





Rather than arbitrarily correct the IMP results to match the soil
sample results or vice versa, it seemed appropriate to investigate some of

the factors that contribute to the comparisons.

IT. FACTORS INFLUENCING COMPARISONS

There are -a number of factors that influence the comparison of soil
sample and IMP readings. Some of these are listed below and briefly dis-
cussed.
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1. Background subtracticn in Am photopeak IMP readings. The back-

ground subtraction routinea in the IMP data reduction program consi-

241Am photopeak. The influence of

ders channels on both sices of the
this routinz in the calibration data as related to the actual field

conditions should be investigated.

2. Soil Density. Does the fact of different soil densities affect

the IMP and soil sample calibration?

241Am vertical distribution in the soil. What is the vertical

241

3.

distribution of Am in the soil and how does this influence the
~50il1 sample-IMP comparisons.

4, Field-of-View. Does the soil samp]ing'procedure adequately sam-

ple the IMP's field-of-view? Several items in this category are:
‘a. Effect of rocks in the field-of-view.
b. What is the variability from point to point? Are enough soil
samples being taken?
c. What is the effect of changing the sampling board and vrope
knots.

d. What are the road way effects?



5. Brush Attenuation. Is there a bias in the brush attenuation

factor used?

6. Soil Moisture. The soil sample results are given in activity in

dry soil. What is the influence of soil moisture on the IMP readings?

IIT. EXPERIMENT OBJECTIVE

The above 1ist is not intended to be complete or comprehensive. It
is apparent, however, that there are many factors that influence the com-
parison of IMP readings to soil sample results. When this Tist was pre-
pared (3 May 1978), it was the intention of the ERSP to investfgate these
items, as time permitted. Some could be investigated by experiment and some
by computations.

. The intention of this experiment was to investigate items 3 and 4(b)

in Section II. |

A relatively undisturbed area on the island of Bijire (Tilda) was

chosen for the experiment (Fig. 2). The 241

Am concentrations were about
5 pCi/g. The Tocation had little or no brush. The area was roped off and

designated a DOE test area to be undisturbed until the end of the clean-

up project.
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‘Tne 1ocation was daivided TNTO two areas, one TOr detalred mé%!u;!e; lg”E!

and one for a control area. A sketch of these two areas is shown in Fig. 3.

Access lanes were chosen for minimum disturbance of the soil.






V. RESULTS
The IMP results are tabulated in Table 2 and summarized in Table 3.

241Am activ{ty than

The control érea appears to contain a little higher
the experimental area. The decrease in values with increase in height

is as expected {approximately 10%) for the control area, but is not con-
sistent for the experimental area. Littie significance should be placed
on this, however, because of several factors that could contribute to
these values. Some of these are (1) activity within the area is not
Tikely to be uniform, and (2) brush is not uniform within the area.

It is noted that IMP I, detector #496, requires a correction of 1.1
because of detector size. It is also noted, after applying the detector
correction factor, that the results of IMP III appear to be slightly
greater in value than those of IMP I. The averages are within counting
statistics. | ‘ .

The so0il sample results are given in Tables 4 and 5 and plotted in
Figs. 5(a), 5(b) and 6. |

Several conclusions are noted:

1. The activity is highly variable from point'to point and as a
" function of depth. The surface 241Am activity varied from 2.25 to
14.14 pCi/g.

2. Six out of 12 sample locations showed the surface concentrations
to be greater than subsurface. The other six showed subsurface
activity to be greater.

3. The average surface activity (0 - 1.5 cm) was 6.98 pCi/g; the

average for 0 - 2.5 cm was 7.99 pCi/g; the average for 0 - 3 cm

was 9.55 pCi/g, and the average for the IMP reading was 5.44 pCi/g.



Additional analysis of the databpresented in Table 4 Tead to several
interesting observations. In terms of accuracy of measurement at differ-
ent stages of.soil sample analysis, one might expect an unballmilled
sample to be least accurate, a ballmilled sample more accurate and count-
ing after chemical separation and isoclation to be most accurate of the
three stages. In this context, the unballmilled and ballmilled samples
would show high variability around the results by chemistry. Figure 7
shows this to be the case, with 7 of the 12 samples having the results
by chemistry at some point between the other two. The magnitude of the
differences shown for the A3 sample is unexpected, especially with the
ballmilled value so far from the chem number. This is further illustrated
in Fig. 8 where the MI plot of ballmilled samples shows a definite high
side bias due to theﬂone ]argé value from the A3 Sample. Deleting the A3
sample produces the plot labelled M2 which reaches stability rather
quickly and also indicates the true value of the A3 sample is probably

between 15 and 20 rather than 36.6 as reported.

Figure 9 is included to show that, in general, with the degree of

7 . - —_— =
TIPrao Ity preseht M TA15 0ATA, S1XSamples are Mot eNuUym cU Uevelop a

stabilized mean.

VI. CONCLUSIONS AND RECOMMENDATIONS

241Am activity at any point of

There appears to be variability in
measurement (before mixiﬁg). Variability has been observed within a given
soil sample, as well as within a given area. This meéﬁs that if soil sample
data are to be compared to the IMP data, (for a given measurement) a multi-

tude of samples are required. Data in Fig. 6 illustrate this problem.



tional areas:
1. An undisturbed area containing heavy brush, and

2. An area heavily disburbed or deliberately ¢i “irbed where the

top cm is expected to be uniform in activity.




More general recommendations are as follows:

1. As time permits, factors should be examined which contribute to
biasing the IMP and/or soil sample results.

2. The surface soil activity relating to the cleanup criteria should
be more clearly defined. Are we talking about activity per gram of
dry soil, less than a certain particle size, containing no rocks,
averaged over the top 3 cm? Or are we talking about activity per
gram of in-situ material averaged over the area and depth of what-
ever the IMP sees?

3. If the definition relates more closely to the soil samples, then
it is recommended that all the IMP measurements be multiplied by an
imperically detevmined correction factor according to Table 1, pro-
viding that factors leading to biasing in the soil sample results
have been examined and resolved.

4. 1f the definition relates more closely to the IMP readings, then
it is recommended that no corrections be made unless biasing of

greater than 10% in one direction has been verified.



Table 1. RESULTS OF SOIL SAMPLE/IMP RATIOS

No. of  No. of - Ratio* Standard
Island Locations Composites Min. Max. Avg. Deviation
Alice 4 8 1.02 2.51 1.39 0.51
Belle 5 10 0.18 1.78 1.17 0.47
Clara 4 8 0.41 1.84 1.28 0.46
Daisy 4 8 0.33 1.34 0.93 0.40
Irene 10 20 0.61 2.78 1.45 0.63
Janet 29 58 0.27 1.91 1.09 0.40
Kate 5 10 0.53 1.58 0.298 0.32
Lucy 5 10 0.31 2.93 1.67 0.78
Mary 5 ‘ 10 0.64 1.91 1.20 0.46
Nancy 5 10 0.65 2.75 | 1.43 0.71
Olfve 4 8 0.60 1.97 1.24 0.39
Pearl 10 20 0.40 1.84 1.10 0.39
Ruby** 3 . 6 6.57 1.63 0.94 0.36
Sally ** 3 6 0.50 3.08 - 1.41 0.95
‘Tilda 6 12 0.55 '2.14 1.21 0.46
Vera 4 8 1.05 2.39 1.48 0.42
Hilma*+* 3 6 0.84 3.21 1.88 0.79

* Includes defector and brush corrections
** Used only data points-greater than 1 pCi/g



Table 2. IMP Data* from DOL Test Plot - May 17 & 18

- 137
Area Height (cm)  Run HNo. N;Zli;unt** iiiﬁg** (pCi?S)
mmmmmm e TMP I, Detector 496-—-cmmm e e e
Exp. 7490 11055 585 5.1 5.8
Exp. 740 11056 635 5.5 6.0
Exp. 460 11057 600 5.17 5.8
Exp. 460 11058 581 5.0 5.6
Control 460 11059 703 6.1 7.7
Control 460 11060 573 5.0 7.4
Control 740 11061 602 5.2 6.8
Control = 740 11062 634 5.4 6.9
----------------- IMP IIT, Detector 513---mmmmmmmmm e -
Exp. 740 32151 608 5.2 6.3
Exp. 740 32152 609 5.2 6.2
Exp. 460 . 32153 635 5.4 6.0
Exp. 460 32154 639 5.5 5.7
Contro] 460 32147 786 6.7 7.0

Control 460 32148 762 6.5 7.0
Contro] 740 _ 32149 722 6.2 7.0

5.8 6.9

Control 740 32150 673

* 900 sec counting time

** A detector sensitivity correction factor of 1.1 was applied to data
from detector 496.



Table 3. Summary* of IMP Data from DOE Test Plot

Avg pCi/g in Exp. Area

_ 740 cm 460 cm
1MpP ‘ Height Height
I 5.48 5.25
11 5.40 5.65
Both 5.44 5.45

Avg pCi/g in control area

740 cm 460 cm
Height Height
5.68 5.91
6.45 7.10
6.07 6.51

* Includes brush corrections but not height corrections.



Table 4. Lab Results of Soil Samples From Experimental Plot

241

Gross Am Gamma : Chemistry

Depth  Alpha N.B.M.} B2 9%y 23py 2y,

Location (cm) (pCi/g) _pCi/g pCi/g pCi/g  pCi/g  pCi/g
A-1 0-1.5 36 7.52 7.21  15.08  0.04 9.80
1.5-3.0 66  13.91 14.50  30.38  0.04  16.78

3.0-4.5 185  25.31 31.18 51.07 0.08  32.02

4.5-6 155  28.41 19.22  38.11  0.08  22.50

6-8 3 2.18  2.18 3.53  0.03 2.06
8-10 _x 1,27 * ¥ _* -k

A-2 0-2.5 50  14.14 13.57  29.22  0.10  17.18
2.5-5 ~*  1.60 * * * *

A-3 0-1.5 53 8.87  36.60 19.96 0.03  13.04
1.5-3 68  18.20 14.76 23.37  0.04  17.17

3-4.5 107  10.82 12.26 16.83 0.08  10.79
4.5-6  -*  1.47 * - >

6-7 % 0.76 * * * *

A-4 0-1.5 22 5.51  5.78 9.64 0.05 5.85
1.5-3 - 1.22 * * * *

3-4.5 * 0.90 * * * *

_ 4.5-6  * 0.19 * * * *

6_8 * MDA * * * *

8-10 * . MDA * * * *

A-5 0-1.5 35 7.62  6.56 11.42 0.06 6.74
1.5-3 * 0.70 * * * *

3-4.5 50 5.85 10.13 16.52 0.02  10.79

4.5-6 59 10.28  9.99 17.06 0.02  10.79

6-8 40  16.77  4.51 7.75  0.02 5.10

8-10 8 4.17  1.70 3.16 0.0l 2.05

IN.B.M. means not Ballmilled
2B.M. means Ballimilled



Table 4. Lab Results of Soil Samples From Experimental Plot (continued)

241

Am Gamma Chemistry

Depth  Alpha N.B.M. B.M. 2%, 238y, 2y,

Location " (cm) (pCi/g) pCi/g pCi/g pCi/g pCi/g pCi/g
A-6 0-1.5 29 '3.27 2.90 6.91 0.05 3.94
1.5-3 74 11.13  12.71  23.29 0.09 14.95

3-4.5 - 0.86 * * * *

4.5-6 - 0.22 * * * *

6-8 - MDA * * * *

8-10 - 0.26 * * * *

B-1 0-2.5 7 7.01 3.45 7.12 0.02 .21
2.5-5 7 4.16 3.32 6.43 0.04 4.30

B-2 0-2.5 22 3.79 3.16 5.70 0.03 3.59
2.5-5 * 0.74 * * * *

B-3 0-1.5 47 9.06 8.93 16.89 0.01 8.93
1.5-3 54 14.92 13.86 24.15 0.06 14.89

3-4.5 60 6.18 5.3 10.72 0.01 7.41
4.5-6 * 1.64 L * * * *
6_8 * 0.67 * * * x

_ 8-10 * 0.22 * * * *

B-4 : 0-2.5 40 13.34 7.32 14.59 0.04 8.77

2.5-5 - 1.02

B-5 0-2.5 19 7.38 5.74 10.42 0.05 5.91
2.5-5 9 2.81 2.62 5.50 0.03 3.24

B-6 0-2.5 6 2.25 1.83 2.96 0.02 2.09
2.5-5 3 2.93 3.45 6.67 0.05 3.81

Control (A)0-2.5 39 9.39 9.05 16.10  0.03 9.55
Control (B)0-2.5 43 9.52 8.14 16.16 0.03 ©11.59

* Less than 2pCi/g, not laboratory processed



Table 5. Lab Results of Soil Samples from Experimental Plot

80

TRU?

Depth Chem
Location (cm) (pCi/qg)
A-1 0-1.5 24.92
1.5-3.0 47.20
3.0-4.5 83.17
4.5-6 60.69
6-8 5.62
A-2 0-2.5 46.50
A-3 0-1.5 33.03
1.5-3 40.58
3-4.5 27.20
A-4 0-1.5 15.54
A-5 0-1.5 18.22
3-4.5 © 27.33
4.5-6 27.87
6-8 12.87
8-10 5.22

A-6 0-1.5 10.
1.5-3 38.33
B-1 0-2.5 12.35
2.5-5 10.77
B-2 0-2.5 9.32
B-3» 0-1.5 25.83
1.5-3 39.10
. 3-4.5 18.14
B-4 0-2.5 23.40
'TRU means Total Transuranics

TRU
Chem
Am

(N.B.M.}
.31

N DN W

= O N DN

.39
.29
.14
.58

.29

72
.23
.56
.82

.39
.67
.71
.77
.25

3.30
3.44

1.76

[aV]

N D NN

.59

.46
.85
.62
.94

.75

241, 241,
B.M. Chem Chem
N.B.H. N.B.I. B. .
0.96 1.30 1.35
1.04 1.21 1.16
1.23 1.27 1.03
0.68 0.79 1.16
1.00 0.94 0.94
0.96 1.21 1.26
4.13 1.47 0.36
0.81 0.94 1.16
1.13 1.00 0.88
1.05 1.06 1.01
.86 0.88 1.02
1.73 1.84 1.06
0.97 1.05 1.08
0.27 0.30 1.11
0.41 0.49 1.20
0.89 2.20 1.35
1.14 1.34 1.18
0.49 0.74 1.51
0.80 1.03 1.29
0.83 0.95 1.14
0.99 0.99 1.00
0.93 1.00 1.08
0.86 1.20 1.40
0.55 0.66 1.20



. Table 5. Lab Results of Soil Samples from Experimental P16t, continued

TRU 241 241

Chem

Am Am
Depth Chem ;
. - Am . B.M. Chenm Chem
Location — _(em) (pCi/9) ey TBM.  N.B.H. B.IN.
B-5 0-2.5 16.38 2.22 0.78 0.80 1.03
2.5-5 8.77 3.12 0.93 1.15 - 1.24
- 0-2.5 5.07 2.25 0.81 0.93 1.15
2.5-5 10.53 3.59 1.18 1.30 1.10
Control (A)0-2.5 25.68 2.73 0.96 1.02 1.06
(B)0-2.5 27.78 2.92 0.85 1.22 1.42
‘ 1.13

I+

0.21
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Plots of the Progressive Accumulated Means of

of Analysis.
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