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1. INTRODUCTIONM

1.1 BACKGROUND

The scope of thia preliminary investigation is focused on

the characterization of present conditions at a land disposal

contiininq construction/equipment debris, located in Area F, Tech
Area (TA) 6, shown on riqurd‘;. These nmaterials may be
contaminated with high -xplq-ivc (HE) and'witﬁ radioactivity

_includin§ d-plctid uranium, Strontium=-90 and Cesium~137.

The Area 7 Site is about 2.5 acres in areal extent. The
disposzl area was used in 1940s and 1950's. The diaponu;_ar-a is
cqnﬁfil-d of éitl of various shapes and sizes ¢qntnininq ;hc
types of wlltdi'prnviounlf mentioned. . The number, size and

loéation of these pitl.aro unknown as are their exact contents.

1.2 PURFOSE

The purpose of this work is to establish a basis for a fu-
ture chn;acteritatien of thil‘lit.. Presently, Area F is being

prepared to protect the surface from erosional effects.

1.3 BSTATEMENT OF WORK

LANL has, in conjunction with erosional protection and clo-
sﬁro, rcquoltdd' a geophysical survey be conducted to estimate

tho.lccution of buriod'qxcavationl and objccts to optimize the

AREA P ' GEOPYSICAL INVESTIGATION SEPTORIR 1996 Pape o)
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design of the present surface work, and to map underground

anomalles for future considerations. The reconnaissance is to

include the use of magnetometry and ground penetrating radar.
1.4 HNBALTE AND SAFETY

A Health and Safety Plan was developed which defines the
lavel of protection that is required at Area F site while work is
being performed. The Health and Safety Plan is shown in Appendix

A.

. v e
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2. RECORDS RAVIEW AND WASTE INVENTORY

2.1 GENERAL

The records containing waste management procadures are very
limited ahd are contained in &ocuncntu filed by LANL. Generally
waste mnto:ial- identified for disposal wers buﬁiad-in trenches
and cov‘#id with natural -6ll-. For those areas requiring per-

sonal and iivcntock protactidn, the disposal areas were roped,

'fcnccd (-4 -trinq barb~-wire or cyclone fence natorial) and iden~

: tiziod with appropriate rlaqqinq or warning liqnl.

2.2 WASTE CNARACTRRISTICS

The waste chlractorilticl of the buried materials are
vaguely known, and only a qcn.rll dolcripcion ot the dubriu is
known The Area ? dilpOlll lito wvas o-tnhli-hod on or about 1946
and functioned as lldilpOlll lito through 1954. The disposal
dcbril includod HR Iltorilll inoludinq lblp.l, squibs,
datonator-, -pnrk qapn, and block- of HX. Thoro are also
d-plctod urnniul contnninatod uaterials which can be dc-crib-d as
conntruction and oquipnont dchri-. Some dohril nay also be
con#ﬂ;iﬁitcd with 8?-96 and Cs-137. The site has baen determined
as nqﬁ'contiininq any natorilli which could be a haznrﬁ“tc human

health or containing nutcriall.which might cénititut- an

AREA F GEOPNYSICAL INVESTIQATION SEPTENMR 1996 Pope 201




explosion (detonation) hazard while conducting surface surveys

utilizing low energy, high frequency radio waves.
2.3 PRRVIOUS BITE INVESTIGATIONB

There are no known prior investigations performed to iden-
tify the locaﬁion, shape and/or contents of the waste disposal
arsas within Area F, TA-6. '

I O N A Y P W )
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3. GQREOPEYMBICAL BURVIXS

3.1 GENERAL

A prclimiﬁary geophysical field investigation was conducted
by WESTON at the LANL Area F Waste Disposal site during the week
of June 17, 1586. The surface geophysical survay covared the
entire disposal site, including areas within perimeter ferces,.

WESTON porforiod two complementary geophysical surveys:

6'Haqnnt010try, and

- Gréﬁhd Penetrating Radar (GPR).

The use of multiple complementary techniques increases the
confidence level of the data, providing quality assurance hetween

results, and a comprshensive evaluation of the site.

Tﬁochiultl of the inbc.tiqation- will be used to delineate
subsurface anomalies (buried slit trenches and basins), locate
subsurface t;;qots (buried £ill material, scrap, metal debris,
drums, etc.), and eatimate the apptoxinato depths to subsurface

anomalies.

‘Tables and figures with overlays are included as a separate

attachment to this report.

ARFA F GEOPNYSICAL INVESTICGATION SEPTEMER 1996 Page 3°1




3.2 METHRODOLOGY

Geophysical mapping at Area F Waste Dispocal Area provided a
direct comparison of results obtained frqn the application of two
different geophysical techniques: (1) Magnetrometry, and (2)
Ground Penetrating Radar (GPR). The two types of data were used
in a cdnplcnantary manner to locate disturbed areas and metal cb-~
jects which are indicators of where disposal has occurred. The
survey was gonducted in grid fashion to identify possible
diipon.llt;:néhcl, debris, and containers. Prior to the field
invo.tigatién the site was subdivided into grids consisting of s,
10, 20 and 23 foot spacings based on lccations of buried'
trenches, The rosultihq cartesian grid was oriented with the X
axis travcrniné wcit-to east and the Y axis traversing south to
north, as shown on Figure 1. The magnetometer survey was
conducted on a grid established at 25-foot nodals and is shown as
a composite to the magnetometer contour data on Figure 4. No
magnetometer data vas racord;d within fenced areas or north of
the large fcnood area (northeast part in rigurs 1). The variable
GPR grid used in the survey was used to complement tha actual

conditions azfthc site and is shown on Figure 3.

The magnetic datniwcré used to provide a qaaiquantitativc
neasure of the distribution of magnetic anocmalies produced by
suhlurfacc metallic sources. The GPﬁ provided qualitative infor-
mation characteristic of the substructure and its components.

Utiliszsing both gecphysical techniques in an integrated approach

AREA P GIOPHYSICAL INVEITIQATION SEPTENMER 1984 Page 32
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allowed a rapid convergence of information necessary for
aliisiing_lubihrfaco conditions within the site. The methodology
fofﬁiach otvthi'two'luxﬁiy tochniqucl is described in the
rol;éwihq iubpnctionl. ﬁacbrri;ation between data acquired by

thess techniques is repcrtodlsubnoction 3.3.

3.2.1  Nagnatomster QuXYey

A magnetometry survey was performed using Jcilntrax Nodal MP-

2-100 vertica lux gate ma oto:otor; Prior to conducting

the survey, a pir:nnchﬁ biio ntltion vas established cutside the
litc ror the purpoqcl ot ontlblilhinq bacquound conditionl and

' qunlity control. ny tiltorinq out the anhitnt geomagnetic field,
thc inltruncnt was cnlibrltod to a relative zerc at the base sta-
tion. Th- diurnal (dlily) variation of the earth's magnetic
.ficld vas then nonitorod durinq tho survey by measuring the mag-
nutic 1ntonuiti¢u at th. bll. station pcriodicnlly throughout the
day. The diurnal vurintion was negligible, ‘and thus the applica-~-
tion of corrcction taotorl ,fo the data was unnecescary. Neasure-
nents wczn dhtainod at 25 foot grid intervals across the site,
see rigurc 4. Additionllly, clo-cr-nplcod ncn-urcncnt- were
taken in arcq- shoving anonaloun magnetic intensities. A total

o£:2b7 neasuraments vers collected (Fig. 4).

3.2.2 gnmunmnun_nm
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The GFR survey at Area F commenced on June 17, 1986 utilizing a
GSSI Sygtenm 8 GPR unit, The GPR system was fleld calibrated for
specific site soil and molsture conditions and traverses were
conducted across the site at 5, 10, 20 and 25 foot intervals.
The grid was altered to conform to areas within fances and local
obstructiocns. A map of Area F, deplcting the survey grid, is
shown in Flgure 2. The GPR Survey was conducted by traversing
the survey grid with the GPR transmitter/receiver antenna in both
the east to west and north to south directions. The
identification number of each traverse and the direction in which
it was run was labeled and recorded. GPR was conducted within
the small fence enclosure at 5 foot grid intervals to provide a
more comprehensive coverage, (Figure 1 and 2). The GFR survey
produced a series of 62 graphic cross-section profiles. The
profiles include transects varying in length from 20 to 500 fest.
A typical example of a graphic radar profile is shown in Figure
3. The data were standardized by fixing location marks on each
profile at grid intersections and other surficial reference
points. The GPR graphic cross-section profiles in raw form were
submitted to LANL as a separate document to this report. Only

the results of the GPR survey are contained herein.
3.3 SUMMARY OF GRECPEYSICAL SURVAY RESULTS
WESTON used a VAX 11-788% computer and Contour Plotting Sys-

tem -1 (CP8~-1) graphic softwars package to construct a contour

map of the magnetometry data. The contour map and raw magnetic
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intensities are shown on Figure 4. These data are the basis for

analysis and interpretation.

Data analysis of GPR survey data consisted of the interpre-
tation of each precfile individually and comparing the results
collectively. The interpretation process had two objectives:

o Correlating signature densities and geometric confiqurations
towards the identification of pipes, druns, trenches, soil
structures, discontinuities and subsurface disturbances.

© Identifying trends and conditions by comparing standard pro-
files one to ancther to identify soil interfaces, buried
utiiities and stratigraphic units.

The GPR profiles produced by this survey .inibitcd good res-
olution, clearly dltininq disturbed subsoils and highlighting
characteristic signatures of discrete objects beneath the site.

A total of 62 profiles wers analyzed for the interpretation shown

on Figure 5.

3.3.1 Magnetometer Resulta

In addition to ferrcus materials, strong positive magnetic
(rlrro-ngnofié) responses may be indicators of assoclated netals
such as nickel and chrome. The intensities of the magnetic re-
sponses depend largely upon the composition, size, depth and ori-
ontition of the subsurfaces materials. Small objects such as iron
bolts and very small pleces of scrap metal may produce anomalies
ranging hbetween 25+ gamma to 200+ gamma, while larger objects

such as metal structures or steel drups xmay gensrate magnetic in-

AREA F GIOPNYBICAL INVESTIGATION SEPTEMER 1904 Page 35




tensities on the order of 100+ gamma to 5000+ gamma. Strong neg-
ative magnetic (diamagnetic) respcnses ares produced naturally by
quartz, marble, graphite and rock salt; and by the proximity of

contrasting metallic surface objects such as matal fences and an-
tennae. Localized magnetic intensities across Area F varied from

between 7100~ gamma(diamagnetic) to 2350+ gamma (ferromagnetic).

The contour plot of magnetic intensities for Area F is shown
on Figure 4. Magnetic intensities were contoured at 500 gamma
intervals from =3000 to -500 gamma and from 500 to 2000 gamma.
Contour intervals from -100 to 100 gamma is 100, fnt-n-ities in
excass of the range limits wvere measursd in areas of cultural
interferences (i.i.,'cyclonl fences and metal itan& ﬁipnl).
Since these values are not indicative of subsurface featuras,
they were filtered ocut in the computer program to snhance tha
resclution of the contours. The z2erc gamma contour in Figure 4
operationally defines tha areas of background (presumably
undisturbed) subsurface conditions. Several high positive
(ferromagnetic) anomalies and high negative (dianaqnotic)
anonlli-l ars shown across the lito. Three dianagnctic responses
onconpanainq grid nodes 263 E by 80 N (1000~ gamma) and 330 E by
180 N (J100-gamma) and 400 E by 190 N (2600~ gamma) ars
attributed to cultural interferences produced by the cyclone
fence enclosures. A high positive magnetic intensity of 2350
gamma was detected at grid node 75 E by 90 N which occurs near
he site of an old homestead, however, it may indicate buried

debris cther than homestead materialis. Artifacts around the
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homestead are probably depicted by the three diamagnetic re-

sponses ranging from 100~ to 400-gamma.

There are several dominant features on Figure 4 which depict
ferromagnetic ancmalies with corresponding diamagnetic raversals
palred next to each anomaly. The first is located between 150 E
by 250 E and 150 N by 230 N and trends NE~SW. This area is lo-
cated in the vicinity cof sunken arsas and‘a circular sinkhole.
Another is located within 370 2 by 450 £ and 50 N by 150 N and
trends NW-SE, Such paired ferro- and diamagnetic reversals are
typically associated with relatively large masses of matallic ob-
jects. The tranding ferromagnatic anomalies could indicate
burisd trenches used for disposal of metallic and other wastes.
Mntallic standpipes throughout the site are of unknown usage or
origin and may be influencing the shape and/or the trend of the

anomaly.

only two magnetic anomalies of €15 gamma (50 E by 300 N) and
500 gamma (675 E by 300 N) could not be assoclated with any known

sources or surface perturbations. The latter ancmaly was sur-

veyed but is not shown in Frigure 4.

3.3.2 gmnn_mnwnnm

Areas of intermittent shallow discontinuities are shown in
Figure 5 as the shaded areas. These delineate the lateral bound-

aries of disturbed, discontinuous soil. Two najor soll disconti-
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nuities were detectad in the central portion of the site and gen-
eral adjoining areas. These soil discontinuities were dafinad
rom broken zones within the stratified subsolls as indicatad in
the radar profiles. Discontinuities may occur naturally through
various geoclogic processes but are a result of "cut and f£ill"
operations in cultural and landfill areas. Baused on the geologic
setting of the site, lts past history as a possible waste deposi-
tory, and the characteristics of the radar profiles, the two ma~
jor discontinuities appear to be a result of shallow excavation
and £ill activities. These £i11l areas range in depth from 3 to 5
faet and extend across the site in irregular patterns as sean in
Figure 3. A smaller suspected f£1ll area was detected, northeast
of the elongated enfencement at about grid node 500 E x 280 N,
and extending outside of the survey area to the east. This
anomaly was detected based on a single GFR and Magnetometry Tra-

verse across the site,

The discontinuity observed in the old homestead area along
traverse 73 B from 73 N to 183 N is very shallow and regular.
Based on the radar signatures, the soils in this area appear to
be more dilturh;d than discontinuous representing a possible
gwale or mound covering buried objects., Subsurface targets iden-
tified during the scan of GFR profile area also identified on
Figure 8. Targets are shallov and generally all located within
the disturbed areas. A fevw are cutside the fenced areas. Based
on radar profile signaturaes, the most suspect targets are located

within the surface rockpile (166 E X 140 N), the sinkhole (200 E
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" data are enhanced by comparing the results of each mathed. The

X 17% N), within the small fenced area (250 E x 100 N) and a%

J00 E x 1235 N.

A continuocus, well defined signature was found consistently
on radar profiles traversing the drainage ditch i{mmediately north
of Two Mile Mesa Road. This linear featurse is probably a re-

sponse from a subsurface utility and is located on Figure 5. |

3.4 BUMMARY OF RESULTS

.Tho magnetometer and GPR surveys produce results which re-

quire individual intarpretatiorns. The interpratations of the

inherent limitations of any single technique of remote sensing
can be lesssned by ;rous-;ntarcncinq two or more gecphysical

techniques and the sensitivity enhanced by dcﬂlc grid spacing.

Magnetometsr data were processed on WESTON's VAX 11-783 con-

puter and CPS-1 contouring program. Magnetomater contour inter-

vals were chosen to show trends in arsas of subtle changes while

maintaining distinction in areas of large contrasts as shown on

Figure 4.\

The CPS-1 contouring program interpolates raw data by divid-
ing each grid cell into intermediate subcells. An intermediate

grid value is computed as the average of the four corner values

and located at the canter of the subcell with diagonals extending
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to each corner. The intersections of the contour locus with the
sides and temporarily computed dlagonals are detarmined using in-
verse linear interpolation. The process continuas until each

chosen contour interval s completed.

Data analysis of GPR survey data involved the interpretation
of each profile individually and then comparing the results col-
lectively. The interpretation process had two objectives:

o Applying specific knowledge of signature densities and con-
figurations to the identification of pipes, drums, trenchas,
soil structures, discontinuities and surface disturbances.

o Identifying trends and conditions by comparing standard pro-
files one to another. This process identified soil inter-
faces and buried utilities.

The GPR pfofilon proeduced as a result of this survey exhib-
ited good resolution, defining disturbed subscils and highlight-
ing individual drum-like targets beneath landfills and trsnchss.

An exanple of a GPR profile is shown in Figure 2.

Magnetic highs and lows are exhibited by mounds and depres-
sions in the contoured surface. These anomalies represent the
general shapes of local magnetic force fields generated by sub-
surface nagnetic sources. MKagnetic anomalies may also represent
changes in magnetic properties of the earth below, caused by
filled material versus natural undisturbed soil. Magnetic anoma-
lies shown in Figure 4 are explained in Section 3.3.1. No
corrections to the data were required due to the minimal diurnal
variation of the earth's nagnoiic field during the survey.
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Until excavation begins, it is uncertain what is the cause
of these magnetic contour gradients. The changes in magnetic
readings may indicate boundariss betwesn wasts pits, or buried
druns or other m;tal objictn. The anomaly areas found using the
magncﬁonttcr correlate fairiy well with the results obtained us-
ing the GFPR, however the grid intensities for both surveys was

not dense encugh to produce quantitative results.

figurc 5 is an interprstive map of subsurface conditions
based upon the GPR data. This figure identifiss all detected
targets , hcwever only five uén considered as priority targets
based upon the density and geometric configuration of the profile
signature, Section 3.3.3.

High priority targets were extramely good signal reflectors
cxhibitihg e dense, parabolic signature. This type of signature
is charactaristic of roundod ocbjects such as pipes, boulders, or
drums. In contrast, the signatures produced by the low-pricrity
targets wvere charactoiiltlcnlly less dense and more variable in
gecnetric éongiquration. Occasionally, this signature diffarence
is a result of the oti-ntaticn|o: the buried cbject with respect
to the antenna traverse, (i.e., a buried drum in a vertical plane

with the ground surface typically exhibits a hyperbolic signa-

ture) .
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Numerous shallow trench-like features wers detected through-

out the site, particularly near 200 E x 200 N and 450 E x 130 N,
Figura 5 shows the areas of disturbed sussolls and suspected
trench locations. The plots of these phenomena are a product of

the collective analysis of the radar profiles.

Drum-=like targets and disturbed soil areas were dstected
throughout the disposal site as shown in the GPR plot map (Fig.
%). When the magnetometer contour map is superimposed upon the
GFR plot, simlilar subsurface trends ars reflected. Most of tha

former tranch areas are characterized by magnetically high con-

tours.

Some of the major anomalies identified as a result of the

gecphysical surveys are listed below:

¢ Magnetcometer ancmalies at:

75 E x 100 N

223 X x 233 N
275 B2 x 100 N
350 X x 2300 N
423 B x 128 N.

o GPR anomalies:

- Figure 8

The results of these surveys ware limited by the coarse grid

spacing as evidenced by the non-correlative nature of buried ob-
jects, magnetic highs and disturbed scils. These diléropancicn
are especially noted in the vicinity of the small fenced area
(250 E & 190 N) and within the magnatic anomaly at 4233 E x 125 N,
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4. CONCLUSIONS AND RECOMNENDATIONS

The records, waste inventory, and disposal practices review
performed for LANL shows that potantially hazardous wastes have

been disposed of in designated pits and tranches at Area F, TA-6,

Los Alamos National Laboratory. Documentation and personal
interviews obtained from LANL perscnnel connected with the
diipo-al site clearly indicates that it is impossible to estimate

the volume or type of waste; however, 1t may be contaminated with

HE and depleted uranium,

Table 1 summarizes the results of the geophysical surveys.
Suspect areas occur where identified anomalies cannot be ex-
plained by Xnown -it- subsurface features such as foundatiocns or
buried utilities. Areas showing correlation betwsen magnetic
ancmalies and the location by GPR of disturbed solls or buried
objncﬁl include the sink hols area and the metal standpipe area
(Figures 4 §nd 5). These areas should be considered of spacial
interest b;éiﬁln they may contain metal objects. Two.atrong sub-
surface anomalies vers identified by GPR with no magnetic anoma-

lies. These are 150R by 130N and 170X by 140N (Figure %),

The resulta of this survey indicate that surface gecphysics
is a useful technology for invastigating sites similar to Area F
where waste may be been buried in the past and whers surfacs in-

dicatbrs and background information are lacking. Geophysical
Pope 401
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data 1s most useful when dense grid patterns are used, the data
ils correlated to historical records and aerial photcgraphs, and
direct physical data obtained by selective test pits or soil bor-

ings.

TR U TR 8 T T |

Should a remedial investigation be implemented, WESTON raec-
ocmaends that the following technical activities be included.

o Conduct a preliminary analysis of historical aerial pho-
tocgraphs, in sterec pair to correlate past surface featuraes
and disturhances with existing geophysical data.

© Conduct a shallow subsurface metal detection survey using an
antenna capable of deep penetration (4-5 faet).

ST - ot sy o

o Conduct a comprehensive gecphysical survey within the sus-
pected £ill area, which was detectsd by single GPR and Mag-
netometry traverses outside of the principal survey bound-
ary, from grid node S5COE by 275N to 675E by 295N.

o Inveatigate the locaticns identified as high priority or
special consideration areas in Table 1.

o Conduct detailed subsurface characterization to include
drilling/scil sampling and construction of test pits at
selected locations.

e e b o i gt s 8 o
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Coordinate

75E x 100N
BO0E x 150N

200E x 180N
190E x 200N
1703 X 140N
ISQB X 130N
2503 X 110N

J00E x 135N

TABLE 1

Area F, TA

Summary of Priority Subsurtaca Anonalies

éﬁ-pccted
_Source

Associated with 014
Homesatead Site

Associated with 0Ol4

Homestead Site
Subsurface Waste
Materials (Sink Hole)
Undeterained
Undeternined

Undetermined

Subsurface Waste
(Bexrm Area)

Section of Pipe

Magnetic GPR
Response . . Regponge
+2350 Yes
Gamma

—445 Yes
Gamaa

+500 Yes
Gamma

+1050 Yeas
Gamma

None Targets
None Targets
-1000 Targets
Gamna '

‘ Noha Targets

Recommendad

- Action

Nonas,
Archeoclogical
Considerations

Nonhe
Archeological’
COnsidcrations

Backhoc Test-
Pit

Backhoe Test-
Pit

Backhoa Test-
Pit

Backhoa Test-~
Pit

Backhoe Test-~
Pit

Backhoe Test-
Pit




I i 1 ~ Tt i 2 i & F e I 2 F | 2 1 r 1 ! 3 [ 3 i 3 3 3 4 i : 3 i 3 ' i '
TABLE 1
(Continued)
225E x 225M Yaste Trench Variable Targets Shallow Soil
Gamma Borings'
325E ¥ 200K Waste Trench -3100 Yas Shallow Soil
GAmma Borings
400F x 200N Waste Trench ~2600 Yes Shallow Sail
Gamma Borings
400F x 115N Waste Pit +2000 Yas Backhoe Test—
Gamma Pit
425E x 125N Undetermined +700 ' No Shallow Soil
o Gamma Borings
oD

Note: All recommended actions should use extreme precautionary measures because of the
likely presence of HE.
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APPENDIX A  Health & Safety Plan
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set forth in this Health and Safety Plan (and at=achments)
and discussed in the Personnel Health and Safety briefing,

l
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Department Mana
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1.0 Introductien

This Health arnd Safet? Plan pertalns to the Surface
characterization activities at Area F of the Los Alanmos
National Lab (LANL), Los Alamcs, New Mexico. Guldance
 provided in the Conprshensive Envircniental Assessment and
Response Program (CEARP) Generic Health and Safety Plan will
be achered to during all site charactsrization activities.

The surface characterization of the sita will consist of
perforaing Ground Peretrating Radar (GPR) and Magnetometer
Surveys on the approxisately four acre site. The radar used
will be of a fraguaency of 120 to 300 MHz. The survey will
be conductad by traversing the 4-acrte area in a regular
gridded pattarn and spaced at 20 foot intervals.

No_invaiivc activitiss are tc take place at Area X at thi
tizme. No direct contact with the wasts Zorms will be mace.

The records for diigalal Of waste at Area F are lnccumplete.
Four pits wexe dug and filled with scrap as follcws:

Septemter 1949  40ft x 20£% x 10£t daep

February 19850 6L X 62t X 6Lt cdaep
June 195l 22t X 22t x 41t deep
August 19351 2t X 22t X ALt deep

The LANL employss racords report that tlie waste zay consist
of:

Large metal piscas (tube alloy),

Large blocks of high explosives (H.X.), primacord, etc.
Small azounts of radicactive materials (U,Pu)

Snall detonators with squibs

ririnz unit gaps
Clessified shapes

The paterials in these plts are buried under approximately 3
to 4 feet of soil -

2.0 Riak Assasanant

2.1 Chemical Hazards: No chemical constituents which could
provide a risk to human health or the environment are
anticipated at the LANL Area ¥ sits.

2.2 Radiological Hazard: Only very low levels of gamna
amittinz radionuclides are expacted at the Arxea F site.
Since all radiocactive materials are buried ng hazard

fron contaminated air particulatsa or surface
contamination i3 likely.

3.2 Biglcqical Hazards: No Bacterialotogoical hazards

Q0000CO




2.4

J.1

J.d

pPhysical Hazards: Cver-axpcosura €2 sun is pessible
3ince the altizude of Los Alames, New Mexico is graater
than 7000 fee%. Tenmparazure and pulsa sheuld be
checked fraguently to avold Heat Strass. Peisencus
snakes nay bae present On-Sita, and should ke watched
2oz, icks ara also axpectad.

I% has Lbeen deternined that GPR dces nct pose a threat-
02 detonating the possibly burled HE materials due to
the low anexgy iaparted (DAF, 1983). No invasivae
activities is planned within this area. LANL celiaveas
that the possibility of burled, HE is very slim (Mascn,
1986) . Thersfcore, explosion or fire is not expectad
due to GZR or magnetromety surveys. In the Unlikaly
event a fire is starced, workars shall ba instructad to
only atienmpt to-extinguish it 12 it is small and
controlled, and in all cther cases, call the 9911
enargency teleghone number.

Site Entzy

The following sections descrilbe ths procedures to Lbe
followed by sitae workers to ansure safety and
protesction from hazards.

Worker Training

Frilor to commancing field work at the Area ¥ site, all
personnel shall be formally trainsd by the WESTON
Health and Safety coordinator on the anticlpated work
hazards. At a minimum, training sessions shall include
discussion of anticipated hazards, site layout,
protactive aquipment, requirements, safety practicas
and use of amergency procadures.

Safety Lquipment

The following equipment will be avallable a: the LANL
Area ¥ site in case of emergencles and for routine
monitoring of centamination,

Fire extinguisher
Perional TLD's
MizcroR meter
Water supply and soap for decontamination

Paper towels

Paper cups and drinking water supply

Trash bag for contaminated refuse

Therzometsrs: (l)Amblent and (2)Oral with alcohol
or H,0, and cotton for sterilization
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3.4

3.8

4.0

Designaticn of Work CZcnes

The entiraty of Area F will ke dasignated as a Control
Arsa, i{n which access will ke ccntrclled f2or gacple
and vehicles. An access control point shall Le
dasicnazed by the WESTON Health and safaty
Representative. This point shall e the centrol point
for menitoring access and egrsss at tha sitae. In order
to presvent any accidental ingestion o2 hazardous
matarials, all perscnnel working within the ccntrelled
areas will te prohibited from eating, drinking, snckin
or chewing gum or tcbacco.

Personnel and Equipment Contamination

Althocugh surface contaxnination is neot anticipated at
the Area F site, precautions will ke taxen until thi

is confirzed, Until levels of surZface cantaninants arse
deternined to be below MDA, all parscnnel and agulipment
shall ba monitsred pricr to exiting the site and keZore
eazing, drinking, or smoking (eXcCeprting smersancies).
Monitoring will be dene using an alpha sgintillaticn
prckhe capable of detscting 20 dpm/lo0 e, TFor
workers, ‘boots, Xhees, hands and sny otlaer areas
potentially in contact with contaminated nmaterials wil
be surveyed. All equipment in centact with
contaninated materials will also be surveyed. ARy
equipment which have levels of activity exceeding ANST
N13.12 limits will be decontaminated. All activity
measured on perscnnel will be remcved.

Decontazination

Decontamination shall be done with cautien to reducs
airsorne suspension of contaminated dust particles.
Decontanination will be conducted at a csntralized spot
within the controlled arsa as designated by thie WESTON
Health and Safety rapresentative., Watar, brushes and
paper towels will be provided to ramove contaninants.

Dosinetry and Bioassay

All site workers shall have thermoluminescant
dosimeters (TLD's) assigned and in uze while at the

site.

Biocassay (urinalysisz) will not be required of workers
unless surfacs contamination is found and monitoring

indicates perscnnel contamination.
Key Parsonnel

The follewing individuals will be presant during site
charscesrizacion activities at the LANL Area F sice.,




William ¢. Mason -~ WESTON Health and safaty
Represantativs o

John A.Williams - Lead Gcophysfgé ‘0
Sohn B. Price ~ Assistant Geophysist

These individuals will be accompanied by a LANL

represantative at all tines during the sita
characterization.

5.0 Emergency Procsdurass
The talephons number %o be used in case of an emergency
situation during work at the Arsa F site is:
Fire, Police, Ambulance: 9911
Directions and a map to thae nearest medical facility
are attachad.

RETIRENCES

Mason, Willlam, June 12, 1986, perscnal comnmunication
with LANL.

Dept. cf the Alr Force, 1983. Explosives Safaty
Standards Fig. 6.4 AP Reg 127-100.
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AT the sita thers ava:
X _a. no buil ing3 prasens

5. akasdzned bulldings, sincs they nay ke
stIicturally unscund, or ccntalin hacarzous
macar.als, esplcvess siould stay clear o tien
as nuch as pessitla,

Fcnded watas cr rivecs:
&: 4. aca nst prasan: cn the si%a

2. ars prasant con the sita. Apprerriace Ba2ely
p:acau:icfs skall ke cisesved when A crewning
Lazard exises,

There aca: —%Kf

8. RS slactrical power lises crossing tne sice
A=~ k. alaczsic FCwes linas crossing the site. While
in use the minisus distance of a cra=s oer
deilling rig to tee FcWear line skall be:

C e 100100 faet (350 xr)
20 Zaet (345 Jov)
35 Zast (730 kv)

2.

J.
Sotranslit, wish the bBees CS cer>icik lewarzed, the
clcsast azsrcach ta a Fcwerlire shall ka:

1. 4 fest (30 kv)
2. 210 fas% (50 = 345% kv)
"3 18 faet (345 - 73Q xr)

C. busled electzic FcWar lines

‘d. busied usiliciqes have not tesn saarched anc
zarked., This muse Frecece any drilling
CIZ-plla, pazetl ularly in the former mill

o

azaa.,

|

K NeT  ELEVENT To THs svevsh
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ind
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L

Ll ™ @l iy / . ".1
The lccal gas usirtes, : : 2
\, .

/. Ta, isdizasag that gas pizelinas de ncT crcss tha ff

sita o

.

E. indlcatas thas S33 F.zelines ars grasens en ¢

tte siza, Thaels lecaticns ara maskad as |

f2llcwa! ;

C. WUST be consuliad besfovg erilling a% the sita,

Hazardeus matesials cn si<q zay includse:

x 4. racicactive nmatarials sz.'!\,l f'sc\.d chcentrahon g —

nonL  a+ —he UrTace
acids e o

EERRS—— b. .’

€. kasas

d, s3lvenvy
L ]
% Felrsleln prodices
X 2. raacsive matazials
Buxried fuel tanks:

k( 4. PRave rct kean raszcrtad to ke cn-sita, but
suld ke prasent. :

B, ars prasens ch the sits, Thg acsroxizasa
lccaticns of thcse thas axe kncwn £9 axis: ava
given cn the dcIcaranying map.

Cther potantial hazards includa: ,&gmed H}\c)h FY&()iQSN\'S
Y Bs O A Howsvre N ARE BIDIS
%jfi KEZSEAN How LN )
Ll BITS _weiTH 20 4 FT  oF covsr.  GRw N
PN ST ATIN C, RADAP Sleyley ({ao-?,ooHHz}

WItEL  ABT D3 ThMAT - EXPLESIVS S,

<

4 not elyent o “taas S‘Urw/k,

$-53
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inter-office memorandum
TO: Den Dlega Gonzales, Albuquergua Cps DATE: 10 Sune 193¢

FACM: J. A, Willlans, ccoscinncng

’ v i
.

SUMECT: gecpiysical Investigation at W. 0. Ng.:'..".-- :

'1os Alames Facility, © . - R T AL R
Albuguerque, Nev Maxies = Lo o0 PPl

. . ‘e .ot oo .
fatte e A LRIIT T 2 VI "N
‘ .

5t

A3 per yous Teaguiest, I a= forvarding a Field op-:'atioris Plan 'ts
conduct a subsurface Cecphysical Investigation within the hi

explosives (XX) d.‘.:Ecnl azea at the los Alazos Facility -
uQuerqgue, XNev Mexl
of the folleoving activitiaes:

L)
e M .. ""‘. sk L)
tev inmeliimen ‘et

et 4y’ J

Aro';-i... L -
R L T Y Pt

©  Conduct a Ground - Penetrating Radar “(GPR) -#uzve F ko -

docate and identify subsurfacs t-enches conta

Wwuciovn quantlitlies of high explosives materials, and to
delinsats trench dizensions and identify any individual

-

buried cbjects, -

»

o Conduct a: ¥a

i " Tnceemé.:'y‘ Suzvey uto np ia
e9, aasocla

ed with subsurface materials, . .

‘ .
B AT Qom-u. it Catimmnp by
. o . . . ¢
N e -, YR PR S
. . -
N P SR T S A SR N
. tae o e +

It 49 suspected that specific areas vithin the los Al

addressed.
It must ke unequivocally determined that:

o any radvialoqical contaninants present at any of the
sites beling investigated are within the safety lialts

for Personal exposure.

£

"
3= e

. C Iy
. ST et e e e
P e e el ® b @i g Mgy -"-' >t @ § apaey
RIS e et 1 S S T
»

‘o re S0 8000 b s b e e
e Wt @i, o e Tenaee o
B . -

etlc anoma-_

co. Thls Pleld Operation Plan is inclusive

azos Yaclli-
ty are underlaln by subsurface trenches containing, azong othar
vaste materials, high explosives (HE). It is t-e deslire of les
Alazos to ideatify these sz0nes and mpap them for follov-up site
activitiea. Due to the possible hazards and liabilities asscci-
ated with these sites, the following special conditlions nust ke

‘

AR L U R T R

-

T T e LT e v o s et B et e 4 e et e o o o 8
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o e e
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e i e




. the .Site Safety Cper

all, and Gecscliences has severs
For tha use of Lcs Alames in ascertalning tle '

LI

are as prov

Do~ Diego Genzale:
Albuguergue Office

3= 10 June 1934

the sita sucZace is deezed frae and clear e ‘wny
unexpioded crdinance vhich may re elther pressuse piccl
sansitive to physical activities at tie sita.

o

o - the Blgh explesive (ET) material undarlying the site is
« sensitive to (cannet be detonatsd by) toe levw

erergy high freguency (HF) vaves tzansalttad ints the
ground by the Ground Peratrating Racar.

x'ﬁnvn-discﬁiscd-thcsc conditions with yéu and with BLll Masen,
leh 415 detall in

ard these conditions axs planned to e dealt ¥
ations Procedurss (SOP)., This 8C? is belng

of the Albuguerque, NX offics, ard will

writtsn by Donna Wecdirng
cravwford and Martin O'Nell (Corzorats

be forw<arded to George
saZety Cfficers) for thel

*”

I have had ccnvcrsutionn'with (GSSI) the manulfactuTes el thnﬁc?a{i
a=d others kiovledgeasle in tle field of explcsives, and have

been given a "iizltad” assurance tiat the mansitivity of H.X. t2
the low lno:g'i', Xigh Ireqisncy Radar vaves is *pretakly very
#]iwtead” reassurance is really not reasgsuring at

resazvitions concerning the work

in ar X.E. area.
of thelr K.2. to radar vaves t:e fo lewe

otential luscnptihilitz
ing,eu:put gawcr specification for the 120 and 3000 MAG intensive

ded belov.,
100 V. T;iqqar Pulse - (Fiser T:ana:ittar)

20.4 Watts -7 applied Peax :
1.7 ¥ Watts  Average Applied Feak

5.1 Watts Radlated Feak | .
‘.43 M Watt Average Radiated Peak = Spread out cver
‘ the broad band spectrux el Freguenclas.,

Over all ¢ Watt output at ¢ 20% psax eificlency

zusu;ting in a faw FXw. |
41.7 Watts Applied Peak

7.5 X Watts Average Applied Peak

12.9 Watts Radlated Peak
1.88 X Watts Average Racdlated Peak

r raview ard appreval prior to arranging
2ield activitles. o : . e e




 Den Diego Gonzalaes

Albuguergus 0f2ice -3 10 Juna 1936

YAGVTTONTTT STRVIY

Magnetic measuraxenta aze csxaenly used £o 3ap regicnal gacleglic
siructure and tc explore for ainerals., They aras alse used to
locats plpes and survey stakes or to map archeclcegical altsa,
They axe commconly used t2 locats burled driz=s and tranctes.

A magnekcometer 1s a passive instruzent which measures the inten~ .

slty of the eartl's magnatic field. The prasencs of fa=—aus
Betals creates varlations in the local strenghh of that 2lel¢,
eraitiing thelr detection. A magneicaseter's resycnsas is proper-
gionu to tie miss of the ferrcus tacges. Typlcally, a single
drum can Dbe detacted at distancas up to 6 metars, while muszvn
piles of druns can Dde deatactad at distancas up tc 20 metsrs o~

ACTN.

The eflectivsness of a magnieiczatsr can be reduced e totally

inhlirited by nolse or intesZerence froz tize-variatie chargas in
ne. earth's fleld and spatial vaciaticns caused bv zagnetle
2inarals in te soll, or iron and steel dadris, fervous Plres,
fences, bulldings, and vehicles. Mary of thesa probless cas ke
avelded by care salection of instruments and fleld tachniques,

MPy

GPR i3 & non-dasiruciive methed of profiling the ea=-ilh ry z2eans ‘

©2 reflectad radar iszpulses. It utilizes a deumward-dirscted
thin 1ine pulsed zadar Beaza to trans=it an slectrczagnetic sigral
inte the earth. Subsurfacs interfaces, including trenchas, soll
discontinuities, duries materials, etc., reflec: tie signal bacx
t2 a recalver arnd printer vhezs raturn pulses ars analyzed and
recorded. The rvesult 1s an accurate, continuous, linear plot of
subsurface features.

At present, GPRA is utilized by WISTON for soil and Led-cek
surveys, stallov undarground mappling, location of buried objects
such as waste trenches and drums, and for marping ¢round-watar
seepage flu:u ard pipe leaXks, GPR records syaczial cata rapidly
and provides excallent detail. :

The subsurface trench locations a® los Alazes are e:pected to ba
dividing 1lines Ddelveen tvo subsurfaca matarials with d{fZerent

BEGEEEER W2 ek Ll Bt i wety A Jeg Bl SEL W TP Fan SO0

TITITT S T e e s ey e S e e

I e e e w2 e
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Den Diago Genzalaes . |
~EULergie C22ica ' ~d= 10 June 1986

-

snductlivities, and such sthsurfaca {nterfacss veuld ke datacted

oen the kasls 02 diffarancas betvesn natural and tranch zones and
‘the difZarent dlialectric constants of the WO xedla. In the case
of trencled areas, mcst ¢f these chances are indicatasd on the
printout by attanuatad slgmal returss, indlcating the lataril ane
vertica) changes In conductivity Detweern scils asd the sulsurlacs

trenchas. ,

As you had indicatad i3 yeur talephcne conversation, tvo subsus-
face trenches 20 faet wida X 40 Zeet long x 20 feet deep are

Joewn - £ exist scaevhers withina o a 4-acTs atea. In additicn,

nulersus szaller tranches ase suspected to ex’ist vithin the save

area. - To identifly the subsuzface tranches, ve have 3ade an
estizats that mcst of the tranches ars no less than t/anty faat
in ‘s=ailest lateral dizension.  Wieh tMis assu=ption, the grid
spacing which we rscizzmend for the survey veuld he 20 feet in
~each diractic: The sisvey would ke corndickad by treanching each
anczalcus arsa dstactad by .the magnetczater in g3l fashlon at 3¢
~Zzet intarvals with the transzitier/recalves antannae.
The product of the GPA-suzvey wveuld be a serles o2 real tize
Taphlc profiles exhiditing bot: lateral and versical varlatlers
= t3e subsurlace xedla,  Trenches detacted during the grid
suxrvey vould be surveyed I1n & "randca walk" patearn to entance
tle delinltlen ¢2 tranch eundaries. Prior ¢o suTveving the
instzuzant will ke depth calidrated ts a thecratical dlelectsle
value of the site s;ecific zaterlals or t2 a raflecicr of a kucwn
dezth, 12 present, such ds a tusied utilitles condult or stors

draln., Data will ke presented in a graphic o2 each arsa sur-
veryed, shcwing ths grid susver accomplished, the locaticrs of
Tenches datected, and the lccations of
datacted in the s :surfaca.

any
oy "haxd" contacts
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AREA F

[, GENERAL INFORMATION

Area F is located on Two.Mile Mesa Road 2.1 km (1.3 miles) east of the incersection of Two.Mile Mesa
Road and West Road (see Fig, £ 1), [t is north of Two.Mile Mesa Road within LASL coordinates N33 =)
and N.50=C0. and E.12+30 and E.7+30. The boundartes of Aren F are act steetly detined. These are twn
burial sites, The small one, closest o the roud, has coordinates (beginning with the norcheast corner and
maving in & clockwise direction) of N.Jl~68, E.9+34; N.J3L+28 E.9+45; N.J1=30, E.9«50; and
N.31+32, E.9=10, The larger site, 0 the east and north of the smaller one, has coordirates of N.32 -1,
Ell=94 N.32+37, Eill«98: N.J2+31, E.10~26; and N.32+36, E.10=~23, Location by township ind
ran;us described as niesr the center of sec, 20, T. 19 N.. R. 6 E. The approximate acreage for Acea F is
.18,

[I. GEOLOGY AND HYDROLOGY

Two.¥llle Mesa is formed by tributaries of the northern branch of Pajarito Canvon. Azes F is centersd
between the tributary canyons. [tis at a distance of approximately 437 m (1300 {t) (rom either tanyon and
lies about 24 m (80 ft) above the canyon floors, Soil cover for the smailer site is approximately 0.6 t00.9 m
(2 to J 2! thick. Foe he larger ares {t is approsimately 0.3 t0 0.6 m (1 to 2 1t) thick.™ The surface of the
smaliler site {s level while the suriace of the larger it slopes gently north, Excavations at both sites are in
the Tsningt Slember of the Bandelier Tust. A 1963 USGS report® notes thac chere is lictle indication of
erosion aver the smaller sice: however, sheec erosion is evident near the larger site and a small wash has
been cut at the west end of the site, “Blocay tuff with no apparent jeint pactern and a northward slope of
less than 3 percent crops out betiween the fenced crea (lxrztr site) and the south fork of Tua. Miie Convon
a few hundnd [eet north. ™

I PIT DESCMP‘I’IONS
A, Backpround

May 18, 1948, the Dirsctor of LASL wrote a memo to division and group leaders concerning a disposal
pit at TDesite (see Fig. F.2), TD-site on the memo is crossed out, and Two.Mile Mesa is penciled in,
Another panciled note says the plc was completed May 7, 1948,

B. Type of Wasts. -

No reliable {nformation on the waste materials has been found to date. [n 1952, J, Bolton, Assistant
Director (or Enginesring, reported "Dump F coniaing some olpha contaminaeion but iy essentially used
for disposal of tasic compounds, "*® The USCS reported in 1963% that there were beta.gamms emitiers
buried in Ares F. [n January 1973, D. Mever of H.| stazed™ that the burial pits contain a very amall
burial of equipment contaminated by *Sr and “'Cs, In March 1974, R Reider of H.J said his sources ot
information indicats that the sites contain no rldioncnvcly contaminated material but that the smaller
site does contain HE contaminated mnuml and that the larger site may-contain HE contaminated

material,

—
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C. Mode of Disposal

On Engineering Drawing ENG.R.4462, Area F is shown as two distinct sites, The smaller site is'con.
sidered to have several pits within It, [t approximates a square of 13,4 m (4 (t), The larger site is rec.
tangular, approximately 10.7 m (35 {t} by 52.4 m (172 f¢). After visiting Area F, the larger site appears to
be 9.0 tn (30 {t) by 118.3 m (385 (1)

[V. STUDIES AND MONITORING

None known, Area F was described in the 1963 USGCS report “Ceologic and Hydrologic Environment of
Radioactive Waste Disposal Sites at Los Alamos, New Mexico, ™
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A

) APPENDIX B Data

B-1 Site Survey Data
Site Survey data is depicted as Figqure 1,
attached to this report.

B-~2 Magnetonmetry Data
B-3 Ground Penetrating Radar Data
The Magnaetometry Ground Penetrating Radar data
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O Batlelle

Paciflic Northwest Laborstornies

- P.O. Bor 999
: Richland, Washington L § 4, 99382

Telephone 15091 3753808
Telex 15.2874

-Jan&ary 14, 1987

Mr. Robert Voche
-Environmental 5urv¢111ance
-HSE-8, MS X490

Los Alamos National Laboratory
Los Alamos NM 87545

L

Dear Hr; Vochc;

The enclosed document 1s a copy of a letter in which I comment on a draft
report submitted by Roy'F. Weston, Incorporated. Naomi.asked that I send a
copy to you bncause of her planned absence over the next few months,

Sinc rely.

Gerald A. Sandness, Ph.D.
Senior Research Scifentist
Electro-Optic Systems Section,
GAS:k1k ' L.

Enclosure




3 Battelle

Pacific Notthw st Lahoetorey
PO Gnveys
Rickland, Wyphurgean 84 <9430

Teicarnae t0% 37523808

Teisy 134,478

January 13, 1987

Naomi Beckar

Environmental Surveillance
HSE-8, MS K490

Los Alamos National Laboratory
Los Alamos NM 87545

Dear Naomf:

As you requested, [ have reviewed a draft report submitted by Roy F. Weston,
Incorporated.* This report describes ground-penetrating radar (GPR) ard mag-
netic surveys performed at the Site F'waste“d?sposal area at the Los Alamos
Nationa) Laboratory. These surveys were intended to detect and map waste
bur{al trenches and other related subsurface features or objects which are
believed to be located within the surveyed area, The draft repert )isted the
geophysical survey instruments used in the surveys, briefly described the
procedures used for data collection and analysis, and summarized the results

of Weston's interpretation of the data as of mid-July, 1986. The draft report
discussed the GPR survey but did not include copies of the GPR data. Con-
sequantly, my assessment of the GPR survey is based mainly on our brief examina-
tion of the original paper-chart data records during my visit to LANL last fall,

Some of the comments presented in the following paragraphs ccnsist of questions
that occurred to me as I read the draft report. Others relate to what seem to
be possible problems with the survey procadures or with Weston's interpretation
of the data.. Because I have not had an oppcrtunity to study the final version
of this report, I don't know whether any of these points are addressed thers:
however, 1t is my understanding that the final version does not differ greatly
from the draft.

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

® Oraft letter report from J. A. Williams to Don Diego Gonzalez: Results
of the Geophysicai Investigation Conducted at Los Alamos Labs Faciiity, Los
Alamos, New Mexico
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Naomi Becker
January 13, 1987
Page 2 - -

3)

5)

o

“labeling the profiles.

‘locating raelatfvely large deposits of waste materials. On the other hand,
~ the line spacing was toc large to permit relfable detection of moderate-~

sized {ndividual objects. (The detection of individual objects was listed
as an objective in the draft report.) It {s not clear that a line spacing
of less than 5 ft would be feasible at this site due to the presence of
numerous trees. _ '

" Measurements of the maﬁncttc field (vertical component) were made at 25-ft

{ntervals in both the N-S and E-W directions. I believe that this data
spacin?.is.too large to be consistent with the objectives of this study.

It would be more appropriate for a reconnaissance survey of a large site
where large waste deposits are assumed to be present, In this case, {t
did not provide enough data to reifably detect {rndividual objects or to
adequately define the relatively small waste deposits that one would expec:
to find at this site. A 5-ft data spacing would have been more effective,
particularly in adding needed detail to what turned out to be a rather
generalized pattern of magnetic anomalies (see the attached mip).

The effective (usable) depth penetration achieved by the radar unit at this
site appears to be no more than two feet. Strong absorption of the radar
signal was apparently caused by a high value of ground conductivity. This
resylt was unfortunate given the low resolution and apparent complexi{ty

of the magnetic data. radar data at this site would be very helpful
in defining trench or pit boundaries., Weston was perhaps a bit over-
enthusiastic in describing the radar profiles as exhibiting good resolution
and clearty defining subsurface features.

As you know, our examination of the radar profiles at your facilfty last
fall resulted in the identification of an &pparent problem with some of the
radar data. Specifically, the reflection patterns cbtained in orthogonal
traverses of a given piece of ground were markedly different at locations
in and around the larger of the two fenced areas. The differences seemed
to be much greater than those which could be attributed to, say, the
presence of 1inear reflectors with-a consequent polarization-dependent
reflectivity. It looked 11ke there might have been a problem with mis-

Thi'instrulnﬂt used to perform the magnetic survey was a vertical-f{eld
flux gate magnetometer. The use of this type of magnetometer requires that
care be taken in the orfentation of the instrument fn order to avoid

. erroneous readings. One assumes that care was taken, but no mention was

made of the uncertainties associated with the data due to this factor.

The contour interval on the magnetic contour map was 100 gammas in the -100
to +100 gamma range and 500 gamsas elsewhere. A smaller contour interval
in, say, the -200 to +200 gamma range, might help to define the locations
of some relatively small magnetic sources. On the other hand, the wide data
spacing and uncertainty in the magnitude of the measurement grrors lead

" one to question the significance of apparent low-amplitude anomalies.




Naomi Becker
January 13, 1987
Page 3 ”“

7)

8)

Five minor (nit-picking?) comments:

{) The use of the term “diamagnetic* is {nappropriate when referring %o
negative magnetic anomalies. The term applies to materials which
exhibit negative vaiues of magnetic susceptibility, but not to a
negative ma?netic anomaly, The latter is a natural part of the
dipolar field produced by a permanently magnetized object or by the
magnetic polarization induced in a paramagnetic or diamagnetic object
by an external {or ambient) magnetic field such as that of the earth,
Except at the earth's magnetic poles, an induced magnetic dipole
fleld will be tiited and will thus tend to exhibit a measurable
negative component.

11) The zero magnetic contour level does not necessarily define arsas of
undisturbed ground (no buried materials) as stated on page 5 of the
draft report. A zero contour level can occur as a result of the
dipalar nature of a magnetic anomaly and as a result of the super-
position of pasitive and negative components of multiple anomalies,

{11) I assume that the "sinkhole" referred to in the report is a result
of excavation or the collapse of buried materfals rather than a
sinkhole tn the geological sense.

iv) The 1i{near magnetic anomaiies referred to on page 7 do not exist on
what [ assume |s the latest version of the magnetic contour map,
(The raw data do not indicate the presence of such anomalies either,)

v) Three of the (measured?) magnetic anomalies listed on page 7 are not
shown on the contour map.

The magnetic contour map contains large areas where no data are shown,
Were these areas inaccessible or otherwise dtfficuit to survey?

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

10)

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

The fences enclosing the two areas presumed to ba known waste disposal areas
saemed to cause serious difficuities in both the radar and magnetic surveys,
[n the radar survey, the fences caused traverse lines to be truncated and
repositioned, may have led to confusion {n the labeling of certain traverse
lines, and may have produced spurious reflections which could mask the
dasired signals., In the magnetic survey, the fances again caused problems
with the traverse 1ines, but more importantly, produced large magnetic
anomalies which may mask weaker anomalies associated with buried materials.
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Naomi Becker
January 13, 1987
Page 4 -

Concluding comments and recommendations:

This study has provided useful fnfcrmatien relating to the possible locaticns
of buried materfals, some or all of which may be hazardous waste materials.

On the other hand, I belfeve that it should be regarded as only a reconnaissanc:
study because of the low-resolution character of the data and the consequent
uncertainties in the identification of waste materials and the locations of
those materials. Weston's recommendations for subsequent geophysical work at
this site (page 10) are reasonable, but should prcbably be extended as follows:

1) The magnetic survey should be repeated with a much smaller data
spacing. You now have a fast total-field ma?net0|!tcr and a data
recorder capable of rapidly collecting closely spaced magnetic data,
This combination of instruments would grestly enhance the {nter.
pretab{1ity of the data and would eliminate uncertainties due to

sensor orientation.

{1) An improved radar survey should be attempted. Better data 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 digita) data recording and processing techniques
to enhance the quality of the data.

111) Weston's results clearly indfcate that the boundaries of the survey
area should be extended. The extension should be sufficient to
unambiguously enclose the area of possible waste deposition.

iv) The use of a ground conductivity metar such as the Geonics EM31 should
be considered. This type of instrument may help to locate trench
or pit boundariss,

v) The temporary removal of the fences at this site would substantially
facilitate further geophysical measurements and would probably
?1qn1;1§antly improve the quality and {nterpretability of the col-

ect ata.

I hope that;thfs review will be useful to you. Please fee) free to ca)) me {f
you would 1ike to discuss this matter in grester detatl,

Sincerely

. sandness, Ph.D.

Senfor Research Scfentist
Electro-Optic Systems Section

GAS:kl1k
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Los Alarmos

Los Alamos National Labofator

SPECIAL WORK PERMIT FOR
POTENTIALLY HAZARDOUS ACTIVITIES

Los Alamos,New Mexico 8754
Reguested By .,
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SPECIAL CONTROLS

Safety Messures, Frecautions, Personai Frotective Rquipment, Frocedures, 2e,

APPROVED BY

DErvIar Urgsnizstion “Date
Builging Mansger Grpmmmg Date
Cthers Drgenisstion Date

Crgsnizstion Dete
QOrganizetion Onre

HS Form Number 1.38 (8/84)
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PREPARATION, REVIEW, AND APPROVAL INSTRUCTIONS

1. The assigned operational supervisor of the proposed work shall compiste this form.

2. The procedures for the review and approval of SWPs, given in Acministrative Requirement
1.3, are as follows. -
e The usignod'c_\pcrational supervisor shall obtain approval of the proposed SWP froma
~ higher leve! of authority before initisting the work.

* The assigned opnralibnll suponiior also shall obtain spproval from the buliding manager
who reviews and approves SWPs for activities in or within 35 fest of the building,

o The auignid opirltbonai lupcrvélor'shlll dotermine (In concurrence with higher level of
authority) whether HSE Division approvals are required.

e When HSE Division approvals are required, the assigned oponﬁonal supervisor shall
. submitihis form to the appropriate HSE Division groups for review and approval.

3. Once all required approvels have been obisined, this permit shall be posted at the work site
and shal be valid only for the dates indicated,
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Los Alamos
Los Aamos et bt memorandum

Los Alsmos, New Mexico 8754
1o Roger Ferenbaugh, HSE-8, MS K480 Mt May 23, 1986
Marjorie Martaz, HSE-8, MS K490
mow:  Naomi M. Backer, HSE-8 \r¢« Wi STOPTRLIMMOME  K490/7-0818

srweot. HSES~86~594
PRELIMINARY FY86 WORK PLAN FOR LOS ALAMOS CEARP ~ GEOPHYSICS

.

Per your request in memo HSE8-86-527, the following summarizes
a 'work plan for geophysics for the remainder of FY86.

Purpose! To provide nonevasive techniques at former
wasts disposal areas to locate burial pits
and grounds and buried objects.

specific Objectives: To provide reconnaissance
geophysical surveys in areas of known

or suspect former waste burial for
o location purposes.
Antinibﬁf:ﬁﬂﬂ;lﬂadl: Reconnaissance magnetic surveys will
be performed.

Site Priorities: Area F at TA-6 is scheduled for A4ll
site stabilization activities this
- . .. . .fiscal year. A magnetic survey on
- this site is desirable before any
g teew o 4sangAll Lo wnom s vafptirbance. or addition of aaterial.
et e Area T at TA=-33, which is also listed
' - on the high priority list, will also
be investigated. - :

| .. I.t-o I | ‘I
Area P " orid survey by Zla Speacial late May
- work permit (SWP)
" data collection, inter- June, July,
. pretation,progran develop- early August
ment, documentation.
"Area E Grid Survey by Zia, SWP early August
data collection, interpret- Auy., Sept.
tation, docurmentation. Possibly sone

FY87
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R. Fersnbaugh -2~ May 21, 1986
HSXB8-86~534 ;

Hi’l g'u'gi'y' i'“crligs q! L!ig* ’!ﬂ d

outside Consultant - Gerald Sandness from PNL

Tachnician support - One Tech approximately 1/4 time
A Data Analyst intermittently if the

data logger isn't rcady - sae
contingencies.

.. #

Surveying at Area k 5
Gerald Sandness 10 dlyl ¢ $500/day o .5
- Computing Semnentpe s
Travel 2

program is based on the assumptions that: 1) the
control unit for the HSE~-$ magnetometer will be ready for use
on June 2, 1986 and 2) the data logger for the HSE-8 magnet-
ometer will be ready for use on June 2, 1986. If there is no
magnetometer, I will try to borrow one from ESS-) to use in the
interim. If thexe is no data logyer, then all data will need
to be hand recorded. In either event, the use of a data ana-
lyst will be rczuirod to enter all data into the CCr computer
systam. This will probably increase the time allotted for data

gallqcﬁion.
NMB:tp

"CYT R, Vocke, HSE-B, MS 'X4$0
" A. Stoker, HSE-8, NS X490
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UPPIGIAL LADURAIURY VISITOR KEQUEST »
(For Seeutity Aoss)

“" :n-: /J_‘_U@U:‘; CS Oateli) of propesmg vint
. Los Alamos National Labcratory . 6-12-86 !
o VISITOR ASSISTANCE cnom x P e orRR ;'
PART |
A, Full nemels) of visitorlsl Organitarion Citizenship
William C, Mason Roy F. Weston U.S. 517-38-5488
8, Leations (9 be vicited _j}
Sttiom o TA v Builging(s Room sl |
¥ 50 TA-8 TA-82M Conference Room !
Xl M w W
PR

Escorm l/smd beiow snd members of the Premwetive Force are the snly pessie s ren1dd te wecert visiter(s) ired in A sbove, Excorts muit be fuily sware or‘
C e responnbilities nﬂmrmln any manner 19 classifind infermnetion, decuments, mitsnal, or diversion of unciseutied SNM,

Neormw of sesrt ) . Group : Nams of ssoores
Lynn Qcholl-h:i:z .| HSE-B

Group

o, 'rg‘:tl:nnd a briefing on explosive safety harards in the field

indicats {x) typeis) of secunty interses in the building(s) to be virited
O Uncissitisd SNM

———
TN SUNI S

L O clamitied Documents - ' O Clasitiod Meteriel
if visit (nvolves scoess to arves under the jurissietien of others, we they swere and sonour! O34 spneture (it CCF sccom 18 Nesg N}
P Ove ONe Frank Jackson M=DO :
Typed orgejnted eti Siving spgrevel
v

1 cortify that the et ja rosuives for offieisl purpusss, is necessery te mm-f(.mmmawmf e visit wail be sccomplished

| ’-”'T " ol W orired savem
Signature of ottiuial of . Grous : Date
i-_' A ASE-8 &/72/85

PART I { cortify that e visit mW without sssem 19 classified or sther unau revited infermotion,
D
o, / (Z /&

ony Rlochae 4
’ 5T .2728

Form Ne, 884 (3/12)

FORWARD ALL COPIES OF COMPLETED FOAM 0 THE LABORATORY'S OS OFFICE, DISTRIBUTION WILL BE MADE BY THE ];
|

SECURITY OFFICE AFTER APPROVAL.

COPY |- REQUESTING OREICIAL
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