOC versus NO, controls in reducing ozone levels
across the region?
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s NO, controls are more effective than VOC controls (beyond existing programs) in many areas of
the northeastern United States.

e The efficacy of NO, versus VOC control varies from city to city and in some cities from day to
day.

e Unlike VOC control, in some cities NO, control can be counterproductive, resufting in
increased ozone levels. '

Issue #2: What is the impact of reducing regional transport on Northeast Corridor ozone levels?

e The impact of controls outside the Corridor on ozone levels inside the Corridor is minor, given
the control programs and control measures in effect prior to the proposed Clean Air Act
Amendments of 1990.

o Following the application of stringent controls in the Corridor, upwind controls may determine
whether the NAAQS is met throughout the Corridor.

Issue #3: What levels of VOC and/or NO, emission reductions are necessary to reduce predicted
ozone concentrations in the northeastern United States to below 125 ppb?

¢ Reducing ozone 1o the level of the NAAQS or below is possible in the northeastern United
States with the application of stringent control measures.

+« The magnitude of emission reductions required varies from city to city.

e The greatest amount of emission reduction is needed in the New York City urban arca, with
VOC reduction of 91% from 1985 base emission levels, maximum technology mobile-source
NO, tailpipe standards, and reactivity reduction measures.

Issue #4: How cifective are potential reactivity-based strategies in reducing regional ozone lcvels?

o Reactivity-based measures are most effective in areas where VOC controls produce the largest
reduction in ozone levels. However, maximum technology VOC controls are more ellective
than the reactivity-reduction measures.

e Inthose areas, the most benefit occurs near the city where population is greatest, with diminish-
ing benefit farther downwind.

Issue #5: How does the large uncertainty in biogenic emissions alter conclusions regarding the
effectiveness of control measures?

e Although the uncertainty in biogenic emissions is large, model predictions are closest to
observed values when "best estimate” biogenic emission rates are used.

o Ifbiogenic emissions were near the high end of the uncertainty range, then most of the North-
east Corridor would require emission reductions beyond the stringent measures required to
reduce peak ozone 10 below 125 ppb, according to calculations with "best estimate” biogenics.
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¢ Ifbiogenic emissions were near the low end of the uncertainty range, then measures in the pro- ’
posed Clean Air Act Amendments of 1990 would be insufficient to reduce ozone to less than |
125 ppb during a severe ozone episode throughout the Corridor by 2005. |

2.7.1.2 Dense-Gas Model Performance Evaluation

As part of an ongoing program to evaluate several categories of air quality simulation models, a
study was completed to evaluate the performance of models used in determining the impact of routine
{nonaccidental) atmospheric releases of toxic dense gases. The study began with archiving three databases
for this evaluation: the Desert Tortoise ammonia releases, the Goldfish hydrogen fluoride releases, and the
Burro liquefied natural gas releases. Seven models were evaluated, inciuding two public (DEGADIS and
SLAB) and five proprietary (AIRTOX, CHARM, FOCUS, SAFEMODE, and TRACE). Model perform-
ance was evaluated by comparing observed and predicted concentrations as well as cloud half-widths, using ‘g
statistical measures recommended by the AMS. Statistical tests were applied to assess prediction bias and
scatter for each model and each field program. None of the models demonstrated good performance con-
sistently for all three experimental programs, but information was gained on the state-of-science in dense-
gas dispersion modeling. A report will be published in FY-1991.

2.7.1.3 Evaluation of Area-Source Algorithms

An evaluation was compleied of dispersion modeling techniques available for estimating ambient
concentrations produced by emissions from Superfund sites contaminated with toxic pollutants (U.S. Envi-
ronmental Protection Agency, 1989b). The study focused on the application of area-source dispersion
algorithms to Superfund emission sources. These sources are characterized by low-level releases with little
buoyancy and are different from scenarios treated by traditional Gaussian dispersion models. Five short-
term and three long-term area-source models were tested in several applications using one field database to

compare the magnitude of concentration predictions and determine whether concentration estimates are
consistent with mathematical and physical principles. Generally, the short-term models employing algo-
rithms based on the line-source method, as in the FDM and PAL models, provide an adequate treatment
for near-ground area sources. The results for long-term models showed that the algorithms in the ISCLT
and CDM models, although different from the short-term-model algorithms, generally provide adequate
treatment for area sources.

2.7.2 Modeling Guidance

2.7.2.1 Revisions to the Guideline on Air Quality Models

A regulatory package was prepared that contains (1) proposed revisions (known as Supplement B)
to the Guideline on Air Quality Models (Revised) (U.S. Environmental Protection Agency, 1987), (2) the
Summary of Public Comments and EPA Responses on the Fourth Conference on Air Quality Modeling,
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and (3) a Federal Register notice seeking public comments on Supplement B. Following Office of Manage-
ment and Budget review of this package, the Fifth Conference on Air Quality Modeling will be announced
as the public hearing on Supplement B. The proposal includes adding to the modeling guideline the new
refined complex terrain model CTDMPLUS and the screening model CTSCREEN; new techniques for
modeling CO concentrations at roadway intersections; an air emissions and dispersion modeling system for
airports; updated screening techniques for stationary sources (SCREEN) and visibility impairment (VIS-
CREENY); and on-site meteorological program guidance. Based on the public comments received, no fur-

ther action is being proposed concerning point-source modeling for ozone precursors and regional-scale
models.

2.7.2.2 Support Center for Regulatory Air Models (SCRAM)--SCRAM NEWS

In May 1989, the Support Center for Regulatory Air Models Bulletin Board System (SCRAM BBS)
was created to foster technology transfer among all users of regulatory air models. In FY-1990, this effort
was augmented by publishing the first two issues of SCRAM NEWS, which is directed to the modeling com-

munity in general and the SCRAM BBS users in particular. The circulation of the last issue exceeded 1600
copies.

SCRAM NEWS provides articles on new features and models added 1o the BBS, tips on using the
models, and discussions of issues related to modeling guidance. Division meteorologists contributed 10
articles. Five articles announced the release of models through the SCRAM BBS. One of these articles
discussed the release of the Complex Terrain Dispersion Model PLus algorithms for Unstable Situations
(CTDMPLUS) and briefly described the model’s history and features, how 1o obtain user’s guides, and who
to contact with questions about the model and its applications. An article on Meteorological Data Guid-
ance described g_uidance documents that are available, ways to communicate user needs and concerns, and
mechanisms to resolve issues. A regular full-page column, "Model Clearinghouse Notes," discussed Model
Clearinghouse decisions of particular interest to modelers. Finally, three articles assisted users in more
effectively and efficiently applying the Industrial Source Complex Short Term (ISCST) and Long Term
(ISCLT) models on personal computers. Of these three, the first addressed using DOS redirection com-
mands to input data files into the models; the second discussed avoiding (or resolving) problems frequently
encountered when using binary meteorological data files with ISCST;, and the third described changing the
"wake option switch” implementation in both ISCST and ISCLT.

2.7.2.3 User's Guides on the SCRAM BBS

Originally, users could download air quality models from the SCRAM BBS in a matter of minutes,
but needed to order user’s guides from the National Technical Information Service (NTIS‘). In FY-1990, a
project was conducted to provide abridged user’s guides on the SCRAM BBS for five regulatory air quality
models. The user’s guides are in WordPerfect format. Because figures are difficult to reproduce in
machine-readable form, they were eliminated and the text was reworded where necessary. Also, since a test
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case and the model code are included in the model file on the SCRAM BBS, these elements were deleted

from the user’s guides. In the longer user’s guides, additional technical discussion was deleted to keep the
file sizes to about 80KB and to reduce downloading times.

User’s guides for the following models are now available on the SCRAM BBS: -

MPTER, a regulatory model for estimating concentrations of nonreactive pollutants from point
sources for averaging times from 1 hour to 1 year.

RAM (second edition), a regulatory model for estimating concentrations of nonreactive pollu-
tants from point and area sources in urban environments for averaging times from 1 hour to 1
year.

CDM-2.0, a regulatory model for estimating annual and seasonal average concentrations of non-
reactive pollutants from point and area sources.

CALINE-3, a regulatory model for estimating concentrations of carbon monoxide near transpor-
tation facilities for an averaging time of approximately 1 hour,

ISC (revised second edition, Volume 1), a regulatory model for estimating concentrations of
nonreactive pollutants from industrial sources for averaging times from 1 hour to 1 year. ISC
treats sources as combinations of point, area, and volume sources. ISCST and ISCLT share the
same user’s guide.

2.7.2.4 Model Clearinghouse

The FY-1990 activities for the Model Clearinghouse included the following:

1.

T L o

Responding to EPA Regional Office requests to review nonguideline models proposed
for use.

Reviewing draft and formally submitted Federal Register actions.

Documenting Clearinghouse decisions and discussions.

Summarizing Clearinghouse activities at various meetings.

Issuing an internal summary report of FY-1989 activities.

Entering FY-1990 records into a computerized database.

Providing direct modem access for the Regional Offices to the computerized database.

Disscminating Clearinghouse memoranda and reports to the public through a bulletin
board system.

There were 103 modeling referrals to the Model Clearinghouse from the Regional Offices during
FY-1990. These included 23 regulatory modeling problems, each of which required a written response, 67

referrals, each of which required an oral response, and 13 referrals where discussions took place without

Clearinghouse recommendations being requested. Requests for assistance, either written or by telephone,

came from the 10 Regional Offices, indicating that there is an awareness of and a desire for Clearinghouse

support throughout the Agency.
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In FY-1990, the Clearinghouse conducted or participated in coordination and information exchange
activities with the Regional Offices. In October 1989, a Clearinghouse report was prepared and distributed
to the Regional Offices; the report informed Clearinghouse users about issues and responses that occurred
during FY-1989,

The Clearinghouse continued its policy of sending copies of its written responses and incoming
requests to the Regional Offices, keeping them informed of decisions affecting their modeling activities.
Also during FY-1990, the Clearinghouse continued its policy of attaching to each response an updated list
of Clearinghouse memoranda issued during the fiscal year, to help the Regional Offices maintain complete
records.

The Model Clearinghouse also continued its policy of seeking advance opinions from the Regional
Offices on particularly sensitive issues with national implications. During FY-1990, one such case arose.
The proposed Clearinghouse response was discussed in some detail at the 1990 Regional/State Modelers
Workshop before the response was finalized.

In FY-1987, the Clearinghouse installed a PC software system, the Model Clearinghouse Informa-
tion Storage and Retrieval System (MCHISRS), for storing key informatijon on each Clearinghouse refer-
ral. The software allows the user to search the MCHISRS database electronically to find records with like
characteristics and to consider the consistency aspects of new referrals. There are approximately 800
referrals in the database, including those from FY-1990. A mechanism was developed during FY-1990 that
gives the Regional Offices direct access to the national consistency determination precedents for reference.

In FY-1990, Agency memoranda and Clearinghouse reports became available to the public through
the SCRAM BBS. The bulletin board includes three types of information: (1) selected historical memo-
randa on generic/recurring issues generated by the Clearinghouse from FY-1981 through FY-1990; (2) FY-
1989 and FY-1990 Clearinghouse memoranda; and (3) the FY-1989 Mode! Clearinghouse report.

2.7.2.5 Treatment, Storage, and Disposal Facility (TSDF) Analyses

A screening procedure was developed for estimating maximum annual average ground-level concen-
trations from hazardous constituent emissions from TSDF point sources. This procedure allows a user 10
determine whether risk levels may be exceeded and whether more detailed analyses may be required. It
consists of a family of curves for three generic point-source heights (5 m, 10 m, and 15 m) that yield x/Q
values versus distance, where x is concentration and Q is pollutant emission rate. These curves were
derived by applying the ISCLT model for 15 locations throughout the United States representing differing
climatological regimes, and then using the worst-case predictions to derive the x/Q curves. The procedure
will be incorporated into the TSDF guidance documents.
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2.7.2.6 Urban Airshed Modeling Guidance

Work supported the development of a draft guidance document for applying UAM, a photochemical
grid model, for the development of SIPs. Under Title I of the proposed Clean Air Act Amendments of
1990, photochemical modeling is required for cities with severe and extreme ozone pollution. Also under
Title 1, development of a comprehensive modeling program is required for ozone attainment demonstra-
tion for SIP submittals. The guidance document will ensure consistent application of the modeling pro-
gram among the EPA Regional Offices and State agencies conducting photochemical modeling studies.
The guidance provides information on the procedures for conducting a modeling study program, which
include (1) developing a modeling protocol; (2) evaluating meteorological and air quality data needs for
the modeling; (3) conducting diagnostic model testing; (4) evaluating model performance; and (5) demon-
strating attainment using the modeling results. The document will be published in FY-1991.

2.7.2.7 TSCREEN--An Air Toxics Screening Model

Continued involvement continued in Superfund toxic/hazardous pollutant impact activities created a
need for guidance on appropriate screening models. Consequently, the TSCREEN model was developed
(U.S. Environmental Protection Agency, 1990b). This personal computer program guides the user through
a set of logical decision processes for executing release scenarios described in U.S. Environmental Protec-
tion Agency (1988). Many of the 18 scenarios described are applicable to Superfund sites. Based on the
information supplicd by the user, TSCREEN chooses and executes one of three embedded screening
modeis: (1) SCREEN, for neutral and buoyant continuous releases; (2) RVD, for dense-gas releases; and
(3) PUFF, for instantancous releases. Default values, valid ranges of input variables, extensive help menus,
a chemical database library, and a method of easily viewing and saving the modeling results are additional
TSCREEN attributes designed to help the user. TSCREEN will be available for distribution through the
SCRAM BBS.

2.7.3 Additional Support Activities

2.7.3.1 Regional/State Modelers Workshop

Modelers held their annual workshop on April 23-27, 1990, in Denver, CO; the 30 attendees repre-
sented the 10 EPA Regions, the OAQPS, the ASMD, 7 States, and 2 County agencies. Work groups
reported on such ongoing projects as complex terrain, highway intersection modeling, air toxics, and model
developments. Experts from the NOAA, National Park Service (NPS), U.S. Forest Service (USFS), and
Nationai Center for Atmospheric Research (NCAR) presented their agencies’ modeling activities. A field
trip to the NOAA 300-m instrumented tower east of Boulder, CO, provided an opportunity to observe var-
ious profilers in situ. Two members of the AMS Steering Commitiee discussed advances in turbulence
theory, emphasizing how these developments could be used in regulatory modeling situations. In addition,
Division personnel participated in five modeling-related workshops at the Regional Offices.
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2.7.3.2 Urban Airshed Modeling Workshop

Assistance is being provided in conducting nationwide workshops on the application of UAM. This
includes providing technical descriptions of model processors and input data requirements, and conducting
hands-on demonstrations of the ROM-UAM Interface Program System. The first workshop was conducted
for EPA Region I States in August 1990. Additional workshops are planned for Region V in January 1991,
Region VIin February 1991, and Region IV in April 1991.

2.7.3.3 EPA Office of Solid Waste Seminars

The EPA Office of Solid Waste was assisted in the preparation and presentation of nine 3-day semi-
nars on incineration and alternative treatment of energetic compounds to minimize effects to air, soil, and
water supplies. The seminars, held throughout the country, were designed to assist writers of EPA permits
for waste-handling units, especially those for waste propellants, explosives, and pyrotechnics (PEP). The
audience also included manufacturers, handlers, users, consultants, and the general public with an interest
- in PEP. The lecture outline, abbreviated script, and visual aids that were used to present an overview of
items to consider in air assessment constitute Document 7 in the seminar publication series (U.S. Environ-
mental Protection Agency, 1990a).

2.7.3.4 Regulatory Work Groups

Meteorologists provide technical assistance and consultation by participating in various regulatory
work groups and task forces. As experts on models, databases, and interpretation of results, they help gen-
erate sound technical positions and options on key issues facing policymakers. In FY-1990, Division
meteorologists served on the Work Group to Revise the Modeling Guideline; the Technology Transfer
Work Group; the Visibility SIP Work Group; the On-Site Meteorological Data Work Group (Chairman);
the Valley Stagnation Work Group; the Stack Height Remand Task Force; the NO, PSD Increment Work
Group; the Open Burning/Open Detonation Technical Steering Committee; and the Emissions/Modeling
Work Group for Implementation of Title I of the proposed Clean Air Act Amendments of 1990.

43




3. REFERENCES

Anthes, R.A,, E.-Y. Hsie, and Y.-H. Kuo. Description of the Penn State/NCAR Mesoscale Model Version
4 (MM4). NCAR/TN-282+8TR, National Center for Atmospheric Research, Boulder, CO, 66 pp.
(1987).

Binkowski, F.S,, 1.S. Chang, R.L. Dennis, S.J. Reynolds, P.J. Samson, and J.D. Shannon. Regional acid
deposition modeling. Acidic Deposition: State of Science and Technology Report 3. Volume I,
Emissions, Atmospheric Processes and Deposition, National Acid Precipitation Assessment Pro-
gram, 722 Jackson Place, N.W., Washington, DC (1990).

Bullock, O.R., Jr. The effect of size-dependent dry deposition velocities in an Eulerian regional-scale par-
ticulate model. Preprints, 18th International Technical Meeting of NATO/CCMS on Air Pollution
Modeling and its Application, Volume 1, May 13-17, 1990, University of British Columbia,
Vancouver, B.C,, Canada. NATO/CCMS, Brussels, Belgiuvm, 145-152 (1990).

Chameides, W, R. Lindsay, J. Richardson, and C. Kiang. The role of biogenic hydrocarbons in urban pho-
tochemical smog: Atlanta as a case study. Science 241:1473-1475 (1988).

Chang, J.S., P.B. Middleton, W.R. Stockwell, C.J. Walcek, J.E. Pleim, H.H. Lansford, F.S. Binkowski, N.L.
Scaman, J.N. McHenry, S. Madronich, P.J. Samson, and H. Hass. The Regional Acid Deposition
Model and Engineering Model. Acidic Deposition: State of Science and Technology Report 4.
Volume I, Emissions, Atmospheric Processes and Deposition, National Acid Precipitation Assess-
ment Program, 722 Jackson Place, N.W., Washington, DC (1990},

Clark, T.L., and R.D. Cohn. The Across North America Tracer EXperiment (ANATEX) model evaluation
study. EPA/600/3-90/051, Atmospheric Research and Exposure Assessment Laboratory, Research
Triangle Park, NC, 141 pp. (1990).

Dennis, R.L., and N. Laulainen. Protocol for the diagnostic evaluation of Eulerian models. Internal
report, Atmospheric Sciences Research Laboratory, Research Triangle Park, NC, 81 pp. (1988).

Dennis, R.L., W.R Barchet, T.L. Clark, and 8.K. Seilkop. Evaluation of regiona!l acidic deposition models:
Part 1. Acidic Deposition: State of Science and Technology Report 5. Volume I, Emissions, Atmo-
spheric Processes and Deposilion, National Acid Precipitation Assessment Program, 722 Jackson
Place, N.W., Washington, DC (1990a).

Dennis, R.L., F.S. Binkowski, T.L. Clark, J.N. McHenry, S.J. Reynolds, and S.K. Seilkop. Selected applica-
tions of the Regional Acid Deposition Model and Engineering Model: Part 2, Appendix 5F. Acidic
Dcposition: State of Science and Technology Report 5. Volume I, Emissions, Atmospheric
Processes and Deposition, National Acid Precipitation Assessment Program, 722 Jackson Place,
N.W., Washington, DC (1990b).

44




3. REFERENCES (continued)

Draxler, R.R., and J.L. Heffter. Across North America Tracer EXperiment (ANATEX), Volume 1:
Description, ground-level sampling at primary sites, and meteorology. NOAA Technical Memoran-
dum ERL ARL-167, Air Resources Laboratory, Silver Spring, MD, 83 pp. (1989).

Eberhard, W.L., W.R. Moninger, and G.A. Briggs. Plume dispersion in the convective boundary layer.
Part I: CONDORS field experiment and example measurements. Journal of Applied Meteorology
27:599-616 (1988).

Eder, B.K. A principal component analysis of SO,42- precipitation concentrations over the eastern United
States. Armospheric Environment 23:2739-2750 (1989).

Eder, B.K,, and R.L. Dennis. On the use of scavenging ratios for the inference of surface-level concentra-
tions and subsequent dry deposition of Ca2+, Mg2+, Na+, and K+. Water, Air, and Soil Pollution
52:197-216 (1990).

Eskridge, R.E., B. Lamb, and E. Allwine. Velocity oscillations and plume dispersion in a residential neigh-
borhood during wintertime nights. Atmospheric Environment 24A:1781-1796 (1990).

Gates, D., and L. Papian. Arlas of energy budgets on plant leaves. Acadeniic Press, New York (1971).

Godowitch, .M., and K.S. Schere. Plans for the development of a ROM-UAM interface program. Inter-
nal report, Atmospheric Research and Exposure Assessment Laboratory, Research Triangle Park,
NC, 13 pp. (1989).

Hicks, B.B., D.D. Baldocchi, R.P. Hosker, Jr., B.A. Hutchison, D.R. Matt, R.T. McMillen, and L.C. Saiter-
field. On the use of monitoring air concentrations to infer dry deposition. NOAA Technical Mem-
orandum ERL ARI -141, Air Resources Laboratory, Silver Spring, MD, 65 pp. (1985).

Hosker, R.P., Jr,, and W .R. Pendergrass. Flow and dispersion near clusters of buildings. Rpt. No.
NUREG/CR-4113 (RB), U.S. Nuclear Regulatory Commission, Washington, DC, 96 pp. (1986).

Huber, A.H. Video images of smoke dispersion in the near wake of a model building. Part I. Temporal
and spatial scales of vortex shedding, Journal of Wind Engineering and Industrial Aerodynamics
31:189-223 (1988).

Huber, A.H., and S.P.S. Arya. Video images of smoke dispersion in the near wake of a model building.
Part II. Cross-stream distribution. Journal of Wind Engineering and Industrial Aerodynamics
32:263-284 (1989).

Huber, A.H., and W.S. Snyder. Building wake effects on short stack effluents. Preprints, Third Symposium
on Atmospheric Turbulence, Diffusion, and Air Quality, October 26-29, 1976, Raleigh, North Car-
olina. American Meteorological Society, Boston, 235-242 (1976).

Huber, A.H., S.P.S. Arya, S.A. Rajala, and J.W. Borek. Preliminary studies of video images of smoke dis-
persion in the near wake of a model building. Atmospheric Environment (in press) (1990).

Irwin, J.S., and J.O. Paumier. Sonic anemometer measurements within a room. Proceedings of the Fifth
International Conference on Indoor Air Quality and Climate, Toronto, Canada, July 29-August 3,
1990. Canada Mortgage and Housing Corporation, Ottawa, Ontario, Canada, 391-394 (1990).

45




3. REFERENCES (continued)

Irwin, J.S., A.H. Huber, and W.B. Petersen. Estimating exposures downwind of isolated buildings. Proceed-
ings of the 1990 U.S. EPA/A&WMA International Symposium on Measurement of Toxic and
Related Air Pollutants, Raleigh, North Carolina, May 1990. U.S. Environmental Protection Agency,
Research Triangle Park, NC, and Air & Waste Management Association, Pittsburgh, 905-910 (1990).

Katz, R.W,, and B.G. Brown. Climate change for extreme events: An application of the theory of extreme
values. Preprints, Eleventh Conference on Probability and Statistics in Atmospheric Sciences, Octo-
ber 1-5, 1989, Monterey, California. American Meteorological Society, Boston, 21-24 (1989).

Lamb, B., A. Guenther, D. Gay, and H. Westberg. A national inventory of biogenic hydrocarbon emis-
sions. Atmospheric Environment 21:1695-1705 (1987).

Laulainen, N., Fraunhofler Instituie for Atmospheric Environméental Research, Federal Republic of Ger-
many, and Members of the EPA Advisory Group for Aircraft Measurements. Design criteria for the
diagnostic evaluation of Eulerian models, Volume 2: Spring 1990 intensive field campaign. Internal
report, Atmospheric Rescarch and Exposure Assessment Laboratory, Research Triangle Park, NC
(1990).

Milich, L., R. Wayland, and D. Coventry. Data summary for Shenandoah National Park, VA: Regional
Oxidant Model predictions for July 3-17, 1988. Unpublished report, Atmospheric Research and
Exposure Assessment Laboratory, Research Triangle Park, NC, 92 pp. (1990).

Novak, J.H., and J. Reagan. A comparison of natural and man-made hydrocarbon emission inventories
neccessary for regional acid deposition and oxidant modeling. Proceedings of the 79th Annual Meet-
ing of the Air Pollution Control Association, Minneapolis, Minnesota, June 1986. Air Pollution
Control Association, Pittsburgh, Paper No. 86-30 (1986).

Perry, 5.G., D.I. Burns, L.A. Adams, R.J. Paine, M.G. Dennis, M. T. Mills, D.G. Strimaitis, R.J. Yamartino,
and E.M. Insley. User’s guide to the Complex Terrain Dispersion Model PLus Algorithms for
Unstable Sitvations (CTDMPLUS): Volume 1. Model description and user instructions.
EPA/600/8- 89/041, Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, NC, 196 pp. (1989).

Petersen, W.B,, and L.G. Lavdas. INPUFF 2.0--A multiple source Gaussian puff dispersion algorithm.
EPA/600/8-86/024, Atmospheric Sciences Research Laboratory, Research Triangle Park, NC, 105 pp.
(1986).

Pierce, T.E., and P.S. Waldruff. PC-BEIS: A personal computer version of the Biogenic Emissions Inven-
tory System. Journal of the Air & Waste Management Association (in press) (1990).

Pierce, T.E., B.K. Lamb, and A R. Van Meter. Development of a biogenic emissions inventory system for
regional scale air pollution models. Proceedings of the 83rd Annual Meeting of the Air & Waste
Management Association, Pittsburgh, Pennsylvania, June 24-29, 1990. Air & Waste Management
Association, Pitisburgh, A& WMA 90-94.3 (1990a).

Pierce, T.E., K.L. Schere, D.C. Doll, and W.E. Heilman. Evaluation of the Regional Oxidant Model (Ver-

sion 2.1) using ambient and diagnostic simulations. EPA/600/3-90/046, Atmospheric Research and
Exposure Assessment Laboratory, Research Triangle Park, NC, 105 pp. (1990b).

46




3. REFERENCES (continued)

Placet, M., R. Battye, F. Fehsenfeld, and G. Bassett. Emissions involved in acid deposition processes.
Acidic Deposition: State of Science and Technology Report 1. Volume I, Emissions, Atmospheric
Processes and Deposition, National Acid Precipitation Assessment Program, 722 Jackson Place,
N.W., Washington, DC, Chapter 5, 9-19 (1690).

Rajala, S.A., and D.S. Trotter. Evaluation of wake effects on plume dispersion using video image analysis.

EPA/600/3-90/027, Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, NC, 197 pp. (1990).

Richman, M.B. Procrustes target analysis: Theory and application. Preprints, Eleventh Conference on
Probability and Statistics in Atmospheric Sciences, October 1-5, 1989, Monterey, California. Ameri-
can Meteorological Society, Boston, 286-291 (1989).

Roberts, A.M., and J.O. Young. The Regional Oxidant Model Multi-Processor (ROMMP). Proceedings
of the 83rd Annual Meeting of the Air & Waste Management Association, Pittsburgh, Pennsylvania,
June 24-29, 1990. Air & Waste Management Association, Pittsburgh, A&WMA 90-79.2 (1990).

Roselle, S.J., and K.L. Schere. Sensitivity of the EPA Regional Oxidant Model to biogenic hydrocarbon
emissions. Proceedings of the 83rd Annual Meeting of the Air & Waste Management Association,

Pittsburgh, Pennsylvania, June 24-29, 1590. Air & Waste Management Association, Pittsburgh,
A&WMA 90-94.4 (1990).

Roselle, S.J, T.E. Pierce, and K.L. Schere. The sensitivity of regional ozone modeling to biogenic hydrocar-
bons. Journal of Geophysical Research (in press) (1990).

Samson, P.J., R. Brook, and S. Sillman. Estimation of seasonal and annual acid deposition through aggre-
gation of three-day episodic periods. EPA/600/3-90/059, Atmospheric Research and Exposure
Assessment Laboratory, Research Triangle Park, NC, 146 pp. (1990).

Saxena, P., A.B. Hudischewskyj, C. Seigneur, and J.H. Seinfeld. A comparative study of equilibrium

approaches to the chemical characterization of secondary aerosols. Atmospheric Environment
20:1471-1483 (1986).

Sehmel, G.A., and W.H. Hodgson. Model for predicting dry deposition of particles and gases to environ-
mental surfaces. PNL-SA-6721, Battelle Pacific Northwest Laboratories, Richland, WA (1978).

Sehmel, G.A., and W.H. Hodgson. Predicted dry deposition velocities. Proceedings of a Symposium on
Atmospheric Surface Exchange of Particulate and Gaseous Pollutants, Richland, Washington, Sep-
tember 4-6, 1974. USAEC Report CONS-740921, Energy Research and Development Administra-
tion, Washington, DC, 399-422 (1974).

Slinn, W.G.N. Predictions for particie deposition to vegetative canopies. Aimospheric Environment
16:1785-1794 (1982). :

Smith, R.B. Why can’t stratified air rise over high ground? InAMS Monograph No. 45, Aimospheric Pro-
cesses over Complex Terrain, American Meteorological Society, Boston, 105-107 (1989).

Snyder, W.H., and R.E. Lawson, Jr. Fluid modeling of stack-tip downwash. Atmospheric Environment (in
press) (1990).

47




3. REFERENCES (continued)

Spicer, C.W., C. Lindsey, J. Anderson, K. Busness, D. Daly, R. Hannigan, M. Holdren, J. Hubbe, G. Kei-
gley, T. Kelly, G. Laws, R. Lee, R. Parkhurst, D. Sharp, D. Smith, P. Sticksel, and J. Ward. Data
report for Acid Model Evaluation Study--G-1 aircraft results. Final report to ENSR Consulting &
Engineering, Inc./U.S. Environmental Protection Agency (1989).

Stauffer, D.R., and N.L. Seaman. Use of four-dimensional data assimilation in a limited-area mesoscale
model. Part I. Experiments with synoptic-scale data. Monthly Weather Review 118:1250-1277
(1990).

Tang, R.T., 8.C. Gerry, J.8. Newsom, A.R. Van Meter, R.A. Wayland, J.M. Godowitch, and K.L. Schere.
User’s guide for the Urban Airshed Model. Volume V: Description and operation of the ROM-
UAM interface program system. EPA-450/4-90-007E, Office of Air Quality Planning and Standards,
Research Triangle Park, NC, 168 pp. (1990).

Thompson, R.S., M.S. Shipman, and I.W. Rottman. Moderately stable flow over a three-dimensional
hill--A comparison of linear theory with laboratory measurements. Tellus (in press) (1990).

Trainer, M., E.J. Williams, D.D. Parrish, M.P. Buhr, E.J. Allwine, H.H. Westberg, F.C. Fehsenfeld, and S.C.
Liu. Models and observations of the impact of natural hydrocarbons on rural ozone. Nature
329:705-707 (1987).

U.S. Department of Commerce. Coordination Directory for Automated Weather Information Systems
(AWIS) Applied Rescarch, Experimentation, Test and Evaluation (ARETE) Organizations, Facili-
ties and Associaled Capabilities. Committee for Automated Weather Information Systems, Office
of the Federal Coordinator for Meteorological Services and Supporting Research, National Oceanic
and Atmospheric Administration, Washington, DC, 75 pp. (1990a).

U.S. Department of Commerce. The Federal plan for meteorological services and supporting research--
Fiscal year 1991. FCM P1-1990, Office of the Federal Coordinator for Meteorological Services and

Supporting Research, National Oceanic and Atmospheric Administration, Washington, DC, 138 pp.
(19500).

U.S. Environmental Protection Agency. Seminar--Incineration and alternative treatments of energetic
compounds (o minimize effects to air, soil, and water supplies. Document 7, CERI 90-45, Office of
Solid Waste and Emergency Response, Washington, DC, 12 pp. (1950a).

U.S. Environmental Protection Agency. User’s guide for TSCREEN, A model for screening toxic pollutant
concentrations. EPA-450/4-90-013, Office of Air Quality Planning and Standards, Research
Triangle Park, NC, 32 pp. (1990b).

U.S. Environmental Protection Agency. Report of the Environmental Engineering Committee--
Resolution on use of mathematical models by EPA for regulatory assessment and decision-making.
EPA-SAB-EEC-89-012, Science Advisory Board, Washington, DC, 15 pp. (1989a).

U.S. Environmental Protection Agency. Review and evaluation of area source dispersion algorithms for
emission sources at Superfund sites. EPA-450/4-89-020 (PB90-142753), Office of Air Quality Plan-
ning and Standards, Research Triangle Park, NC, 120 pp. (1989b).

48




3. REFERENCES (concluded)

U.S. Environmental Protection Agency. A workbook of screening techniques for assessing impacts of toxic
air pollutants. EPA-450/4-88-017 (PB89-134340), Office of Air Quality Planning and Standards,
Research Triangle Park, NC, 208 pp. (1988).

U.S. Environmental Protection Agency. Guideline on air quality models (Revised) and Supplement A.
EPA-450/2-78-027R (PB86-245248 and PB88-150958), Office of Air Quality Planning and Standards,
Research Triangle Park, NC, 310 pp. (1987).

van Dop, H., R.L. Dennis, J.C.R. Hunt, G. Kallos, G. McBean, T.R. Oke, F.A. Schiermeier, and J.D. Shan-
non. Report on Meeting: 18th International Technical Meeting of NATO-CCMS cn Air Pollution
Modelling and its Application. Atmospheric Environment (in press) (1950).

Vukovich, F.M,, and J.K.S. Ching. A semi-empirical approach to estimate vertical transport by nonprecipi-
tating convective clouds on a regional scale. Atmospheric Environment 24A:2153-2168 (1990).

Werhahn, J., F. Slemr, A.M. Hoff, E. Schaller, H. Giehl, W. Junkermann, P. Matuska, L. Newiadomsky, J.
Peschke, F. Ponig, K. Schlitt, G. Schufmann, and C. Wackerle. Data report for Acid Model Evalu-
ation Study--HS-125 aircraft results. Final report to ENSR Consulting & Engineering, Inc./U.S.
Environmental Protection Agency (1990). '

Whitby, E.R. Modal aercsol dynamics modeling. Ph.D. thesis, University of Minnesota, Minneapolis, MN
(1990).

Young, I.O., M. Aissa, T.L. Boehm, C.J. Coats, Jr., J.R. Eichinger, D.J. Grimes, S.W. Hallyburton, W.E.
Heilman, D.T. Olerud, Jz., S.J. Roselle, A.R. Van Meter, R.A. Wayland, and T.E. Pierce. Develop-
ment of the Regional Oxidant Model Version 2.1. EPA/600/3-89/044, Atmospheric Research and
Exposure Assessment Laboratory, Research Triangle Park, NC, 55 pp. (1989).

49




APPENDIX A: PUBLICATIONS

Baker, C.B,, R.E. Eskridge, P.S. Conklin, and K.R. Knocrr. Wind tunnel investigation of three sonic ane-
mometers. NOAA Technical Memorandum ERL ARL-178, Air Resources Laboratory, Silver
Spring, MD, 30 pp. (1989).

Beloin, N., N. Berg, C. Bohnenkamp, J. Dewey, N. Frank, R. Gregory, W. Hunt, R. Kapichak, J. Kelly, M.
Kemp, L. Larson, D. Lohman, T. Pace, J. Schweiss, D. Stonefield, D. Wells, and D. Wilson. PMyg
monitoring task force report. EPA-450/4-89-016, Office of Air Quality Planning and Standards,
Research Triangle Park, NC, 62 pp. (1989).

Binkowski, F.S., J.S. Chang, R.L. Dennis, S.J. Reynolds, P.J. Samson, and J.D. Shannon. Regional acid
deposition modeling. Acidic Deposition: State of Science and Technology Report 3. Volume I,
Emissions, Atmospheric Processes and Deposition, National Acid Precipitation Assessment Pro-
gram, 722 Jackson Place, N.W., Washington, DC (1990).

Briggs, G.A., R.S. Thompson, and W.H. Snyder. Dense gas removal from a valley by crosswinds. Journal of
Hazardous Materials 24:1-38 (1990).

Briggs, G.A., R.S. Thompsan, and W.H. Snyder. Flushing of dense gas from bottomlands by wind. Pre-
prints, 18th International Technical Meeting of NATO/CCMS on Air Pollution Modeling and its
Applications, Volume 1, May 13-17, 1990, University of British Columbia, Vancouver, B.C., Canada.
NATO/CCMS, Brussels, Belgium, 653 (1990).

Bullock, O.R., Jr. The effect of size-dependent dry deposition velocities in an Eulerian regional-scale par-
ticulate model. Preprints, 18th International Technical Meeting of NATO/CCMS on Air Pollution
Modeling and its Application, Volume 1, May 13-17, 1990, University of British Columbia,
Vancouver, B.C., Canada. NATO/CCMS, Brussels, Belgium, 145-152 (1990).

Castro, I.P., W.H. Snyder, and P.G. Baines. Obstacle drag in stratified flow. Proceedings of the Royal Soci-
ety, London 429(A):119-140 (1990).

Chang, 1.5., P.B. Middleton, W.R. Stockwell, C.J. Walcek, J.E. Pleim, H.H. Lansford, F.S. Binkowski, N.L.
Seaman, J.N. McHenry, S. Madronich, P.J. Samson, and H. Hass. The Regional Acid Deposition
Model and Engineering Model. Acidic Deposition: State of Science and Technology Report 4.
Volume I, Emissions, Atmospheric Processes and Deposition, National Acid Precipitation Assess-
ment Program, 722 Jackson Place, N.W., Washington, DC (1990).

Clark, T.L., and R.D. Cohn. The Across North America Tracer EXperiment (ANATEX) model evaluation
study. EPA/600/3-90/051, Atmospheric Research and Exposure Assessment Laboratory, Research
Triangle Park, NC, 141 pp. (1990).

50




APPENDIX A: PUBLICATIONS (continued)

Clark, T.L., and D.H. Coventry. Adaptation of the Advanced Statistical Trajectory Regional Air Pollution
(ASTRAP) model to the EPA VAX computer--modifications and testing. EPA/600/3-90/083,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle Park, NC, 36 pp.
(1989).

Clark, T.L., E.C. Voldner, R.L. Dennis, S.K. Seilkop, M. Alvo, and M.P. Olson. The evaluation of long-
term sulfur deposition models. Ammospheric Environment 23:2267-2288 (1989).

Dennis, R.L., W.R Barchet, T.L. Clark, and S.K. Seilkop. Evaluation of regional acidic deposition models:
Part 1. Acidic Deposition: State of Science and Technology Report 5. Volume I, Emissions, Atmo-
spheric Processes and Deposition, National Acid Precipitation Assessment Program, 722 Jackson
Place, N.-W., Washington, DC (1990).

Dennis, R.L., F.S. Binkowski, T.L. Clark, J.N. McHenry, S.J. Reynolds, and S.K. Seilkop. Sclected applica-
tions of the Regional Acid Deposition Model and Engineering Model: Part 2, Appendix 5SF. Acidic
Deposition: State of Science and Technology Report 5. Volume I, Emissions, Atmospheric
Processes and Deposition, National Acid Precipitation Assessment Program, 722 Jackson Place,
N.W., Washington, DC (1990).

Dennis, R.L., I.N. McHenry, D.W. Byun, T.L. Clark, and S.D. Reynolds. Delineation of the influence of
major emissions regions on the annual acidic deposition at sensitive areas. Preprints, 18th Interna-
tional Technical Meeting of NATG/CCMS on Air Pollution Modeling and its Application, Volume
1, May 13-17, 1990, University of British Columbia, Vancouver, B.C., Canada, NATO/CCMS,
Brussels, Belgium, 105-112 (1990).

Dennis, R.L., J.N. McHenry, S.K. Seilkop, and J.S. Chang. Characterization of the non-linear change in
annual sulfur deposition for a change in emissions. Preprints, 18th International Technical Meeting
of NATO/CCMS on Air Pollution Modeling and its Application, Volume 1, May 13-17, 1990, Uni-
versity of British Columbia, Vancouver, B.C., Canada. NATQO/CCMS, Brussels, Belgium, 113-120
(1990).

Eder, BK. A principal component analysis of SO42- precipitation concentrations over the eastern United
States. Armospheric Environment 23:2739-2750 (1989).

Eder, B.K., and R.L. Dennis. On the use of scavenging ratios for the inference of surface-level concentra-
tions and subsequent dry deposition of Ca2+, Mg2+, Na+, and K+. Water, Air, and Soil Pollution
52:197-216 (1990).

Eskridge, R.E., B. Lamb, and E. Allwine. Velocity oscillations and plume dispersion in a residential neigh-
borhood during wintertime nights. Ammospheric Environment 24A:1781-1796 (1990).

Finkelstein, P.L. Atmospheric sciences research in the U.S. EPA climate program. Proceedings of the
10th International Conference of the Clean Air Society of Australia and New Zealand, University of
Auckland, New Zealand, March 25-30, 1990. Clean Air Society of Australia and New Zealand,
Auckland, NZ (1990).

Godowitch, J.M. Vertical ozone fluxes and related deposition parameters over agricultural and forested
landscapes. Boundary-Layer Meteorology 50:375-404 (1990).

51




APPENDIX A: PUBLICATIONS (continued)

Huber, A.H. The influence of building width and orientation on plume dispersion in the wake of a build-
ing. Atmospheric Environment 23:2109-2116 (1989).

Huber, A.H., and S.P.S. Arya. Video images of smoke dispersion in the near wake of a modei building.
Part II. Cross-stream distribution. Journal of Wind Engineering and Industrial Aerodynamics
32:263-284 (1989).

Irwin, 1.S., and J.O. Paumier. Sonic anemometer measurements within a room. Proceedings of the Fifth
International Conference on Indoor Air Quality and Climate, Toronto, Canada, July 29-August 3,
1990. Canada Morigage and Housing Corporation, Ottawa, Ontario, Canada, 391-394 (1990).

Irwin, 1.S., A.H. Huber, and W.B. Petersen. Estimating exposures downwind of isolated buildings. Proceed-
ings of the 1990 U.S. EPA/A&WMA International Symposium on Measurement of Toxic and
Related Air Pollutants, Raleigh, North Carolina, May 1990. U.S. Environmental Protection Agency,
Rescarch Triangle Park, NC, and Air & Waste Management Association, Pittsburgh, 905-910 (19590).

Khurshudyan, L.H., W.H. Snyder, L.V. Nekrasov, R.E. Lawson, Ir., R.S. Thompson, and F.A. Schiermeier.
Flow and dispersion of pollutants within two-dimensional valleys: Summary report on Joint Soviet-
American Study. EPA/600/3-90/025, Atmospheric Research and Exposure Assessment Laboratory,
Research Triangle Park, NC, 85 pp. (1990).

Lamb, B., Z.X. Fu, R.E. Eskridge, R. Benner, H. Westberg, J. Mitchell, Z. Xiacheng, and L. Jun. Elevated
plume transport and dispersion: 20-150 km downwind of Beijing, P.R.C. Atmospheric Environment
24A:859-870 (1990).

Moore, G.E., R.E. Morris, S.C. Douglas, and R.E. Kessler. Rocky Mountain Acid Deposition Model
asscssment: ARM3 model performance evaluation. EPA/600/3-90/024 (PB90-188-871), Atmo-
spheric Rescarch and Exposure Assessment Laboratory, Research Triangle Park, NC, 73 pp. (1990).

Olsen, A.R., E.C. Voldner, D.S. Bigelow, W.H. Chan, T.L. Clark, M.A. Lusis, P.K. Misra, and R.J. Vet.
Unified wet deposition data summaries for North America: Data summary procedures and results
for 1980-1986. Atmospheric Environment 24A:661-672 (1990).

Peer, R.L. An overview of climate information needs for ecological effects models. EPA/600/3-90/089,
Atmospheric Research and Exposure Assessment Laboratory, Research Triangle Park, NC, 52 pp.
(1990).

Perry, S.G., and P.L. Finkelstcin. The U.S. Environmental Protection Agency’s model for complex terrain
applications. Proceedings of the 10th International Conference of the Clean Air Society of Australia
and New Zealand, University of Auckland, New Zealand, March 25-30, 1990. Clean Air Society of
Australia and New Zealand, Auckland, NZ, 139-144 (1990).

Petersen, W.B., and A.H. Huber. Concentration fluctuations of toxic material downwind of a building.
Proceedings of the 1990 U.S. EPA/A&WMA International Symposium on Measurement of Toxic
and Related Air Pollutants, Raleigh, North Carolina, May 1990. U.S. Environmental Protection
Agency, Research Triangle Park, NC, and Air & Waste Management Association, Pittsburgh,
911-916 (1990).

52




APPENDIX A: PUBLICATIONS (continued)

Pierce, T.E,, B.K. Lamb, and A.R. Van Meter. Development of a biogenic emissions inventory system for
regional scale air pollution models. Proceedings of the 83rd Annual Meeting of the Air & Waste
Management Association, Pittsburgh, Pennsylvania, June 24-29, 1990. Air & Waste Management
Association, Pittsburgh, A&WMA 90-94.3 (1990).

Pierce, T.E., K.L. Schere, D.C. Doll, and W.E. Heilman. Evaluation of the Regional Oxidant Model (Ver-
sion 2.1) using ambient and diagnostic simulations. EPA/600/3-90/046, Atmospheric Research and
Exposure Assessment Laboratory, Research Triangle Park, NC, 105 pp. (1990).

Pitchford, M.L., B.V. Polkowsky, M.R. McGown, W.C. Malm, J.V. Molenar, and L. Mauch. Percent
change in extinction coefficient: A proposed approach for federal visibility protection strategy. In
Visibility and Fine Particles, C.V, Mathai (ed.), A&WMA Transactions Series, No. 17, Air & Waste
Management Association, Pittsburgh, 37-49 (1990).

Polkowsky, B.V., and M.L. Pitchford. Discussion of federal regulatory approaches for addressing regional
visibility impairment. In Visibility and Fine Particles, C.V. Mathai (ed.}, A&WMA Transactions
Series, No. 17, Air & Waste Management Association, Pittsburgh, 29-36 (1990).

Poole—Kober, E.M,, and H.J. Viebrock. Fiscal year 1988 summary of NOAA Meteorology Division support
to the U.S. Environmental Protection Agency. NOAA Technical Memorandum ERL ARL-180
(PB90-179896), Air Resources Laboratory, Silver Spring, MD, 61 pp. (1989).

Possiel, N.C., and T.E. Pierce. Model-predicted ozone transport patterns in the northeast United Siates.
Preprints, 18th International Technical Meeting of NATO/CCMS on Air Pollution Modeling and its
Application, Volume 2, May 13-17, 1990, University of British Columbia, Vancouver, B.C., Canada.
NATO/CCMS, Brussels, Belgium, 389-390 (1990).

Possiel, N.C., D.C. Doll, K.A. Baugues, E.W. Baldridge, and R.A. Wayland. Impacts of regional control
strategies on ozone in the northeastern United States. Proceedings of the 83rd Annual Meeting of
the Air & Waste Management Association, Pitisburgh, Pennsylvania, June 24-29, 1990. Air &
Waste Management Association, Pittsburgh, A&WMA 90-93.3 (1990).

Rajala, 8.A., and D.S. Trotter. Evaluation of wake effects on plume dispersion using video image analysis.
EPA/600/3-90/027, Atmospheric Research and Exposure Assessment Laboratory, Research Triangle
Park, NC, 197 pp. (1990).

Rao, K.S,, and J.M. Godowitch. The inclusion of pollutant removal processes in urban air quality models.
Proceedings of the 1990 U.S. EPA/A&WMA International Symposium on Measurements of Toxic
and Related Air Pollutants, Raleigh, North Carolina, May 1990. U.S. Environmental Protection
Agency, Research Triangle Park, NC, and Air & Waste Management Association, Pittsburgh,
881-886 (1990).

Rao, §.T., G. Sistla, K.L. Schere, and J.M. Godowitch. Analysis of ozone air quality over the New York
Metropolitan Area. Preprints, 18th International Technical Meeting of NATO/CCMS on Air Pollu-
tion Modeling and its Application, Volume 1, May 13-17, 1990, University of British Columbia,
Vancouver, B.C., Canada. NATO/CCMS, Brussels, Belgium, 95-104 (1990).

53




APPENDIX A: PUBLICATIONS (concluded)

Roselle, 8.J., and K.L. Schere. Sensitivity of the EPA Regional Oxidant Model to biogenic hydrocarbon
emissions. Proceedings of the 83rd Annual Meeting of the Air & Waste Management Association,
Pittsburgh, Pennsylvania, June 24-29, 1990. Air & Waste Management Association, Pittsburgh,
A&WMA 90-94.4 (1990).

Roth, P.M., C.L. Blanchard, S.D. Reynolds, and R.L. Dennis. The role of grid-based reactive air quality
modeling in policy analysis: Perspectives and implications as drawn from a case study. Preprints,
18th International Technical Meeting of NATO/CCMS on Air Pollution Modeling and its Applica-
tion, Volume 1, May 13-17, 1990, University of British Columbia, Vancouver, B. C Canada.
NATO/CCMS, Brussels, Belgium, 197-206 (1990).

Rottman, J.W.,, and R.B. Smith. A laboratory model of severe downslope winds. Tellus 41A:401-415
(1989).

Samson, P.J., R. Brook, and S, Sillman. Estimation of seasonal and annual acid deposition through aggre-
gation of three-day episodic periods. EPA/600/3-90/059, Atmospheric Research and Exposure
Assessment Laboratory, Research Triangle Park, NC, 146 pp. (1990).

Snyder, W.H. Book Review. Stably Stratified Flow and Dense Gas Dispersion, 1.8. Puttock (ed.), Clarendon
Press, 1988. Bulletin of the American Meteorological Society 71:730-731 (1990).

Snyder, W.H. Fluid modeling applicd to atmospheric diffusion in complex terrain. Atmospheric Environ-
ment 24A:2071-2088 (1990).

Snyder, W.H., L.H. Khurshudyan, 1.V. Nckrasov, R.E. Lawson, Jr., and R.S. Thompson. Flow and disper-
sion of pollutants within two-dimensional valleys. Proceedings of the 1990 U.S. EPA/A&WMA
International Symposium on Measurement of Toxic and Related Air Pollutants, Raleigh, North
Carolina, May 1990. U.S. Environmental Protection Agency, Research Triangle Park, NC, and Air
& Waste Management Association, Pittsburgh, 893-898 (1990).

Tang, R.T., S.C. Gerry, J.S. Newsom, A.R. Van Meter, R.A. Wayland, J.M. Godowitch, and K.L. Schere.
User's guide for the Urban Airshed Model. Volume V: Description and operation of the ROM-
UAM interface program system. EPA-450/4-90-007E, Office of Air Quality Planning and Standards,
Research Triangle Park, NC, 168 pp. (1990).

U.S. Environmental Protection Agency. User’s guide for TSCREEN, A model for screening toxic pollutant
concentrations. EPA-450/4-90-013, Office of Air Quality Planning and Standards, Rescarch
Triangle Park, NC, 32 pp. (1990).

U.S. Environmental Protection Agency. Review and evaluation of area source dispersion algorithms for
emission sources at Superfund sites. EPA-450/4-89-020 (PB90-142753), Office of Air Quality Plan-
ning and Standards, Research Triangle Park, NC, 120 pp. (1989).

Vukovich, F.M., and J.K.S. Ching. A semi-empirical approach to estimate vertical transport by nonprecipi-
tating convective clouds on a regional scale. Aimospheric Environment 24A:2153-2168 (1990).

54




APPENDIX B: PRESENTATIONS

Binkowski, F.S., D.W. Byun, R.L. Dennis, and 1.S. Chang. Sensitivity of nonlinearity to changes in the
emissions of NO, and VOC, Poster session presented at the NAPAP State of Science/Technology
Assessment International Conference, Hilton Head Island, SC, February 11-16, 1990.

Briggs, G.A. Experiments on flushing of pooled dense gas by crosswinds. Seminar presented at North Car-
olina State University, Raleigh, NC, December 4, 1989.

Castro, LP. (University of Surréy, Guildford, England). Effects of stratification on obstacle wakes. Semi-
nar presented at the Fluid Modeling Facility, Research Triangle Park, NC, September 17, 1990.

Ching, J.K.S., J. Chang, C. Spicer, and E. Schaller. Investigation of RADM performance using aircraft
measurements. Poster session presented at the NAPAP State of Science/Technology Assessment
International Conference, Hilton Head Island, SC, February 11-16, 1990.

Clark, T.L. Multi-model evaluation of transport and diffusion across North America. Presentation at the
International Conference on Acidic Deposition: Its Nature and Impacts, Glasgow, Scotland, Sepiem-
ber 19, 1990.

Clark, T.L. ANATEX model evaluation study: Protocol and results. NOAA/ARL seminar, Silver Spring,
MD, April 30, 1990. o

Clark, T.L. The performance of 11 models in simulating wintertime transport and diffusion up to 2300 km.
AREAL seminar, Research Triangle Park, NC, March 29, 1990.

Dennis, R.L. Key findings for atmospheric processes. Presentation at the NAPAP Final Task Force Meet-
ing and Public Briefing, Washington, DC, September 5-6, 1990.

Dennis, R.L. RADM evaluation. Presentation at the NAPAP International Conference, Hilton Head
Island, SC, February 11-16, 1990.

Dennis, R.L. State-of-Science/Technology Report 5, Evaluation of regional acidic deposition models. Pre-
sentation at the NAPAP State of Science/Technology Assessment International Conference, Hilton
Head Island, SC, February 11-16, 1990,

Dicke, J.L. An overview of items to consider in air assessment. EPA Seminar on Incineration and Alter-
native Treatment of Energetic Compounds to Minimize Effects to Air, Soil and Water Supplies,
Kansas City, MO, June 27, 1990.

Dicke, J.L.. Anoverview of items to consider in air assessment. EPA Seminar on Incineration and Alter-

native Treatment of Energetic Compounds to Minimize Effects to Air, Soil and Water Supplies,
Dallas, TX, May 2, 1990.

55




APPENDIX B: PRESENTATIONS (continued)

Doll, D.C. Overview of biogenic emissions inventofy system for UAM and applications of the ROM/UAM
interface programming system. EPA Urban Airshed Model Demonstration Workshop, New York,
NY, August 28-29, 1990.

Doll, D.C. Episode selection for final ROM simulations. Briefing to the Modeling Committee of the
Regional Ozone Modeling for Northeast Transport (ROMNET) project, Philadelphia, PA, Novem-
ber 15, 1989.

Gaynor, J.E., C.B. Baker, and J.C. Kaimal. The international sodar experiment. Presentation at the Fifth
Symposium on Acoustic Remote Sensing of the Atmosphere and Oceans, New Delhi, India, Febru-
ary 6-9, 1990.

Lawson, R.E., Jr. Concentration distributions in the near-wake of a building. Presentation at the Ninth
Symposium on Turbulence and Diffusion, Riso, Roskilde, Denmark, April 30-May 3, 1990.

LeDuc, S.K. Large scale atmospheric flow and surface climate for impact assessment. Seminar presented
at the University of North Carolina at Chapel Hill, Department of Geography, Chapel Hill, NC,
September 7, 1990.

LeDuc, S.K. Climate change. Invited speaker at Altrusa, Raleigh, NC, February 19, 1990.
LeDuc, S.K. Climate change. Invited speaker at Daniels Middle School, Raleigh, NC, November 13, 1989.

Nappo, C.J. (Atmospheric Turbulence and Diffusion Division, NOAA, Oak Ridge, TN). Gravity waves
and turbulence in the planetary boundary layer. Seminar presented at the Fluid Modeling Facility,
Research Triangle Park, NC, June 13, 1990.

Novak, J.H. Graphics developments and computer resource issues. Presentation at the Peer Review ses-
sion of the Regional Oxidant Modeling Progtam, U.S. Environmental Protection Agency, Research
Triangle Park, NC, June 13, 1990,

Novak, J.LH. Biogenic emissions. Presentation at the NESCAUM Symposium on the Role and Importance
of Nitrogen Oxides Emissions Controls in Ozone Attainment Strategies for Eastern North America,
Boston, MA, May 30-June 1, 1990.

Novak, J.H. Scientific visualization--A computing tool for the 1990’s. Presentation to the U.S. Environ-
mental Protection Agency, Research Triangle Park, NC, January 23, 1990.

Ohba, R. (Mitsubishi Heavy Industries, Nagasaki, Japan). Numerical and fluid modeling predictions of dif-
fusion around Cinder Cone Butte: Comparison with field data. Seminar presented at the Fluid
Modeling Facility, Research Triangle Park, NC, May 10, 1990.

Pierce T.E. Model-predicted ozone transport patterns in the northeastern United States. Video presenta-
tion at the 13th International Technical Meeting of NATO/CCMS on Air Pollution Modeling and
its Application, University of British Columbia, Vancouver, B.C., Canada, May 15, 1990.

Possiel, N.C. OAQPS/ORD plans to utilize ROM in the Midwest. Briefing for the State Air Pollution
Control Directors, Chicago, IL, May 10, 1990.

56




APPENDIX B: PRESENTATIONS (continued)

Possiel, N.C. Results of "Phase 2" ROMNET control strategies. Briefing for the Deputy Assistant Admin-
istrator and Staff, Headquarters, U.S. Environmental Protection Agency, Washington, DC, April 17,
1990.

Possiel, N.C. Implications for VOC control strategies of Clean Air Act proposals based on modeling
results from ROMNET. Briefing for the Assistant Administrator and Staff, Headquarters, U.S.
Envirenmental Protection Agency, Washington, DC, November 7, 1989.

Possiel, N.C., and W.M. Cox. The relative effectiveness of NO, and VOC strategies in reducing Northeast
ozone concentrations. Presentation at the NESCAUM Symposium on the Role and Importance of
Nitrogen Oxides Emissions Controls in Ozone Attainment Strategies for Eastern North America,
Boston, MA, May 30-June 1, 1990.

Roberts, A., and D. Rich (Research Triangle Institute). ROMMP: ROM Multi-Processor, An air quality
simulation model based on loosely-coupled parallel processors. Seminar presented at the Environ-
mental Research Center Annex, U.S. Environmental Protection Agency, Research Triangle Park,
NC, October 26, 1989,

Samson, P.J., and R.L. Dennis. State-of-Science/Technology Report 4, Regional acidic deposition model
aggregation and application. Presentation at the NAPAP State of Science/Technology Assessment
International Conference, Hilton Head Island, SC, February 11-16, 1990.

Schaller, E., J.S. Chang, J. Pleim, J. Boatman, J.K.S. Ching, and C. Spicer. Intercomparison of measured
and modeled late summer trace gas concentration over northeastern Pennsyivania. Poster session
presented at the NAPAP State of Science/Technology Assessment International Conference, Hilton
Head Island, SC, February 11-16, 1990. '

Schatzmann, M. (Meteorologisches Institut, Universitat Hamburg, Federal Republic of Germany). Heavy
gas dispersion modeling for risk assessment applications. Seminar presented at the Fluid Modeling
Facility, Research Triangle Park, NC, May 23, 1990.

Schere, KL. EPA ROM applications in the southeast U.S. and modeling activities within the SERON pro-
gram. Briefing for the State Air Program Directors, U.S. EPA Region IV, Atlanta, GA, September
26, 1990.

Schere, K.L. Regional Oxidant Modeling Program. Presentations at the Peer Review sessions of the
Regional Oxidant Modeling Program, U.S. Environmental Protection Agency, Research Triangle
Park, NC, June 12-13, 1990.

Schere, K.L. Urban and regional ozone modeling, Invited presentation at the International Workshop on
Modeling and Simulation of Atmospheric Dynamics and Pollution, Cuernavaca, Mexico, March 13,
1990.

Schere, K.L. Ozone non-attainment--Modeling studies and needs. Presentation to EPA/AREAL Manage-
ment Review, Research Triangle Park, NC, March 7, 1990,

Schere, K.L. Meteorological data Q/A and diagnostic tests with grid models. Presentation to the Lake
Michigan Ozone Study Team, Chicago, IL, December 12, 1989.

57




APPENDIX B: PRESENTATIONS (concluded)

Schere, K.L. Wind ficld modeling for photochemical models. Presentation 1o the Lake Michigan Ozone
Study Team, Chicago, IL, December 12, 1989,

Schicrmeier, F.A. Enhanced version of the EPA Complex Terrain Dispersion Model (CTDMPLUS). Pre- :
sentation at the Fourteenth US/USSR Working Group Meeting on Air Pollution Modeling, Instru-

mentation, and Measurement Methodology, Main Geophysical Observatory, Leningrad, USSR, May
28, 1990.

Schiermeier, F.A. Report on plans and implementation of Working Group 02.01-10 on Air Pollution
Modeling, Instrumentation, and Measurement Methodology. Presentation at the Twelfth Meeting
of the US/USSR Joint Committee on Cooperation in the Field of Environmental Protection, Wash-
ingtor, DC, January 9, 1990.

Schiermeier, F.A. Implementation of Working Group 02.01-10 on Air Pollution Modeling, Instrumenta- g
tion, and Measurement Methodology. Briefing for the Administrator, Headquarters, U.S. Environ- ’
mental Protection Agency, Washington, DC, December 13, 1989.

Schiermeier, F.A. Upgrade of the Urban Airshed Model for state implementation plans. Presented at the
Standing Air Simulation Work Group meeting, New Orleans, LA, October 13, 1989,

Spicer, C.W.,J. Chang, J. K.S. Ching, R.L. Dennis, E. Schaller, T. Kelly, K. Busness, R. Lee, C. Lindsey, and
J. Anderson. Diagnostic evaluation of RADM performance during a period of frontal passage using
aircraft measurements. Poster session presented at the NAPAP State of Science/Technology
Assessment International Conference, Hilton Head Island, SC, February 11-16, 1990.

Touma, J.5. Modeling activities concerning evaluation of area source algorithms and development of
TSCREEN. EPA Air Superfund Technical Advisory Committee Meetings, Boston, MA, June 18,
1990.

Touma, J.S. Modeling activities concerning evaluation of area source algorithms and development of
TSCREEN. EPA Air Superfund Technical Advisory Committee Meetings, Dallas, TX, March 6,
1990. ' :

Touma, J.S. Modeling activities concerning evaluation of area source algorithms and development of
TSCREEN. EPA Air Superfund Technical Advisory Committee Meetings, San Francisco, CA,
October 17, 1989, '

58



APPENDIX C: WORKSHOPS

Southern Oxidant Research Program for Oxidant Non-attainment Workshop, Research Triangle Park, NC,
November 28-29, 1989. - : :

K.L. Schere

Model Evaluation Team Interpretation Workshop for RADM Evaluation, Research Triangle Park, NC,
November 28-30, 1989,

R.L. Dennis

External Review Panel Meeting for RADM Evaluvation, Research Triangle Park, NC, December 1, 1989.

R.L. Dennis

Second US-Dutch Expert Workshop on UV-B Measurements, Exposure and Effects, Winston-Salem, NC,
December 10-14, 1989,

C.B. Baker

CES Subcommittee on Atmospheric Research Workshop on Strategic Plan for Weather Research, Wash-
ington, DC, December 15, 1989.

F.A. Schiermeier
Great Lakes Mass Balance Planning Meeting, Ann Arbor, MI, January 16-17, 1990.
J.F. Clarke

U.S. EPA Advisory Group on Aircraft Measurements (AGAM) Workshop, Albany, NY, February 20-21,
1990.

J.K.S. Ching

NOAA Technical Exchange Conference on National Weather Service Restructuring and Modernization
Activities, Columbia, MD, February 25-28, 1990.

JK.S. Ching

39




APPENDIX C: WORKSHOPS (continued)

Great Lakes Mass Balance Workshop, Barrie, Ontario, Canada, March 7-9, 1990.

J.F. Clarke

International Workshop on Modeling and Simulation of Atmospheric Dynamics and Pollution, Cuerna-
vaca, Mexico, March 12-16, 1990.

K.L. Schere

EPA Region III State Air Quality Modelers Workshop, State College, PA, March 13-16, 1990.

S.G. Perry

International Workshop on Methane Emissions from Natural Gas Systems, Coal Mining and Waste Man-
agement Systems, Washington, DC, April 9-11, 1990.

JK.8. Ching
Urban Airshed Model Guidance Workshop, Tiburon, CA, April 16-19, 1990.:

K.L. Schere

Terrestrial CO2 Workshop for NOAA Climate and Global Change Program, ATDD, Oak Ridge, TN, April
18-19, 1990.

C.B. Baker

Regional/State Modelcrs Workshop, U.S. Environmental Protection Agency, Penver, CO, April 23-27,
1990. '

LL. Dicke

J.S. Irwin
D.A. Wilson

NAPAP Integrated Assessment Planning Workshop, Washington, DC, May 1-2, 1990,

R.L. Dennis

Incineration and Allernative Treatment of Energetic Compounds to Minimize Effects to Air, Soil and
Water Supplies, U.S. Envirenmental Protection Agency Seminar, Dallas, TX, May 1-3, 1990.

LL. Dicke

60




APPENDIX C: WORKSHOPS (continued)

ROSE Workshop on Modeling and Measurements Plan, Boulder, CO, May 15, 1990.

K.L. Schere

A Technical Exchange of the Transport and Diffusion Working Group on Federal Agencies’ Response to
Hazardous Incidents and Releases, Las Cruces, NM, May 22-24, 19%0.

R.E. Lawson, Jr.

Fourteenth US/USSR Working Group 02.01-10 Meeting on°Air Pollution Modeling, Instrumentation, and
Measurement Methodology, Leningrad, USSR, May 28-June 1, 1590.

F.A. Schiermeier
W.H. Snyder

U.S./Federal Republic of Germany Biennial Workshop on the Photochemical Oxidant Problem and Its
Control, Chapel Hill, NC, June 5-7, 1990.

. R.L. Dennis

N.C. Possiel, Jr.
K.L. Schere

Hanford Dose Reconstruction Project Workshop, Hanford, WA, June 12-13, 1990.

W.B. Petersen

NOAA/EPA Oxidant Research Workshop, Livingston, AL, June 14-15, 1990.
J.F. Clarke

T.E. Pierce
F.A. Schiermeier

Model Evaluation Team Interpretation Workshop for RADM Evaluation, Research Triangle Park, NC,
June 21-22, 1990.

R.L. Dennis

Incineration and Alternative Treatment of Energetic Compounds to Minimize Effects to Air, Soil and
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D.C. Doll
N.C. Possiel, Jr.

1.8. Touma
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1. E.Yu. Bezuglaya
Chief of Laboratory
Main Geophysical Observatory
Leningrad, USSR

E.Yu. Bezuglaya spent 2 weeks at the Atmospheric Sciences Modeling Division and the EPA Office of Air
Quality Planning and Standards developing a statistical analysis methodology and assessing United States
versus Soviet Union air quality trends. This work was performed under the US/USSR Working Group
02.01-10, Project 02.01-14.

2. LP. Castro, Reader
Department of Mechanical Engineering
University of Surrey
Guildford, Surrey, England

LP. Castro spent 6 weeks at the Fluid Modeling Facility under a cooperative agreement with North Car-
olina State University. He conducted experiments in the towing tank 10 examine the structure of stratificd
flow over hills, in order to determine the effects of hill shape and slope on wave-breaking aloft and on the
dividing-streamline height. He also conducted experiments in the small wind tunnel to test the feasibility
of using a pulsed-wire shear-stress probe within the roughness elements of a rough-wall boundary layer.

Finally, he ran a numerical model for comparison with results from stratified flow experiments in the tow-
ing tank. '

3. T.A. Reinhold, Principal Engineer
Applied Research and Engineering Services
Raleigh, NC

T.A. Reinhold began a 3-month visit at the Fluid Modeling Facility under a cooperative agreement with
North Carolina State University. In the small wind tunnel, he made extensive measurements of the pres-
sure fields on the lee sides of two-dimensional and truncated cylinders (stacks). The mean speeds and the
turbulence scales and intensities of the approach flows were varied in order to determine appropriate
conditions for conducting reasonable laboratory-scale simulations of full-scale stack-tip downwash of buoy-
ant plumes.
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All personnel are assigned to the U.S. Environmental Protection Agency from the National Oceanic and
Atmospheric Administration, except those designated "EPA,” who are Environmental Protection Agency
employees, or "PHS," who are Public Health Service Commissioned Corps personnel.

Office of the Director

Francis A. Schiermeier, Meteorologist, Director

Herbert J. Viebrock, Meteorologist, Assistant to the Director
Marc L. Pitchford, Meteorologist (Las Vegas, NV)

Evelyn M. Poole-Kober, Technical Publications Editor

Joan K. Emory, Secretary

Atmospheric Model Development Branch

Dr. John F. Clarke, Metecrologist, Chief
Dr. Francis S. Binkowski, Meleorologist
Dr. Gary A. Briggs, Mcteorologist
" 0. Russell Bullock, Jr., Meteorologist
Terry L. Clark, Meteorologist
Dr. Jason K. 5. Ching, Meteorologist
Dr. Robin L. Dennis, Physical Scientist
James M. Godowitch, Meteorologist
Shawn J. Roselle, Meteorologist (since June 1990)
Kenneth L. Schere, Meteorologist
Alvinia Boyd, Secretary (until February 1990)
B. Ann Warnick, Secretary (since April 1990)

Fluid Modeling Branch

Dr. William H. Snyder, Physical Scientist, Chief

L. Michael Stroud, Engineering Aid

Lewis A. Knight, Electronics Technician

Robert E. Lawson, Jr., Physical Scientist :
Roger S. Thompson (PHS), Environmental Engineer
Anna L. Cook, Secretary
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