





Table E-25

VALUES OF STANDARD, DEVIATION FOR THE BLANK CORRECTIONS
IN ug/m~, BY STATION, FOR YEAR Y3

Station Number of Number of 5

Number Entries 98cD Entries BFC
1 12 1.68 12 0.64
2 12 1.24 12 0.37
3 10 1.87 12 0.52
4 12 2.32 12 1.00
5 12 1.56 11 0.56
6 12 2.62 ~ 12 0.56
7 12 3.84 12 4,27
8 11 1.63 12 0.62
9 12 1.29 12 0.53
10 11 1.89 12 0.74
11 12 1.39 12 0.75

Network 128 2.08 131 1.43

Values

Network 116 1.80 119 0.65

Values,

Without

Station 7
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) Are the mass concentration differences given by
M(FC) - M(FD) , (E-2)
significantly different from those given by
M(FC) - M(FD) , (E-3)

where the overscore (Expression E-2) indicates mass concentrations
corrected by the monthly-averaged blank corrections BFD and BFC

and the other (Expression E-3) indicates mass concentrations
corrected by the averages <BFD> and <BFC>.

) If the differences are significant, which correction is the best?

Because [BFD] and [BFC] are monthly averages, we can relate Expressions E-2 and E-3
by the following equation:

F(FC) - F(FD) = M(FC) - M(FD) + [[8FD] - <8FD>] - [[BFc] - <sFc>] . (E-4)

the values of [BFC] - <BFC> are given in Table E-24, while the values of
[BFD] - <BFD> are given in Table E-26. The M(FC) - M(FD) values are listed in

Table E-27, and the values of M(FC) - M(FD) in Table E-28.

In considering Tables E-27 and E-28, we note that for most months and most stations
the values of M(FD) exceed those of M(FC) and the values of M{FD) also exceed those of
M(FC). Comparing the quantities in these tables by month and station shows that
Expressions E-2 and E-3 track fairly well, except for some notable exceptions such as
Station 7 during months M12, M14, and M15. The tracking of these results is more
vivid if we compare the sets of arithmetic averages obtained by averaging over the
months for each station and averaging over the stations for each month.

We will assume that the monthly-averaged blank corrections are superior to the
period-averaged blank corrections, if the values of M(FC) - M(FD) are uniformly
closer to zero than those of M(FC) - M(FD) -~ zero being the ideal value if both
instruments sample the same distribution identically and the resultant analyses are
comparable. However, this is not the case when we compare the two sets of arithmetic
averages in Tables E-27 and E-28. Comparing by station number, at Stations 1, 4, 5,
10 and 11, the values of M(FC) - M(FD) are farther from zero, while at Stations 2, 3,
6, 7, 8 and 9, the values are closer to zero. Comparing by month, the values of
M(FC) - M(FD) are farther from zero in Months 9, 10, 15, 16, 17, 18 and 19 and are
improved (closer to zero) in Months 11, 12, 13, 14 and 20. The averages of the
monthly means and the station means in Tables E-27 and E-28 indicate that the
relative movement toward and away from zero is nearly the same:
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. For M(FC) - M(FD)

Average of station annual means = -2.22 ug/m3

Average of network monthly means = -2.08 ug/m3

° For M(FC) - M({FD)

3

Average of station annual means 3

Average of network annual means

-2.18 ug/m
-1.99 ug/m

[ TR ]

The conclusion drawn from this analysis is that using the period-averaged blank
corrections introduce no obvious bias into the corrected data (especially for M{FD)
and M(FC)) as opposed to using the more detailed monthly blank corrections which are
functions of the months in question, station number and data category.

IMPACT OF USING AGGREGATED BLANK FILTER VARIABILITY DATA TO ASSESS THE PRECISION OF
AEROSOL DATA

As discussed in Section 6 of the report, the weight gain with time on blank filters
varied considerably from filter to filter, even for those which underwent identical
histories. 1Ideally, it would have been desirable to have a blank filter accompany
each sample filter so that the mass of the blank filter could have been subtracted
from the sample filter mass to obtain the net sample loading (assuming that the
sample and blank filters would both undergo identical time-dependent weight gains).
This could not be done for practical reasons, and the actual number of blank filters
was about 10% of sample filters., Mean values of the apparent mass gain (with time) on
all blank filters and their standard deviations were calculated for each month of
data. The appropriate mean value was subtracted from each sample filter mass to
obtain the net aerosol loading, as discussed in detail earlier in this appendix.

The standard deviation of the blank filter values op for the month was used in the
calculation of the precision of the mass concentration values by Eq. 7-3. Thus, the
precision of aerosol concentration values was estimated using period aggregate
values of Op.
We are interested in evaluating the impact of this aggregating process on the
precision of 1nd1v1dué1 measurements. To begin, we introduce a notation where the
subscript 1 represents conditions before sampling and 2 represents conditions after.
Let M1 and B1 be the measured presampling masses of the sample filter and blank
filter, respectively, and let M2 and B2 be the corresponding values after sampling.

~ ~

These are the masses that are routinely measured., Let MS and MB be the true sample
mass (without the filter substrate) and that due to the anomalous mass gain on a

blank filter, respectively, and let M and B be the true masses of the sample filter
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substrate and the blank filter substrate, respectively. Finally, let eMl, eMZ’ eBl,
and eB2 be the errors associated with the gravimetric (weighing) procedures for Ml’
My, By and B,. Thus M = M+ By and My = W + ﬂé + Mb + Oy,

If a blank filter had accompanied each sample filter under the hypothetical scenario
presented above, then

My - By =M+ By - (B + 859) (E-5)

and
My - By = M+ big + My + 8y, - (B + Mg +85,) (E-6)
=M+ Mg + Oy - (B + 05,) (E-7)

Here we have assumed that the mass gains (with time) on the blank and sample filters
are jdentical. Therefore,

(My - By) - (My - By) =W + (Byy - Q) - (85, - Op;) (E-8)

Assuming normally distributed, zero mean, and independently distributed error terms,
Eq. E-8 has an expected value of‘ﬁg and a variance of °M12 + °M22 + 0312 + 0522. If
the errors associated with all four weighing processes (two post- and two preweights)
are identical, then the variance is given by 40M2, where Oy is the error associated

with each weighing.

The realistic situation of a 1imited number of blank filters, represented by a mean
mass and its standard deviation, will intuitively have more error, since instead of a
paired blank that shares a common experience (and, therefore, results in reduced
variance), we have only the summary of several such blanks. Let the mean pre- and
post-sampling masses of the blank filters be represented by E& and Eé, where

K

1
B, .
= 1i
By = Z o (E-9)
i=1

and
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and Bli and B,; are the corresponding masses of the i-th blank filter.
Let us write blank corrected mass M1 - §1 as
Ml"B1=M1'Bl+Bl"Bl,

and similarly, for M2 - §2, so that their difference, the blank-corrected sample
mass, is

- (M - By) - (B) - By) (E-11)

As the expected value and variance of (M2 - B2) - (er‘ Bl) is given by Eq. E-8, only
the variance and mean of the (B2 - §2) - (B1 - El) term need be considered, Assume
that Bl’ §1, B2 and Eé are mutually independent, and that B1 comes from the same
normal distribution as Bli’ i=l ... Kl’ and 82 comes from the same distribution as
821, i=1l .... K2.

Then
(B) - By) =B + 65 - [B + 6] (E-12)
and
(B, - By) =B + My + 65, - [B+M +65] {(E-13)
Therefore,
(By - By) - (By - By) = Mg + 85y - (Mg + 85,) - (8 - Og)
= [My - W] + (0g, - 5,) - (85 - o) (E-14)

The expected value of this is zero (and, therefore, no bias is introduced into Eq.
E-11 by substituting the mean blank masses), but the variance of Eq. E-11 will be
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greater than that of Eq. E-8 by the variance of the extra terms above. The variance
of the terms of Eq. E-14 is

var (MB) + var (ﬁh) + var (082) + var (6§2) + var (931) + var (eﬁl)
The last four terms can be readily calculated from the blank filter data available to
us and the values of the first two terms can be evaluated experimentally.

The above expression will simplify if we assume that the errors associated with all
gravimetric processes are the same, Oy and that N blanks were aggregated to create
the mass. In this case the above expression becomes

(1 fv/:%:) (var (ﬁé) + 2 oMz)

where Oy is the error associated with individual weighings. Compare this with 4 oMz,
the error if individual blank filters had been used. Thus, for sufficiently large N
(so that I/Nﬂq'is small compared to unity), the effect of aggregating blanks is to
increase the variance of the mass determination by a factor of 1.5 (from 4 OMZ to
6 GMZ) and to add the variance of the anomalous mass gain. In practice, the latter
variance is larger than cMZ, and, therefore, the variability of the anomalous mass
gain essentially determines the precision of the sample mass determinations. This
conclusion supports the approach used to compute the precision of the mass
determinations in Section 7 of the report.

As a final note, the chemical and elemental data do not include terms analogous to

the anomalous mass gain terms MB and var (ﬁB).
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Appendix F

TABLE OF ARITHMETIC MEANS VERSUS
MEDIAN VALUES FOR AEROSOL DATA

As we discussed in Section 11 of this report, we compared the annuail averages for all
data categories to their corresponding median values for the Year Y3. The median,
mean and percentile vaiue of the mean are listed in Table F-1 for the Year Y3 as a

function of data category and station number. This table was the basis for the
summary in Table 11-10 of the report.

F-1
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