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Conversion Factors,
Non-SI to SI Units of

Measurement

Non-Sl units of measurem_m used in this rspota can be converted to $I
unit_ as follows:

M ulEply By TO Obt=ln

I_=l= 4_6 673 square met_r_

fc_t _ m_tl_ru

g_ 1.0 nB_ote_a

mlle_ _.$. ct_tuts) 1X_9347 ki_meter=

miles pet hour 1.609347 k_metem pet hour

mill]robe pet loot 3_ milLi_i_o per meter

mllltmho per loot _ _ mlll_ 0m0n _r m0tel
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1 Introduction

Background

The Defease Depot Memphis, Termess¢_ (DDMT) is located on 642 acres

approximately five miles er_t of the Missi_ippi River mad one mlie north of

Memphis fotematibnal Airport in Shelby County. M¢mphi_, Tema_ssee (Fig-
ure 1). DDMT was established in 1942 as a major fiald ir_talizdon of the

Defense Logistics Agency (DLA). The initial mission and functions of DDMT

were to supply, provide stock control, storage and maintenance services for

the Army Engineer, Chemical, and Qu;L,termaster Corps. The Depot also per-

formed supply mizsinus for foe Signal and Ordnance Corps. During World

War II the Depot served as an interra_nt ¢¢n_.er for 800 prlson¢rs of war. In
1963 the fostalintioa was chosen by the Defense Supply Agency (DSA), cur

rently ib¢ DLA, to be a principal distribution center for a complete range of

DSA commodities. In January, 1964 the U.S. Army raleoxed the inslaltadon

m DSA and the i_talladoa became the Defonso Depot Memphis. Pre_endy,
DDMT warehous¢_ and distributes sapplics common to all LI.S. military ser-

vic¢_ and some civil agencies. The ibventoo" includes food. alothibg, electron-

ic equipment, petroleum product_, co_Lstruction materlals, industrial chemicals,

and industrial, mediza], and general sappli¢_. Due to the nature of its mission

and the large supply volumes handled, some items were spilled, leaked, or

dlsposed within installation boundaries during the past forty-eight years.

DDMT consis_ of Iwo sections, the main facility _d Duma Field. a stor-

age area about 70 acres in size (Figure 2). Much of the waste disposal activi-
ties at DI)MT were conducted at Dunn Field. Figure 3 and Table 1 show the

locations of known disposal sites in Dunn Field and list the types of material

buried. (In Figure 3 the disposal sites in the northwest region of Duan Field
are numbered based on a DDMT Post Engineer map (Office of the Post Engi-

neer 1984). There is a discrepancy between this figure and Figure I-2 of the

Feasibility Study Final Report (U .S. Army Engineer Division, a untsvill¢

1990). Figure 1-2 does not show burial treach l0 but has burial trench 30

located in the same vicinity Also, Figure 1-2 has burial pi n 6 and 8 inter

chaaged.)

The Remedial Investigation/Feasibility Study (U.S. Array Engineer Divi-
sion, Huntsville 1990) that was performed at DDMT determined tim= the

upper aquifer underlying the thstaliztibn has been adversely affected by past

1
Cl_pt_r 1 IrtlloduEtlt_rl
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Table 1

Hazardous Material Use, Storage, and Disposal Sites at Dunn F_eld
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Table 1 (Concluded}
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disposal pr act [ce_ al the [nstaJ Latin n, and that a contaminated plum¢ of ground-

water e_tends bsyond the western boundary of DDMT. The U.S+ Army Engi

neer Division, Huntsville requited the U.S, Amy Engineer Waterways
EXperiment $taIton (WES) to conduct g_phyalcal invm+dgadons to help identi-
fy and delinsat¢ the contaminant sources a[ DDMT,

Objectives

At the request of U.S. Army Engin_ Division. Huntsville, personnel of

th_ U.S. Army Engineer Watetway_ Experimenl Station conductep a g_aphys-
Fcal inv=stigation of the western portion of Dunn Field durthg the period 12

and 16 July 1993. The water table underlying Dunn Field h_ an average

depth of abou_ 60 it. Based on the evaluation of a_cisliag sol] conditions (silty,

sandy clay m[xtur_ with fi[I material), it was determined tha_ an al_ctroraag-
o_i¢ and magl_tic survey were b_s_ suited to the objgctlve_s. Six areas were

_nve_tigated to de_rmth¢ th_ location of buried trench., pit.s, drams and

other sot_r_ that may be contributing to th_ cootamthation of the upper
aq_ithr.

4
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2 Geophysical Test Principles
and Field Procedures

Geophysical Test Principles

Ethcti'omag Retie ggl'veys

The electromagnetic (EM) method is used to measure terrain conductivity.
The conductivity of a material is dependent on the degree of water saturation.
the type of ions in solution, porosity, the chemical comthuents of the soil,
and the physical nature of the soil. Due to these factors, conductivity v_lu¢_
can rallg¢ over several orders of rnagogud¢.

The EM system consists of a transmitter and receiver coil sedRrated by a
fixed distance. An alternatthg current, generally in the kiloher_ range, is
passed through the transmitter coil. thus generating a prim_ time va_thg
magnetic field. This primary fie]d induces eddy currents in the subsurface
¢onductiv_ illatcala]s. _e _IyB_I$ are the 50tlrCe Of a S_coodar_' magnetic

fidd which is deleted by the receiver coil along with the primary field.
Under a fairly wide range of conthtiom, the measured component that is
ninety degrees out of phase (quadrature component) with the primary field is
linearly related m the terrain conductivg_ (Keller and Ffisehnccth 1982,
Dobrin 1976, Talford el al. 1973). Conductivity is taboured in units of milli-

mho per meter (mmho/m) or. in the SI system, milliSiemen per meter
(r_Im).

There are t_ components of the induced magnetic field m=3sured by the
EM equipment.The firstisthe quadraturephase component, somsfim_

referred to as the outer phase or imaginary component, which giv_ the

g_ouod conductivity measurement. Disturbances in the subsurface due to sod
removal and fi]iactivitiesor buriedobjectsmay produce ¢onducfivityreadings

differentfrom thatof thebackground values,thusindicatingposalb[edisposal

sit_.The second component isthe thph_scor realcomponent, which isthe

ratioof the inducedsecondarymagneticfieldtothe primarymagneticfield.

The inpb_e component is primarily used for calibration purposes, however, it
issignificantlymore sensitivetolargemetallicobjectsand thereforevery use-

fulwhen looking for buried metal containers (GEonies Limited 1984). The

in-phase component is measured relative to an arbitrarily set Level and

5
Chn,otol 2 Ga_pnySi_III l"_st Princinlns and Fiel0 Ptocedutes
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a_igned uai_ of parts per thousand _PO. fiolh the measured quadrature and

inph_._e components ¢3n have positive or neg_ine values depending on file

phase relationship with the primary field.

A Geoni_ EM-31 terrain COnduCtiVity reeler was used for this investiga-
tion. The EM-31 has a transmiRea'-roc¢iver coil separation of 12 fi and an

effedtine depth of investigation of apgroxiruataly 20 fi (Geonies Limited
1984). The EM-31 meter reading is a weighted average of the earth's con-

ductivity as a filnction of depth. A thorough inve_tigatinn to a depth of 12 11 is
usually possible, but below that depth the effect of conductive anomalies

becomes more difficult to distinguish, When the EM-31 is carried at a height

of approximately 3 fi, it is most sensitive to features at a depth of about I ft.
Half of the instrament's readings rebait from features shallower than about

9 IL and the remaining half from below that depth (Bevan 1983). Carrying the

insmJment about 3 tt above the ground surface reduces the meter reading by
i2 percent, however, the instrument has been c_Jibrated to reAal(:on-ectly

when carried at this height (Ge_nics Limited 1984). For this survey, the
EM-31 was carried at hip level, which is approximately 3 fi. The instrament

can be operated in both a horizontal and venice] dipole orientation (Figure 4),

each having different depths of investigation, The imtram_t is normslly oper-

ated with the dipoles verfical]y otisnted (coils oriented horizontally and
co-planar) which giver the maximum depth of penetration.

Magnetic surveys

A magnetic survey measur_ changes in the earth's magnetic field due to
varialions ill the magnetic mineral content Of ne&r surface rocks and soils or

iron objects, These anomalies are generally local in cxlent. Magnetic anoma-
lles are due in part m induction by the magncuzing field and to remanent

magnetiza+Jon (Par_nis 1986). Remmaent magnetization is permanent magneti-

zation and depends on the thermal and magnetic history of the body; it is
independent of the field in which it is measured (Breiner 1973). ln¢Iuced
magnetiTation iS temporaB' magnetization that disappears if the material is

removed f/_m the inducing field, Generally, the induced magnetization is

paralinl with and proporfioaal to the inducing field (Barrows and Rocchio
199fi).

An EDA OMNI IV proton pre£e.qsion magnetometer was used m collect

the magnetic survey data. This magnetometer is equipped with two sensors

separated by 0.5 meters. Each sensor contains a hydmgnn-tish fluid _ a
source for the protons. The proton pfeec_sinn magnetometer is b_._ed on Ihe

principle that protoas will pr ece,ss free]y in the peesenee of the earth's magnet-

ie field. The hydrogen-rich fluid is subjected to an external magnetic field
applied in a direction approximately perpendicalar to the earth's field, The
proton's moment wi]i align in the direction of the r_/ultant field between that

of the external magnetic field and earth magnetic field. When the external

field is removed, the magnetic moment of the proton will precexs about the

earth's field until it returns to isg original aligament with the earth's magnetic

field. The proton precesses at a anguinr frequency which is proportional to the
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magnetic field. Therefore, by measuring the frequency at which the proto_
precis the s_rcngth of the local magnLdc field can he de.lerminad.

The OMNI IV magnetometer is capable of measuring both the magnetic
total field and the magnetic gradient. The gradient is obtained by simulta-

no_ualy measuring the total field tLalng both sensors and dividing the differ-

ence of the two values by the SelLgOraeparation distance. Th_ value of the

magnetic gradient can be positive or negative depending on whether the total

field measured by the upper sensor is greater or less than the total field mea-

sured by the low_ Se_or. The gredicnt measurealent h_ the edv_tage of
being i_ensitive to magnetic storm effects and diurnal variatiord. It also

iner_es the r_olutlon of local magnetic &nomalJe_ by filter thg out the

regional magnetic gradient (Brelner 1973).

Any material having a magnetic comgnnem will conteihute to the told

magnetic field mcasurnd by the mngnetometer. If an object is present such th_
iLs magnetization is great enough to perturb the ambient magnetic field, then it

will appear as an anomaly on the magnetic data plot. The size, depth of

boriel, magnetic susceptibgity, and rein;meat magaedzatlon of the object affect

the ability of the magnetometer In detect the object. For a given susceptibility
and remanent magn_izatiea, as the size of the object decreases and depth of

burial increases, the level of detection will decrease. The disposal trenehes
and pits located in Duma Field are relatively shalthw, therefore zny magnetic
material present al the_e Site_ should he de_ectahle

Field Methods

Prior to surveying an area a grid was established by stretching fiberglass

tape_ over the ground and plaalng PVC pin flags at 20 fi intervals. Magnetic

and EM-31 readings were taken at 10 Pt intervals along the grid, Both magnet-
ic total field _lld magnetic gradient measutemen_ were collected and slornd in

the internal memory of the magnetometer. At thn end of the survey the data

were dumped to a field computer for later plotting. The EM-gl data were ¢ol-
leetnd in both the quadrature (oanductiogy) and thphase mode_. A data logger

conneetld to the EM-31 was used to store the data during the survey and at

the cotlalusion of the survey the dat_ were tr aqsfea_ed to a field computer.

7
Ctmplmr 2 GDD[ateC'_i©al TiI;I Peinclpl_ and R_ld procedurlls
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3 Geophysical Results and
Interpretation

The Iocation of Sits 1_ is shown in Figure 5. The data for Sit_ I, 2, 4,

2. and g are pr_ente_ _._ contour plots. Site 3 conal$ Ls of just three survey
Ithe_ so the data are pre_ented as profile lines. Anomalies are identified

are_ that differ significantly in vaJu¢ from the average or background value
OE1contollr pin Ls. anomalies are thdica(ad by a concentr atthn of con(our lines

and, on color plots, by the 'hot' (violets) and 'cold' (blues) colors The viol_I
colors indicate high anomalous values wh ¢rca.s the bl_ thdicate low anoma-

lous values. Since two survey methods (aleccromaguedc am/ magnetic) that

m_ur¢ dlfferenl properties w_'¢ used in this inve_ligntion, it is possible that
one method may detect an anomaly al on_ poth( where the other method doe.g

not. For exgmp]_, hross and aluminum are not magnetlc but may give a con-
ductlvity or iephase r_por_e. When scarchthg for a burial Leench or buried

objccl in an area tha( ha_ previously been disturbed, it may he dif_cnlt to

distinguish such a feature from the background readings, For example, al
Duan Field whec¢ bauxg¢ on= was previously stockpiled and later removed, a

me.asurement taken over a burial pit may be similar to a reading over an area
containing residual bauxite ore. Thus, anomaly detect thn is not only dependent

on the tygn and size of material buried and the depth of burial, hut also on th_
contrast between the soil argl buried material.

Maps showing the cultural and surface feature.s of each site were drawn

and compared to the corre_gnnding contour plots _o identif_ anomalies due [o

known features. The contour plots were also compared to maps showing the
location of known burial pits and grenchasto confirm their location.

To summarize the anomali_, hlhl_ wet ¢ praparch listing the anomaly

thcatior_, iIL¶trument m¢_urement component dgteciing the anomaly, _d ann =
rnaly description.

Site 1

Site I is located in the noi_hwest corner of Dunn Fi¢]ci (Figure 5). II is

bouodad on the south by TVA powcrlines, on the west and north by boundary
fence, a_ on the east by railroad tracks. The area under and surrounthng the

ChagttoI 3 GG=_phy_i¢_l R_lcOJl$ Ond In(©rDt==l_tinrt
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powerlines could not be surveyed because the field emitted by the powerlin_
would interfere with the magnetometer and EM-31 measurements. The site

measures 320 ft wide and ranges from 600 fi to 860 ff long. Site I is divided
into two sections; Section ] extends from 6ON to 36ON, and Section 2 from
36ON m g6ON. Both s eC."LiOm_ are known m contain several burial ffensh_ and

pg._. Magnetic and EM-gl measurements were collected at 10 E thleT_alS. The

magnede total field and gradient data, and EM-31 guadch_re (_nguctivity)

and inpha_e data are presented as contour plots in Pigur_ d-g, r_p_tively.

For ease of iatea'pretafion, Section 1 and Secdon 2 data sets have been plotled
scgutataly.

Section 1

The site locatlon map showing the surface and cul_Jral fP.atur¢_ for Section

1 is given in Figure ffi. The magnetic and EM-31 data for this section are
plotted in Figures 11-14. The magnetic total field data indicate several anoma-

thus areas which are outlined by a h_vy solid line (Figure I 1), Three of the
anomalies correspond to the locations of Monitor Wells ('MW) 12 and 35
(65N, filE), MW 5 (250N.1OE), and MW 13 (65N, 31OE). Two small andre.

alie_ are indicated at (130N, filE) and (SN, 90E). A moderately high linear
anomaly is hounded by (6ON. gsE), (210N. 30E), (g00N, 60E), and (300N.

90E). Disposal site_ (DS) 13-17 and 33 (Figure 3) are located within this ano-

malous area (145N-250N). Another moderately high linear anomaly extends
from (30 36ON, 120-130E). There is no known disposal site in this area. A

strong linear anomaly extends from (0-300N. 220-25013) and shows five isolat-

ed anomalies within it. Tths linear anomaly corresponds to the location of DS
18 (Figure 3), The weak high at (O-300N. 190E) may mark the edge of DS 18

since the site is stated to be 45 E wide (Office of the Post Engineer 1984). A

magnetic high-low is located at (90-36ON. 270 320E) and corresponds to Area
C on DDMT Post Engineer drawings (Office of the Post Engineer 1984) or

DS 29 (southern one) in Figure 3.

The magnetic gradient data are plotted in Figure 12 and show many small

anomalies covering much of the area. Many of the _nomalies correlate with

the magnetic total field anomalies. Additional anomalies include (2(X)N. 1OE).
(290N. 5OE). (0-120N, 40- ffi0E), and (16ON, 310E).

Conductivity highs a_e ineated in the vicinity of MaY 12 and MW 35 (65N.
filE) and (290N, 0E) (Figure 13), The anomaly in the northwest corner is

probably an artifact of the fence, which is close to the grid at that point (see

Figure 10). A relative high is seen along the eastern and northern site hound*

aries and borders the area of high ground. A conductivity low is at (50-170N,
40-16OE),

"roe EM-31 inphzse data (Figure 14) show isolated high anomalies along
(gc_36ON. 220-26OE) corresponding to DS Ig. Other highs are at (10N. 90E),
(6ON, filE) (MW 12 and 35). and in the northwest comer (fence). Moderate

highs are seen at (220N, 40E) and (180N, 16OE). A broad low tends to out

line the location of the magnetic gradient anomalies in the central region of

g
ChaoI6r a Gooph,c_ical Resulta and Inletprotefion
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the s_"cion and also bounds the linear highs seen on the total magnetic field
plot.

The majority of anomalies identified in Section 1 correspond m known cul=
fatal foatur_s a_d known disposal trenalle._ and pJt_. The_e anomalous are.as
probably coatain some forrous matec]c]. Fignre 15 is a generalizad map show-
ing the location of identified anomalies, exzinding those due to cu]mral fca-
ture_. Table 2 gives the location and de,trip fioa of all auomaliss. The

column_ labeJad T. G, C,.a_ [ co_espond to the vomponen_ m_urad by
the magnvtometer and EM-31: magnetic total field, magnadc gradient, con-
ductivhT, and inphase, respectively. An 'x" in one of these coinrans indicates
that an anomaly was identified on the respective contour plot. If an "x' is

marked in ¢isher the T or G column, this indicates that something, which may
or may not be metallic, in the Stthsu_face is generatthg a_ anomalous magnetic
response. An 'x' in the C column id_tific_ a locatinn having _ =onductJvily
significantly different from background valaes, which could be caused by var-
ying soil or groundwater conditions, or the pr_ence of foreign object. If an
'x' is marked in the I column, then this sugge_ that the anomaly is due to a
me_Jfic object. An "x' in all four columns gives 3 strong indi_tinn that a
magnetic, metallic object is present in the subsurface.

Section 2

A drawing showing the locations of calrural fcal_res in Sectlon 2 i$ given
in Fibre 16. The magnetlc total tic]d, magn_in gradient, and EM 31 condue-
tivi_ and inpha_e data are ploltad in Fignres 17-20, re_pecfivaly.

The isointed magnetic total field anomalies (Figure 17) ainng the w_tern
and noghern boundary of the section ar_ due to monitor w¢lis and/or 55 gc]-
Ion drums (350N, 20E), (SOON, 35E), {560_oooN, 040E), (670N,100E), and

(700N, 140E). The anomaly at (520N, 200E) is ¢ausad by a manhole cover.
The anomalies at (560N, 260E) and (SOON, 300E) _re within D$ 10 and D$
29 (northern one, Figure 3) (Office of the Post Engineer 1984, Area B),
re£pective]y. Three anomali_ exhibiiing linear trends are noted. One trends
northwest from 030N, 260E) to (450N, 120E). The eastern end of this a_orn-
aly (330N, 260E} also corresponds to th_ location of the northern end of I)S

18. Another linear high extends northe.ast from (S70N. IOOE) Io (650N, 270-
E). There are no known disposal trenche_ at these ]ocafions. The third linear
trend is smaller, extending from (430N. 210-320E). Again, there is no known
trench here, however this incation J$bclwe_n the two fincar DS 29 sites in

Figure 3 (Office of the Post Engineer 1984, Areas t3 and C). A smaller mag-
nctin high having a slight linear t_end is located at (680-700N, 150=200E)
where there is no known burial site.

A pl0t of the magnetic gradin_t data (Fibre 18)¸shows the _omalies due

to the monitor welis C350N, 20E), (SOON, 3_;E), (SS0-600N, 0-30E), ((670N,
100E) and the two ma_oin covers (S20N. 2OOE), (350N, 320E). Seven linear

_amalies are observed, four of which correspond to the magn_ic total field

10
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Table 2 (Concluded)
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data. The line_x high at (470-g20N, 270-320E) correlates with the location of
DS 7, 10 and 29 (nol'thern one) (FiBre 3). The linear high at ($00-410N,

2g0E) corresp0nds to the northern end of DS 29 (southern one, Figure 3)

(Office of the Post Engineer 1984, Area C). The magnetic high at (300-550N.

130E) is in line with DS 8 and DS 9 (approximately 555 575N, 135E and

gg0_550N, 135E, respectively) (Figure 3) which may indicate the location of
an unknown huriel trench.

The EM-31 COnduCtivity data (Figure 19) show a strong low where there is

a duster of monitor wells and 55 gallon drams (560_.500N. 0-dOE). The con-

ductivity high at (59ON. 300E) is within DS 29 (nol_ggm one. Figu_ g).
Another high is at (540N. 125E) which is within a linear magnetic gradient

high. Tile linear high at (430N, 200-300E) correlates with the magnetic highs.
The eoeduetivgy high directly surrounding the holding tank is due to the tank,

The moderate high surrounding that area could be a r_ult of various thetor_

such as I) the holding tank was leaking, 2) the general westerly flow of sur-

face drainage, or 3) a combined effect due to multiple anomalies within the
area as sugge._ted by the linear magnetic highs.

The EM-31 inpha_e data (Figure 20) detect the reinforced concrete pipe
connecting the two manhole covers from (350N. 320E) to (670N, i00E). The

anomaly at (350N. 10E) is due to MW 11 and the anomaly at (5_N.
0-40E) is caused by the cluster of monitor wells and drurm. The anomaly high

at (550-740N, 26ffgg0E) corresponds to DS 7. 10 and 29 (northern one) (Fig-

ure 3). There is an anomaly low at (620-700N, 170-240E) and a high at

(430N, gg0-gggE) which correlate with magnetic anomalies. The high at
(330N, 200E) appears to be part of the northwest trend (320N. 260E) to
(450N, 100E).

The magnetic and EM-31 data collected at Section 2 confirm the location

of disposal sit_ 7, 10. and 29 (north), and also suggest the location of five

unknown disposal trenches and pit_. Figure 21 is a generalized map showing
the location of slguifieant anomalies. The location and dc-_¢ription of the
anomaTi_,_ are listed in Table 3.

Site 2

Site 2 is situated between the TVA powerlines and Pile l-Fluorspm (Fig-

ure 5). Bauxite ore was previously stored in this axea but removed in 1972
(Office of the Post Engineer 19gg). The magnetic and EM-31 data were coi-

thclcd at 10 _ in[e_els, The she map depicting the cultural and _urfane fea-
tures is given in Figure 22, Figures 23-26 pr_ent the contour plots for the
magnetiz total field, magnetic gredienl, EM-31 conductivity and thph_e dam,
respectively. The four data sets show that the area (100-100E. 100-220N) is
_Lnomalous.A reinforced concrete pipe runs east-west across the site at 15ON

which coincides with a low magnetic total field anomaly (Figure 23) and a
high magnetic gradient (Figure 24) and conductivity {Figure 25) anomaly.

Two anomalies are noted at (150E, 120N) and (dOE, 40N) which are along a

13
Chllptor 3 Gat_physic_l F[_gtata _lFId [*ll_lpt61alJon
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Table 3

Geophysical Anomaly Interpretation, Site 1 - Section 2

Ma grit order e_
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1350N, 20E_, X X
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II (560N, 280_1 [ X X
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Table 3 (Concluded3
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llne under which a reinforced concrete pipe lies. An isolated anomaly is
located at ('230E, 30b0 on the magnetic data plots (Figures 23 and 24). The

inph_so data (Figure 26) show two small anomaly lows at ('260E, 40N) and

(295E. 30N). A s_rie_ of high magnetic total field and gradient anoraalie_

axteed across the site at (0=300E, 90N). The EM-31 conductivity and thphase
clara eshthit an anomaly high in the same area at (220-300E, 95N). Figure 27

Is a guncralized map showing the thcation of significant anomalies. Table 4 is
a surtm_ary of the anomalies.

Site 3

The third site is located between the western boundary fonc_ and the w_st-
era edge of Pile 1-Fiunrsp_" (Figure 5). Bauxite ore wa_ also stored in this

area. A diagram of the site is given in Figure 28. The thte_ _urvey lin_ run

north-south and stations (00E-20E, 220N) correspond to Site 2 stations

(00E-20E, 0ON). The data were collected at l0 i_ intervals and are presented

as ptofda lin_ in Figure_ 29-32 for the magnetic total fiald_ magnetic

gradient, and EM-31 conductivity and inph_e data, r _peshvely. The
magnet.ic total field oely varies about 100 gamm_ along the profile llne_,

increasing toward the north and peaking at 210N (Figure 29). Tee maguelie

gredieat shows l_ttle variation along lines 0E and 10E but varies considerably
along line 20E (Figure 36). The EM-31 conductivity (Figure 31) ancJ inphase
(Figure 32) data do not indicate any anomalous ar ee=s.

16

Site 4

Site 4 is located in the southwest comer of Dune Field bounded by the

wes_er_ fence and Track I (Figure 5). Bauxite ore had previously been stored
at this site. The magnetic and EM-]I data were collected at 10 fi intervals.

Figure ¸33 is a map of the cul_ral feature_. The magnetic tond field data are

plotted in Figure 34. An isolated anomaly is located at (80N, 10E) and is evi-
dent on ell data sets. ^ high-thw anomaly extends north-south across the site

at (60-240N, 120E). The noruhwest corner is an anomaly high and is also an

anomalous area oa the magnetic gradient (Figure 35) and conductivity (Fig-
ure 36) plots.

A ptht of the magnetic gradient data indicat_ several anomalous guiaLs

• (plgnre 35). Th_ elustering of these anomalies suggests that these _reas may
be burial pit sites.

Plots of the EM-31 conductivity and inphase dat_ (Figures 36 and 37,

respectively) show anomaly lows at (120N, 110E) and (1 "/ON, 140E). These

a.nomafies correspond to anomali_ in the magnetic data. Tbo strong high
along the western edge of the site is due to the cthse proximity of the fence.

Figure 38 is a guneralized map showing the theation of siguifieant aaomalie_
The anomalies ar_ listed in Table 5.

ChlpLet 3 Gqaphygi¢_d [te==ultt_ =rid It_terpr_tmt]on
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Table. IJGeophysical Anomaly Interpretation, Site 2
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Chapler 3 GeophVsi_P Results end Interpretation 1 7



56 23
] '

Table 5

Geophy_cal AnomaJy Int erpretation, Site 4
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(0- SON, 30-70E)

(170N, gOE].

t12_l?eNr12_

150E1,

X X
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Site 5

Site 5 is adjacent to Site 4, situated between Tracks 9 and 13 (Figure g).

MaguBile and EM-31 data were collected at 10 fi intervals. The site map is

given in Figure 39. Figur e.s 40_13 are plo_s of the magnetic total field, mag-

netic gradient, EM-31 eonduetivd7 and inpbase data, respectively. A low at
(150N, 105E) in the maguetis total field data corresponds with a high th the

magueile gradient data. The conductivity ptht shows a general high in this

area. A thin, total field anomaly high stretches across the site (0-270N, 90I_).

Tl_e thpb_e dam exhibit a general high at (160-3OON, 100E) and is strongest
at (250N, lonE). The conductivity data also show a rethdve high th this area.

Four small anomaly highs are observed on the magnetic gradient plot at (ON,

80E). (30N. 90E), (55N, 70E) and (290N, lonE). The inpbuse data _how two
small a_aomaly highs at (30N, 0E) and (130N, OE). The latter is probshly due

to the railroad track. A generalized anomaly map is given in Figure 44.

Table 6 summarizes the anomaly locations and interpretation.

Site 6

This site is located approximately 60 ft south of Pile I-Fluorapar (Fig-
ure 5). The area w_ tasad in the past for bauxite storage. The elte is covered

with dirt _d graveI_ and some areas have received up to _re_ l'eet of fill

material. Small [3iec_ of scrap metal were scattered over the site. The site

alapes downward from approximately IOO ft west of the gravel reed to the
western boundary fence (Figure 45). Magnetic and EM-31 meeduremen_ were
taken at 20 ft intervals over this site.

The magnetic total field (Figure 46), nmgnetiz gradient (Figure 47), and

EM-31 iaphase (Figure 49) plots show that the site has many disturbed areas.
A reinforced concrete pipe ¢ross_ the site at 100N but foes_ data suggeat it

r_ns fi_m (20N, I80E) to (10ON, 0E), or this anomaly may rapresent an

unknown diape_al trench. The magnetic total fiald and gradient plots thdieate a
linear anomaly at (70-260N, 120E). The toted field data show an isolated ano-

maly high at (135N, 20E), low at f2OON, 60E), and high at (270-300N,

40-ONE). The latter two ate also apparent in the magnetic gradient and EM-31

fophase data. Two large are_ on the magnetic gradient plot display anorna-

loudly high values. (O-100N, 25-90E) and (15C_2OON, 25_0E). The EM-31

conductivity data (Figufe 48) exhthit a gradual increase in conductivity across
the site from the northeast to the southw_t.

• Since this site b_ been filled and some metallic debris was visible on the

$ur/_ee, it is difdcult to state whether any of the anomalie.s may rapres_nt

burial trenches of pits. Figure 50 is a generalizad map show'fog the Iocazthn of
algfodeant anomalies. A summary of the anomalies is listed in Table 7.

Chapter 3 Gaop_l_cal Ro_ult_ rind Irllnrpr_lalior_

19



5G 25

Table 6

Geophysical Anomaly Interpretation, Site 5

Mignotometlr
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AnOmaly L_c_doe T J G
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(55N, 70E) X
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EM-31
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0 I I Int._ietatJon
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X I High msgnetJc iotaf Raid _nd EM 31 I

dr4_hase readings. May b_ cau$oct by
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object.
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li_V ¢e_dlng_ r _l_livel_, h_gh !_phase
r_t_ding. pI obabl¥ du_ t_ I_ r_ou8

m_Iall[c ob_ect_

1< High EM-31 inpha_m _0_por_e.
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X X High EM-31 ¢onducfi_nty _nd inph_=
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G = maQnm_¢ _dio_

duc_lv
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Table 7

Geophysic01 Anomaly Interpretation, Site 6

21
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4 Conclusions

A geophysical investigation was conducted at the western portion of Dunn
Field with the intent of delincztiag the Io¢_lion of buried tzenches, pi_,

drums, and other sources that may be contributing to the contan_nation of the

upper aquifer. Six $[le.6 were surveyed using magn_Jc _ ele£trornagnetic
m_thods. Only one of the six sit¢_, Site I, was knowa to contain former dis
posal site_.

The surveys performed al Site I conf_n the location of disposal site_ 7,

10, 13-18, 29 (north and south), aad 33. The locations of six po_zible
unknown disposal trenches and pits were idemifiBd.

One linear anomaly suggesting a possibl_ disposal trench w_ identified aI

Site 2 and at Site 5. At Site 4, four anomalous are.w indicale po_ible'buria[
$1|_.

No anomaJies were identifi_ at Site 3. Sile 6 has several anomalous areas

but b¢c.at_e thg _[_e contail_ fi][ [nat_ia] _d therB w_ some surface dgbrig, it

is difficult to determino whmher an anomaly within Site 6 is a disposal site.

I
I

22
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Figure 1. Vicinity map
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F_gure 2. General site map of Defense Depot



5G 3t

DUNN FIELD DISPOSAL & STORAGE SITES

0

Figure 3. Location of known disposal sites at Dunn FieEd
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TRANSM£R'ER RECEWER
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Figure 4, Schematic illustration of the EM-31 transmitter and receiver coil Orientations
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Figure 13. Results of E_ 31 conductiviW survey, Si_e 1. Section 1
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Figure 14, Results of EM-31 inphase survey, Site 1, Section 1
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Figure 1 5, Location of significant anomalies, Site 1, Section 1
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Figure 31, Results of EM-31 conductivity survey, Sita 3



SITE 3
EM 31 INPHASE

Llh_- 28E

5G GO

Rgure 32. Results of EM-31 inphase survey. Site 3
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Figure 34, Results of magnetic total field survey, Site 4
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Rgure 35. R¢sulLs of magnetic gradient survey, Site 4
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Figure 36. ResulTs of EM-31 conductivity survey, $_te 4
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Figure 37. Results of EM-31 inpitase survey, Site 4
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