NOTES
NATIONAL SURVEY OF SMOKE AND SULPHUR DIOXIDE : QUALITY OF SMOKE MEASUREMENTS

N.P. Walker, R.H. Ellerbeck and E. Kemeny
Atmospheric Sciences Division, CSIR

Since the inception of the National Survey, considerable
efforts have been made to maintain reasonable standards
of accuracy: these have included the training of operators,
site visits and computer tests on the collected data.

In May of this year a detailed questionnaire was sent to all
of the participating municipalities, The questionnaire was
used to collect information on the measuring procedure
used at each of the National Survey sites. In addition, it
was designed to indicate potential faults with either the
site or the equipment used. This information is still to be
analysed.

In July the programme was extended to concentrate on the
measurement and determination of the Soiling Indices, by
means of which the smoke concentrations are expressed.
The aim was to highlight the accuracy and any errors in
either the method of sampling, the operation of the densi-
tometer, or the calculation of results.

Each co-operating municipality received three pre-measured
clean Whatman No. 42 filter papers (pre-measured on the
standard densitometer), for each of the measuring sites for
which they were responsible. These filters were used in the
standard sampling instrument over a period of one week.
The municipality was responsible for determination of the
reference value for the clean paper, the measurement of the
exposed paper and the calculation of the Soiling Index
(S/m‘?’) in accordance with the standard method (Kemeny
and Halliday, 1974). The exposed filters and results were
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Figure 1.

then returned to the Atmospheric Sciences Division which
re-measured the exposed filters on the Division’s standard
densitometer. All of these readings were taken by one
persomn.

The differences between this Division’s calculations for the
Soiling Index and those of the co-operating municipalities
were calculated and illustrated graphically in Figure 1.
The deviations are the result of instrument and/or operator
error.

The returns from two municipalities indicated that sub-
stantial errors were being made. These were immediately
followed up and a repeat measurement test is in progress
and visits are being planned. These results and a few
others have been excluded from the data set because ob-
vious errors were being made. All of the municipalities
involved were informed of their individual results.

After the exclusion of the obvious errors (amounting to
less than 7% of the total returns) there were 373 valid
results. Of these 35% had zero deviations, 72% were with-
in * 1 unit, and 90% within * 2 units. Each Soiling Index
unit is equivalent to 5 ug!m3 (Kemeny, 1980}, thus 90%
of the results will be repeatable within * 10 ,ug/m3. This
accuracy will increase for the highest concentrations, but
decrease for the lowest.

These results indicate that the smoke measurement techni-
que which was developed and is used in this country is a
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Distribution in deviations as measured by Soiling Indices.
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successful one on the basis that the number of errors which
can occur is relatively small and these are usually caused by
not following the correct procedure or making unauthor-
ized alterations to the densitometer. The technique there-
fore plays a valuable role in the pollution monitoring pro-
gramme and it is possible to have reasonable confidence in
the data which is currently being collected. This data base
may be usefully tapped for other research projects and for
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ASSOCIATION NOTES

INDOOR AIR POLLUTION — RADON IN HOUSES
— TUAPPA Newsletter

The provisional results of a UK survey into radon in houses
were presented to the Conference of the National Society
for Clean Air in October 1985 by the National Radiological
Protection Board. The NRPB concluded that radon, a
naturally-occurring radioactive gas, is the most significant
source of radiation exposure in the country but that there
are matked regional variations.

Radon gas is created by the trace quantities of uranium in
the ground and in building materials. The gas moves
through rock and soil or brick and concrete and enters the
atmosphere. Levels in outdoor air are low, but radon accu-
mulates indoors because of restricted ventilation. It under-
goes radioactive decay into solid products, which are also
radioactive; these attach themselves to dust particles in the
air, which, when inhaled, irradiate the lung.

The National Radiological Protection Board has conducted
a survey of radon in dwellings throughout the UK and
several smaller studies in regions where levels were expected
to be above the national average. Higher levels are particu-
larly likely in and around granite areas where the uranium
quantities are higher than average.

Provisional results from the survey show that radon con-
centrations in London are about half the average value, in
eastern England about average, and in south west England
about three times the average. The highest regional levels
were found in Cornwall, whete typical values were around
ten times the national average, with some samples over
10 times higher still. Elevated levels were also found in
Devon and in the Pennines region but, contrary to expec-

tation, levels in Aberdeen were below the national average.
This unexpected result was attributed to the type of
granite and local building practices.

While there is no direct evidence that exposure to radon
decay products in the home causes harm to human beings,
there is evidence that prolonged exposure experienced by
uranium and other miners to high levels of radon decay
products underground has caused lung tancer. Therefore,
the NRPB researchers have made the cautious assumption
that there might be a proportionate risk to the public at
the levels of indoor exposure found. The NRPB are now
working together with the UK’s Building Research Establish-
ment to develop methods for reducing radon levels. Techni-
ques under study include: increasing the ventilation rates;
preventing the gas from entering the home; and extracting
the gas under the floor. Also under consideration is possi-
ble remedial action for existing dwellings and preventative

action for new buildings in some regions.

In the United States, too, there is growing concern about
radon contamination. Both Congress and the Senate have
made provisions for funding further radon studies, and
congressman James Scheuer, a sub-committee chairman
with the Science and Technology Committee, has said
that he may introduce a Bill to force more action if the US
Environmental Protection Agency does not tackle the
problem more aggressively. The EPA is already under-
taking a national survey to locate naturally-occurring radon
and evaluate its potential for harm. With evidence mount-
ing of potentially dangerous levels of contamination in
several states, it may be only a matter of time before more
definite proposals emerge.
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