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INTERRELATIONSHIPS OF CHEMICAL AND -PHYSICAL
INFORMATION AT QUILLAYUTE, WASHINGTON FOR 1974

ABSTRACT

A large number of radioactive and non-radioactive
airborne constituents are being measured continually
at our coastal air-reference station located in north-
western Washington State. Important correlations have
been observed between many of these materials and also
with atmospheric parameters. The apparent relation-
ships between changing concentrations and meteorologi-
cal'paramgters are being tested using more thorough
techniques of investigation, including back trajectory

computer analyses.

The permanent air sampling and monitoring station located at
the Quillayute Air Base in northwest Washington State is in its
twenty-first month of operation and has completed its first full
yéar of data collection. Considerable expansion and improvement
of this facility has taken place during the past year. The con-
tinuous air monitoring program which was initiated with the
condensation nuclei detectof and ozone monitor has been expanded
‘to include rea;—time meaéurement Qf NO and NO_; CO as well as
CH4 and total hydrocarbons. Sampled air is dragn down a 32 meter-
high stack utilizing a high-volume pump (2.25 m /min). This
establishes a linear veloéity of 760 m/min across the face of an
IPC filter, for high-efficiency particulate collection. Daily
particulate samples contain sufficient 7Be and other radioisotopes
to allow their accurate measurement for some of our daily cor-
relation analysis. |

A separate high-volume 17 m3/min air sampling unit is also
used for sample collection and measurement of some 30 radio-

nuclides. This system is also used for other special studies.
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In order to better coordinate certain pollutant sampling
with wind infOrmatidn, a small wind station was mounted at a
22-meter height at the air reference station. This provides
supplemental as well as comparative information with the hourly
surface values reported by the U. S. Weather Bureau at the

Quillayute Airport site.

There has been essentially no land use change in the
western fetch to the ocean, some 3 miles away since the estab-
lishment of the air-reference station ‘at its present location.
In general, no land usc change is noticeable within 10 miles

of the site in any direction.

A considerable effort was éxpended this year in improving
the method of handling the huge amount of data coming from
measurements of the many natural and anthropogenic pollutant
materials on the daily and weekly analyﬁical progfams; Most
of the data is presently'punched onto cards which are then
available for comparison or individual readout in simplified
computer programs. Occasional instrumental failures have

resulted in incomplete data.

Figuresl - 11 represent the compositc computer display
of data from one of the major portions of the program in
calendar year 1974. Interesting correlations and anticorrela-
tions are presént in these displays; however, their prominance
is not always self evident. Figures 12 and 13 reprcacnt a '
portion of the data replotted for better intercomparison pur-
poses. The correlations between the ozone and radionuclide

data are quite evident and indicate uppervaltitude air sources.

Seasonal fluctuations in the materials whose source region
can be traced to the stratosphere are illustrated in Figure 14.
Spring intrusions of stratospheric material into the tropo-

sphere appear evident on this display.

The concentrations of a wide spectrum of fallout and natural
radionuclides were measured in surface air at the Quillayute, .

Washington reference station during 1974. Aerosol samples were
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obtained by passing large volumes of air (17 m3 per minute)
from a 1l2-m-high stack through IPC filter paper fof 4-7 day
periods. IPC filters had been tested and found to be essen-
tially absolute for removing the airborne radionuclides at
filtering face velocity of greater than 670 linear meters per
minute.. The radionuclide concentrations measured at Quillayute
during 1974 were about 1/3 the concentrations measured at
Richland, Washington. This relatively large difference is
believed due to the orographic lifting of the Olympic and
Cascade mountains with subsequent verﬁical mixing of higherA
altitude -and surface air prior to sampling at Richland. Since
the -fallout ‘radionuclide concentration increases with altitude,
the vertical mixing caused by movement over the mountains could
result in higher radionuclide concentrations at Richland. The
concentrations of radionuclides associated with weapdné debris
observed in surface air in 1973 at Quillayute, Washington were
the lowest recorded in the northwestern United States since
measurements began in 1961. Previous data has shown that
material inserted into the stratosphere during one year will be
measured in surface air the following year at the mid-northern
latitudes. During 1974 the concentration of weapons associated
radionuclides in air at Quillayute, Washington increased 5-20
times over that measured during 1973 as a result of the .June 1973
nuclear tests. (see Figure 15). In June 1974 a similar Chinese
nuclear test was conduotcd. Must o0f the debris was injected
into the stratosphere, and the fresh debris in the troposphere
from this test was about one-fifth of that measured after the

June 1973 nuclear test.

Two high-volume Andersen Cascade impactors with a total
air flow of 1.13 m3/sec are operated at Quillayute and allow
our measurements of the radionuclide distribution versus‘par—
ticle size. The impactors separate the atmospheric aerosol
into five fractions: greater than 7 microns, 3;3 to 7.0 microns,
2.6 to 3.3 microns, 1.1 to 2.0 microns, and a backup filter
of less than 1.1 microns. For the radionuclide particle size

studies eight weeks of samples were combined. Results from
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measurement of these fractions are shown in Table 1. Measure-

'menté'made during 1973 show 83 peréent of the 7Be activity,

58 percent of the 137

Cs activity, and 44 percent of the

fresh medium-lived nuclear debris (from the June 1973 Chinese
nuclear test) to be associated with particles less than 1.1
micron. -During 1974 our measurements showed almost identical

results for 7Be but a much smaller size range for 137Cs. About

‘82 percent of the 7Be activity and 71 percent of the l37Cs
activity was associated with particles less than 1.1 micron.
This reflects the fact that the 137Cs‘was almost entirely from
stratospheric origin. These data together with cuuncentration
data indicaﬁe that most of the 137 7

stratospheric nuclear debris inserted in 1973 by the Chinese

Cs in surface air was from

test. Thus, the stratospheric input completely overwhelmed
the small contribution of fresh nuclear debris. from the 1974
nuclear test which would be associated with relatively large

tropospheric aerosol particles.

In general, the wealth of data accumulated by the continuous
operation of the Quillayute air reference station will provide
unique opportunities for studonf the curirelalions of large scale
meteorological processes with natural and anthropogenic tracer
pollutants. '
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