
The primary objective of the PNL aircraft 
operation at AMBIENS was to document spatial 
and temporal characteristics of pollution 
as it entered and left the grid area. 
Flights were coordinated clo~eJy with the 
primary Brookhaven aircraft,(a) which flew 
interlocking patterns with PNL at grid-area 
boundaries. 

Typically, the AMBIENS Control-Center 
personnel, who performed area forecasts and 
defined the position of the study element 
for a given meteorological situation, 
initiated an experiment. The aircraft 
performed initial soundings and then flew 
constant-altitude tracks across the inflow 
region at various altitudes, which were 
selected to maximize coverage within the 

constraints of time and measurement capabil
ity. Aircraft measurements included S02' 
03 , NO/NOx aerosol light-scattering and 
size parameters, sulfate and trace elements. 

On the basis of wind-transport calcula
tions, the Control Center would determine a 
time when aircraft would be directed to the 
outflow area of the grid element and cross
sectional sampling performed. An experiment 
ended, depending on transport calculations 
and fuel resources of the aircraft. 

A total of four significant budget 
analyses were performed during the AMBIENS 
study. Data from these flights are cur
rently being processed for publication. 
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A summary of the Pacific Northwest Laboratory (PNL) aircraft flights, which were part of 

the Sulfur Regional (SURE) Intensive Experiment, conducted during the summer of 1978, is 
presented, and some preliminary measurement results are reported. The PNL DC-3 and Cessna 

411 research aircraft were used on two consecutive days during the experiment to measure 

regional-scale pollutant problems over the Ohio Valley. 

Pacific Northwest Laboratory's (PNL) 
regional flights during the SURE Intensive 
Experiment (July 19-20, 1978), which is 
part of the Multi-State Atmospheric Power 
Production Pollutant Studies (MAP3S)-SURE 
cooperative program, were directed at pollu
tant transport in the Ohio Valley, when 
mixing-layer winds under the influence of an 
anticyclone were channeled between a north
east-to-southwest-oriented cold front and 
the Appalachian Mountain Range. Two air
craft were used in this study: the PNL DC-3 
and the Cessna 411. The equipment carried 
aboard the DC-3 and Cessna 411 and the 
parameters for which the equipment was used 
are given in Tables 1.1 and 1.2 respec
tively. The data from the real-time instru
mentation were digitized onboard the air
craft and written onto magnetic tapes. 

Figures 1.2 and 1.3 illustrate the two 
aircraft routes on July 19 and 20, respec
tively. Each figure includes the time of 

arrival at each location and the sites of 
the aircraft spirals. Both aircraft main
tained a constant height within the mixing 
layer during the sampling flights except to 
accomodate changes in topography. Vertical 
profiles were obtained at several places 
along the flight routes by spiraling the 
aircraft through the boundary layer. 

Processing of the magnetic tapes and 
chemical analysis of the exposed filters 
from both aircraft are currently underway, 
and the results of the flights will be 
reported in detail at a later date. Strip
chart records have been analyzed and have 
yielded the preliminary observations noted 
in the following paragraphs. 

Early on July 19, the tops of the mixing 
layers over Fort Wayne, Indiana, and Duncan 
Falls, Ohio, were about 3500 ft; however, 
a second spiral over Duncan Falls, taken 
about 1-1/2 hr later, indicated that the 
top of the mixing layer had risen to about 

(a) A second aircraft was operated by Brookhaven for tracer analysis. 
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4500 ft MSL. These levels were estimated 
from the change in the aerosol vertical pro
files. In general, the ozone-mixing ratio 
ranged between 80 and 100 ppb and decreased 
to about 40 ppb above the mixing layer; 
although in the Lewisburg, West Virginia 
area, the ozone level was about 60 ppb. 
The light-scattering coefficient ranged 
from 1 to 2 x 10-4m-l within the mixing 
layer, dropping to ~0.35 x 10-4m-l aloft. 

TABLE 1.1. DC-3 Monitoring Equipment and its 
Parameters. 

Parameter Instrument Comments 

502 Meloy 285 

504= Filter IPC 

502/504= Filter Pack Sulfate capture on acid-
treated quartz prefilter. 
Sulfur dioxide captured 
on base impregnated 
back-up filter. 

NOINOx Teco 14D 

0 3 Bendix 

Aerosol Whitby EAA 0.01 J1 continuous mode 
and size distribution 

Bscat MRI 
Nephelometer 

Dew Point EG&G 

Temperature Rosemount 

Turbulence MRI Universal 
Indicated 
System 

Altitude Metrodata 

Position Global VLF ~0.1 minute precision 

Wind Speed Global VLF ~Kt accuracy above 5 Kt 

The top of the mlxlng layer, southeast of 
Erie, Pennsylvania, was ~4S00 ft MSL as 
indicated by the nephelometer records, while 
the mixing layer near Indiana, Pennsylvania, 
extended to nearly 7000 ft MSL over higher 
terrain. Ozone levels recorded between Erie 
and Johnstown were similar to those observed 
upwind. 

loS 

TABLE 1.2. Cessna-411 Monitoring Equipment and its 

Parameters. 

Parameter Instrument 

Bubbler 

504= Filter 

Filter Pack 

OJ Monitor Lab 

Bscat MRI 

Turbulence 

Nephelometer 

MRI Universal 
Indicated 
System 

Dew Point EG&G 

Temperature Metrodata 

Altitude Metrodata 

Position Metrodata 

Comment 

Peroxide oxidation to 
sulfate 

IPC 

Sulfate capture on acid
treated quartz prefilters. 
Sulfur dioxide capture 
on base impregnated 
back-up filter. 

VOR/DME 

On July 20, as the center of the high 
pressure drifted eastward, the top of the 
mixing layer increased to an average of 
6000 ft MSL. Light-scattering levels were 
observed to be roughly SO% higher as the 
southwesterly flow continued to advect moist 
air into the Ohio Valley. Ozone levels 
remained nearly the same as the previous 
day. 

The IPC filters exposed during flights 
between Fort Wayne and Lewisburg have been 
analyzed for sulfate data. An integrated 
value of 10.9 ~g/m3 was observed from Fort 
Wayne to Duncan Falls on July 19 (see 
Figure 1.2). Later on the same day, between 
Duncan Falls and Lewisburg the integrated 
sulfate level reached lS.3 ~g/m3. 

On July 20, two separate filters were 
exposed on the portion of the flight from 
Lewisburg to Duncan Falls. The first sample 
was collected while the aircraft flew 
through clouds near Charleston, West 
Virginia, and yielded a value of 23.8 ~g/m3. 
The final portion of the sampling flight was 
between Duncan Falls and Fort Wayne (see 
Figure 1.3). The integrated sulfate level 
reached 2S.8 ~g/m3. 
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FIGURE 1.3. Flight Plan for July 20, 1978 
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FIGURE 1.2. Flight Plan for July 19, 1978 
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