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January 13, 1987 N\

Naomi Becker

Environmental Surveillance
HSE-8, MS X490

Los Alamos National Laboratory
Los Alamos NM 87545

Qear Naomi:

As you requested, I have reviewed a draft report submitted by Roy F. Westan,
incorporated.® This report describes ground-penetrating radar (GPR) and mag-
netic surveys performed at the Site Fwaste“d?sposal} area at the Los Alamos
Natfonal Laboratory. Thase surveys were {ntended to detect and map waste
burial trenchas and other related subsurface features or objects which are
believed to be located within the surveyed area. The draft report listed the
geophysical survey instruments used in the surveys, briefly described the
procedures used for data collection and analysis, and summarized the resul®s

of Weston's interpretation of the data as of mid-July, 1988. The draft repcrs
discussed the GPR survey but did not {nclude copies of the GPR data. Con-
sequently, my assessment of the GPR survey {s based mainly on our brief examina-
tion of the original papar-chart data records during my visit to LANL last fall,

Some of the comments presented in the following paragraphs consist cf questions
that occurred to me as [ resd the draft report. Others relate to what seem %o
be possibie problems with the survey procedures or with Weston's interpretation
of the data.. Because I have not had an opportunity to study the final version
of this report, I don't know whether any of these points are addressed thers:

however, 1t 1s my understanding that the final version does not differ greazly
from the draft.

1) The GPR data were collected along parallel survey 1ines oriented in both
the north-south and the east-west directions. The spacing of these lines
wag 10 ft over most of the site and 5 ft within tha fanced areas., Given
the fact that GPR data collsction was essentially continuous along the
survey lines, thess parametars wera consistent with the objective of

* Oraft letter report from J. A, Willtams to Qon Diago Gonzalez: Results
of the Geophysica) Investigation Conducted at Los Alamos Labs Facility, Los
Alamos, Mew Mexico
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2)

4)

5)

6)

locating relatfvely large deposits of waste materials. On the other hand,
the 1{ne spacing was too large to permit relfable detsction of moderate-
sized individual objects. (The detection of fndividual objects was 1{sted
as an objective fn the draft report.) It {s not clear that a line szacing
of less than 5 ft would be feasible at this site due to the presence of

pumerous trees.

Measurements of the magnetic field (vertical component) were made at 25-¢:
intervals {n both the N-S and E-W directions. I belfeve that this cdata
spacin? {s too large to be consistent with the objectives of this s:ucy,

[t would be more appropriate for a reconnafssance survey of a large s:ce
where large waste deposits are assumed to be present. [n this case, ¢*
did not provide enough data to relfably detect individual objects or =3
adequately define the rejatively small waste deposits that one would exzect
to find at this site.. A 5-ft data spacing would have been more effecsive,
particularly in adding needed detatl to what turned out to be 3 rather
generalized pattern of magnetic ancmalies (see the attached map).

The effnétivc'(Usablc) depth penetration achieved by the radar unit at this
site appears to be no more than two feet, Strong ibsorption of the racar

- signal was apparently caused by a high value of ground conductivizy, ““'s

result was unfortunate given the low resolution and apparent complex::y

of the magnetic data. Good radar data at this site would be very heiz:.i
in definting trench or pit boundaries. Weston was perhaps a bit over-
enthusiastic {n describing the radar profiles as exhibiting good resa'.: ::
and clearly defining subsurface features,

As you know, our examination of the radar profiles at your facility las:
fall resulted in the identification of an dpparent problem with some of %2
radar data. Specifically, the reflection patterns obtained in orthcgonal
traverses of a given piecs of ground were markedly different at locatisns
fn and arcund the largar of the two fenced areas. The differences seemec
to be much greater than those which could be attributed to, say, the
presence of 1inear reflectors with-a consequent polarization~dependent
reflectivity. " I¢ looked 11ke there might have been a problem with mis-

labeling the profiles. .

The instrument used to perform the magnetic survey was a vertical-field
flux gate magnetometer. The use of this type of magnetometer requires hat
care be taken in the orfentation of the instrument in order to avoid
erronecus readings. One assumes that care was taken, but no mention was
made of the uncertainties associated with he data due to this factor.

The contour interval on the magnetic con- r map was 100 gammas in the -:30
to +100 garma range and 500 gammas eise~ e, A smaller contour interval
{n, say, the -200 to +200 gamms range, ,nt help to define the lccations
of some relatively smal) magnetic sources. On the other hand, the wice z2aly
spacing and uncertainty in the magnitude of the measurement errors lead
che to question the significance of apparent Tow-amplitude anomalies,
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7)

8)

Ftve minor (nit-picking?) comments:

) The use of the term “dlamagnetic” f{s {nappropriate when referring %3

negative magnetic anomalfes, The term app: 0 materfals whign
exhibit negative values of magnetic suscep: ty, but not to a
negative ma?netic anomaly, The latter {s : <al part of the
dipolar field produced by a permanently mag: .ed object or by &

e
magnetic polarization induced in a paramagneti: or diamagnetic ctie
by an external {or amblent) magnetic field such d4s that of the =ar:
Except at the earth's magnetic poles, an {nducad magnetic dipole
field will be tilted and will thus tend to exhibit a measurable
negative component.

fodo
-
o

11) The zerc magnetic contour level does not necessarily define arsis of
undisturbed ground (no buried materials) as stated on page 5 of ne
draft report. A zero contour level can occur as a result of the
dipolar nature of a magnetic anomaly and as a result of the sucer-
position of positive and negative components of multiple anomaliss,

{11) 1 assume that the “sinkhole” referred to {n the report is a rasylt
of excavation or the collapse of buried materials rather than a
stnkhole {n the geological sense.

fv) The linear magnatic anomalies referred to on page 7 do not exis: :a
what [ assume {3 the Tatest version of the magnetic contour map.
(The raw data do not indicate the presence of such anomalies elthe-,}

¥) Three of the (measured?) magnetic anomalies 1{sted on page 7 are =ct
shown on the contour map.

The magnetic contour map contains large areas where no data are shown,
Were thessa areas Insccassible or otherwise difficult to survey?

9) .The results of this study suggest that buried materials (possibly hazardous

10}

wastes) may be present cutside the 1imits of the area surveyed so far,
particularly on 1ts west and north sides,

The fetices enclosing the two areas presumed to be known waste disposal araas
seemed to cause serfous difficulties in both the radar and magnetic surveys,
In the radar survey, the fences caused traverse lines to be truncated and
rapositioned, may have led to confusion in the libeling of certain traverse
1i{nes, and may have produced spurious reflections which could mask the
desired signals. In the magnetic survey, the fences again caused protlams
with the traverse lines, but more importantly, produced large magnetic
anomalies which may mask weaker anomalies associated with buried materfals,

H_
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Concluding comments and reccmmendations:

This study has provided useful {nformation relating to the possible lecatizns
of buried materials, some or ail of which may be hazardous waste materials,

On the other hand, [ belfeve that {t should be regarded as only & reconnaissance
study because of the low-resolution character of the data and the consequent
uncertainties in the {dentification of waste materfals and the locations of
those materials., Weston's recommendations for subsequent geophysical work at
this site (page 10) are reasonable, but should probably be extended as follcws:

{) The magnetic survey should be repeated with a much smaller data
spacing. You now have a fast total-fleld magnetometer and a data
recorder capable of rapidly collecting closely spaced magnetic caza.
This combinaticn of instruments would greatly enhance the inter-
pretability of the data and would eliminate uncertainties due to
sensor ortentation.

{1) An {mproved radar survey should be attempted. Better diata might be
obtained by scheduling the survey at a time when the ground has a
minimum moisture content (to minimize absorption of the radar signal)
and by utilizing digital data recording and processing techniques
to enhance the quality of the data.

f41) Weston's results clearly indicate that the boundartes of the survey
area should be extended. The extension shouid be sufficient to
unambiguously enclose the area of possibie waste deposition.

fv) The use of a ground conductivity meter such as the Geonics EM3] shoule
be considered. This type of {nstrument may help to locate trench

or pit boundaries.

v) The temporary removal of the fences at this site would substantialiy
facil{tate further geophysical measurements and would probably
s1qn1;1gantly improve the quality and interpretability of the col-
Ject ata.

[ hope that this review will be useful to you. Please feel free to call me §F
you would 1iks to discuss this matter {n greater detail,

Sincerely

. candness, Ph.D.
Sanior Research Scientist
Electro-Optic Systems Section

GAS:klk






