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Preface

A geophysical investigation consisting of electromagnetic and magnetic
surveys was conducted at the Defense Depot Memphis, Tennesses by parson-
nel of the Geotechnical Laboratory (GL), U.5. Army Engineer Waterways
Experiment Station (WES), between 12 and 16 July 1993. The investigation
was conducted for the U.S. Army Engineer Division, Buatsville, Huntsville,
Alabama. The Technical Monitors were Ms. Julent Denton and CPT Michael
Dell’Orco.

This report was prepared by Dr. Janet E. Simms, Earthquake Engineering
and Geosciences Division (EEGD). The work was performed under the direct
supervision of Mr, loseph R. Currp, Jr., Chief, Engineering Geophysics
Branch. The work was performed under the general supervision of Drs. A. G.
Franklin, Chief, EEGD, and William F. Marcuson Ill, Director, GL. Field
work was performed by Dr. Janet E. Simms and Mr. William M. Megehee.
Data analysis was performed by Dr. Janet E, Simms.

At the time of publication of this report, Director of WES was
Ds. Robert W. Whalin. Commander was COL Bruce K. Howard, EN,
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Conversion Factors,
Non-Sl| to Sl Units of
Measurement

Non-SI units of measurement used in this report can be converted to SI
units as follows:

Mudiiphy By To Obtaln

BCI8s 4,046 873 fquare metars
et 0.348 - maiars
gamma 1.0 nenotasla
l mlles [LLS. siatute) 1609347 kilornetars
u milles par hour 1609347 kikomeiare per hour
milllinnhe par oo a.28 millimho par mstar
" milliimho par toot 125 mllliSemen per metor
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1 Introduction

Background

The Defense Depot Memphis, Tennessee (DDMT) is located on 642 acres
approximately five miles east of the Mississippi River and one mile north of
Memphis International Airport in Shelby County, Memphis, Teanessee (Fig-
ure 1). DDMT was established in 1942 az a major field instaltation 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 Quartermaster Corps. The Depot also per-
formed supply missions for the Signal and Ordnance Corps. During World
War [] the Depot served as an interment center for 800 prisoners of war. In
1963 the instailation was chosen by the Defense Supply Agency (DSA), cur-
rently the DLA, to be a principal distribution center for 2 complete range of
DSA commodities. In January, 1964 the U.5. Army released the installtation
to DSA and the installation became the Defense Depot Memphis. Presently,
DDMT warehouses and distributes supplies comman to all U.S. military ser-
vices and some civil agencies. The inventory includes food, clothing, electron-
ic equipment, petroleum preducts, construction materials, industrial chemicals,
and industrial, medical, and general supplies. Due to the nature of its mission
and the large supply volumes handled, some items were spilled, leaked, or
disposed within installation boundaries during the past forty-eight years.

DDMT consists of two sectigns, the main facility and Duan Field, a stor-
age area about 70 acres in size (Figure 2). Much of the waste disposal activi-
ties at DDMT 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 Dunn Field
are numbered based on a DDMT FPost Enginecr map (Office of the Post Engi-
neer 1984). There is a discrepancy between this figure and Figure 1-2 of the
Feasibility Study Final Report (U.S. Army Engineer Division, Huntsville
1990). Figure 1-2 does nat show burial trench 10 but has burial twench 30
located in the same vicinity. Also, Figure 1-2 has burial pits & and 8 inter-
changed.) '

The Remedial Investigation/Feasibility Study (U.5. Army Engineer Divi-
sian, Huntsville 1990) that was performed at DDMT determined thai the
upper aquifer underlying the installation has been adversely affected by past
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Table 1

Hazardaous Material Use, Storage, and Disposal Sites at Dunn Field

—— T T
Quantity,
Dirnangicns or
Materisle/Woste Sixa
— T ——
1 NW Qundrant | muatard and lawisite ninn lraining sa1s Gicposad in
1855
[ |
2 NW Quadrant | ammanium hydroxide 7 [he solid, 1 gal. Dicpoead in
& placial ecatic acid {iquid 1955
3 NW Quadrant | wariowa chemicp!: 3,000 quarts/5 Dispoged in
arthotolidine dihydroa- cu, it OFTD 195%
hloside
4 NW Cuadrant | POL and paim 13-55 gal, drume - I
5 NW Quadrant | POL and thinnar 31-55 gal. drums Dicposed in
1855
B WW Quadrant | molhyl bromida 3 cu fl Oispased in
1955
7 NW Quadrant | eya ointman 40,037 units Disposed in
1955
g NW Quadrant | luming nitric acid 1,700 bottes Disposged in
1454
g NW Quedrant | mathy bromide 3.768 1-gal. cans | Dicpoged in
1548 l
10 NW Cundrant | sshes and metal uncemain Oiaposad in
. wasle 1955
11 N Quadrant | triehlotoncatic acid 1,433 1-wz2. Dispoged in
botlas 1985
I
12 NW Guadram | suylfuric and A0 pallate Disposad in
hydrechloric acida 1957
13 NW CQuadrant | mixed chemical & 32 cu. yds mixad —_
asid, detorgont, chamicels & acid,
alurninum sulphate & 2,100 lbe colida
aodium
4 HNW Qupdrant | sodium one pallat —
15 N Quuedrant | sodium phosphata one pallet [Hspnsad in
1968
16 NW Quediant | acid una paflat Digpased in
- 1989
17 NW Quadrant | harhicida, madical Uncartsn Dleposad in
supplies & ¢loaning 1969
compound
18 NV Quadrant ncid uncarnain —— I
{Shes! 1 of 3}
| — — — —_— . |
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Table 1 (Continued)

i

Quantity,
Map Dimenaions or
Numbsr Losntion Mailarials Waste Size Ramnrks
19 NW Cund- hardware {nuts end uncartmn -
rant boltg)
z0 NE Quadrant agpholt uncartain -
21 NE Quadrant | sanitary wasts, CH uncertain Liilized
canisters, srmake pots fram
1955-
1880
" 22 ME Quoadrant ¥XXCC-3 impragnita uncartaln
23 NE Quadrant drainage ditches — May hava
rac’d run-
elf Iram
starage &
disposal
areas
24 pigtod range unknown uncertain Laachats
ohearved
Apnl,
1989
25 Building posticldes & uncartain Currantly
1184 harbicidas in ugs
28 ME Quadrant | drain pips uncartsin -— not
shown on
figural
27 HE Quadiant bauxite 2 semi~containad —
pilas
25 SE Quedrant flvarepar 10 bins -
29 NWY Quad- lood suppliss uncerain -
rant
30 SW Quedrami | looda, burned con- ungertain hsposed
structon debris in 1948
a SW Quadrant | various combustibles KNCErtnin Utilizad in
12456
az2 SW Quadrant | bauxiia 1 semi-contained Utilized
pila from
19432-
1847
33 NW Quad- sodium, sodium phas- uncertaln Dispased
rant phate, agcid, chiorinat- in 1970
ed lima & madisal
supplies .

L

{Sheet 2 of 3}
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Table 1 {Concluded)

Quizntity,
Map Dimansions or
Locatlen Materisla/Waste Eirs Ramarks
=—'___===
NW Quadrant | mixed golid waste uncarein Wasta

zona 3.5 1o
10 It be-

low grada,
ancoun-
tared at

MW 1 G |

75 NW Quodrant | murnicipal wasta URcanen Waste
zane A to
16 1 ba-
low grada,
sACOoU -
tered at
MW, 12

fShewt J of 3/

disposal practices at the Installation, and that a contaminated plume of ground-
water extends beyond the western boundary of DDMT. The U.S. Army Engi-
neer Division, Hunisville requested the U.S. Army Engineer Waterways |
Experiment Station (WES) to conduct geophysical investipations to help identi-

i fy and delineate the contaminant sources at DDMT.

Objectives

At the request of U.S. Army Engineer Division, Huntsville, personnel of
the U.S. Army Engineer Waterways Experiment Station conducted a geophys-
) ical investigation of the western portion of Dunn Field during the period 12
E l and 16 July 1993. The water table underlying Dunn Field has an average
' depth of about 60 ft. Based on the evaluation of existing soil conditions (silty,

sandy ¢lay mixture with fill material), it was determined that an electromag-
' netic and magnetic survey were best suited to the objectives. Six areas were
investigated to determine the location of buried trenches, pits, drums, and
! ather sources that may be contributing to the contamination of the upper
aquifer.

Chapter 1 Intraduction
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2 . Geophysical Test Principles
and Field Procedures

Geophysical Test Principles

Electromagnetic surveys

The electromagnetic (EM) method is used to measure terrain conductivity.
The conductivity of a material is dependent on the degree of water saturation,
the types of ions in solution, porosity, the chemical constituents of the soil,
and the physical nature of the soil. Due to these factors, conductivity values
can range over several arders of magnitude.

The EM system consists of a transmitter and receiver coil separated by a
fixed distance. An alternating current, generally in the kilohertz range, is
passed through the transmitter coil, thus generating a primary time varying
magnetic field. This primary field induces eddy currents in the subsurface
conductive materials. These currents are the source of a secondary magnetic
field which is detected by the receiver coil along with the primary field,
Under a fairly wide range of conditions, the measured component that is
ninety degrees out of phase (guadrature component) with the primary field is
linearly related to the terrain conductivity (Keller and Frischnecht 1982,
Dobrin 1976, Telford et al. 1973). Conductivity is measured in units of milli-
mho per meter {mmho/m) or, in the S system, milliSiemen per meter
(mS/m).

There are two components of the induced magnetic field measured by the
EM equipment, The first is the quadrature phase component, sometimes
referred to as the out-of phase or imaginary component, which gives the
ground conductivity measurement. Disturbances in the subsurface due to soil
removal and fill activities or buried objects may produce conductivity readings
different from that of the background values, thus indicating possible disposal
sites. The second component is the inphase or real componeat, which is the
ratio of the induced secondary magnetic field to the primary magnetic field.
The inphase component is primarily used for calibration purposes, however, it
is significantly more sensitive to large metallic objegts and therefore very use-
ful when looking for buried meétal containers (Geonics Limited 1984). The
in-phase component is measured relative to an arbitrarily set level and

Chaptor 2 Gaophysical Tast Princinles and Field Procadures
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assigned units of parts per thousand (ppt). Both the measured quadrature and
inphase components can have positive or negative values depending on the
phase relationship with the primary field.

—

A Geonics EM-31 terrain conductivity meter was used for this investiga-
i tion. The EM-31 has a transmitter-receiver ceil separation of 12 ft and an
i ¥ effective depth of investigation of approximately 20 ft {Geonies Limited

1984). The EM-31 meter reading is a weighted average of the earth’s con-
f ductivity as a function of depth. A thorough investigation to a depth of 12 ft 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 ft, it is most sensitive 10 features at a depth of about 1 ft.
Half of the instrument's readings result from features shallower than about
9 ft, and the remaining half from below that depth (Bevan 1983). Carrying the
instrument about 3 fi above the ground surface reduces the meter reading by
12 percent, however, the instrument has been calibrated to read correctly
when carried at this height (Geonics Limited 1984). For this survey, the
EM-31 was carried at hip level, which is approximately 3 ft. The instrument
can be operated in both & horizontal and vertical dipole orientation (Figure 4),
each baving different depths of investigation. The instrument is normally oper-
ated with the dipoles vertically oriented (coils oriented horizontally and
co-planar) which gives the mazimum depth of penetration.

' Magnetic surveys

A magnetic survey measures changes in the earth's magnetic field due 1o
variations in the magnetic mineral content of near surface rocks and s0ils or
iron objects. These anomalies are generally local in exient. Magnetic anoma-
lies are due in part to induction by the magnetzing field and to remanent
magnetization (Parasnis 1986). Remanent 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). Induced
magnetization is temporary magnetization that disappears if the material is
remaved from the inducing field. Generally, the induced magnetization is
parallel with and proportional to the inducing field (Barrows and Rocchio
1990.

An EDA OMNI 1V proton precession magnetometer was used to collect
the magnetic survey data. This magnetometer is equipped with two sensors
! - separated by 0.5 meters. Each sensor contains a hydrogen-rich fluid as a
source for the protons. The proton precession magnetometer is based on the
principle that protons will precess freely in the presence of the earth’s magnet-
ic field, The hydrogen-rich fluid is subjected to an external magnetic field
applied in a direction approximately perpendicular to the earth's field. The
proton’s moment will align in the direction of the resultant 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 precess about the
' earth’s field until it returns to its original alignment with the earth's magnetic
field. The proton precesses at a angular frequency which is propertional to the

Chapter 2 Grophyszionl Tast Principtes and Finld Procedures




‘ | 56 12
magnetic field. Therefore, by measuring the frequency at which the protons
precess the strength of the local magnetic field can be determined.

The OMNI IV magnetometer is capable of measuring both the magnetic
total field and the magnetic gradient. The gradient is obtained by simulta-
neously measuring the total field using both sensors and dividing the differ-
ence of the two values by the sensor separation distance. The value of the
magnetic gradient can be positive or negative depanding on whether the total
field measured by the upper sensor is greater or less than the total field mea-
sured by the lower sensor. The gradient measurement has the advantage of
being insensitive to magnetic storm effects and diurnal variations. It also
increases the resolution of local magnetic anomalies by filtering out the
regional magnetic gradient (Breiner 1973).

Any material having 2 magnetic component will contribute to the total
magnetic field measured by the mapnetometer. If an object is present such that
its magnedization 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
burial, magnetic susceptibility, and remanent magnetization of the object affect
the ability of the magnetometer to detect the object. For a given susceptibility
and remanent magnetization, as the size of the object decreases and depth of
burial increases, the level of detection will decrease. The disposal trenches
and pits located in Dunn Field are relatively shallow, therefore any magnetic
material present at these sites should be detectable.

Field Methqu

Prior to surveying an area, a grid was established by stretching fiberglass
tapes over the ground and placing PVC pin flags at 20 ft intervals. Magnetic
and EM-31 readings were taken at 10 ft intervals along the grid, Both magnet-
ic total field and magnetic gradient measurements were collected and stored in
the internal memery of the magnetometer. At the end of the survey the data
were dumped to 2 field computer for later plotting. The EM-31 data were cok-
lected in both the quadrature {conductivity) and inphase modes. A data logger
connected to the EM-31 was used 10 store the data during the survey and at
the conclusion of the survey the data were transferred o a field computer,

N

D I T P T
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3 Geophysical Results and
Interpretation

The Iocation of Sites 1-6 is shawn in Figure 5. The data for Sites 1, 2, 4,
5, and 6 are presented as contour plots. Site 3 consists of just three survey
lines 50 the data are presented as profile lines. Anomaties are identified as
areas that differ significantly in value from the average or background value.
On contour plots, anomalies are indicated by a concentration of contour lines
and, on color plots, by the ‘hot’ {violets) and *cold’ {blues) colors. The violet |
colors indicate high anomalous values whereas the blues indicate low anoma- |
lous values, Since two survey methods (electromagnetic and magnetic) that
measure different properries were used in (his investigation, it is possible that
one method may detect an anomaly at one point where the other method does
not. For example, brass and aluminum are not magnetic but may give a con-
ductivity or inphase response. When searching for a burial trench or buried
object in an area that has previously been disturbed, it may be difficult to
distinguish such a feature from the background readings. For example, at
Dunn Field where bauxite ore was previously stockpiled and later removed, a
measurement taken over a burial pit may be similar to 2 reading over an area '
containing residual bauxite ore. Thus, anomaly detection is not only dependent )
on the type and size of material buried and the depth of burial, but also on the.
contrast between the soil and buried material. '

Maps showing the cultural and surface features of each site were drawn
and compared to the corresponding contour plots to identify anomalies due to
known features. The contour plots were also compared o maps showing the
location of known burial pits and trenches to confirm their location.

To summarize the anomalies, tables were prepared listing the anomaly
locations, instrument measurement component detecting the anomaly, and ano-
maly description,

Site 1

Site 1 is located in the porthwest carner of Dunn Field (Figure 5). It is
bounded on the south by TVA powerlines, on the west and north by boundary
fence, and on the east by railroad tracks. The area under and surrounding the

Chaptor 3 Geophysical Resulis and Interprazatinn
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powerlines could not be surveyed because the field emitted by the powerlines
would interfere with the magnetometer and EM-31 measurements. The site
measures 320 ft wide and ranges from 600 ft to 860 ft long. Site 1 is divided
into two sections; Section 1 extends from OON to 300N, and Section 2 from
300N to B6ON. Both sections are known to contain several burial trenches and
pits. Magnetic and EM-31 measurements were collected at 10 ft intervals, The
magnetic totaf field and gradient data, and EM-31 quadrature {conductivity)
and inphase data are presented as contour plots in Figures 6-9, respectively.
For ease of interpretation, Sectton 1 and Section 2 data sets have been plotied
separately.

Section 1

The site location map showing the surface and cultural features for Section
1 is given in Figure 10. The magnetic and EM-31 data for this section are
plotted in Figures 11-14, The magnetic total field da indicate several anoma-
tous areas which are outlined by a heavy solid line (Figure 11). Three of the
anomalies correspond to the locations of Moniter Wells (MW) 12 and 35
(65N, 10E), MW 5 (250N,10E), and MW 13 (65N, 310E). Two small anom-
alies are indicated at {130N, 10E) and (SN, 90E). A moderately high linear
angmaly is bounded by (60N, 83E), (210N, 30E), (300N, 60E), and (300N,
90E). Dispesal sites (DS) 13-17 and 33 (Figure 3} are located within this ano-
malous area (145N-250N). Another moderately high linear anomaly extends
from (30-300N, 120-130E). There is no known disposal site in this area. A
strong linear anomaly extends from {0-300N, 220-250E) and shows five isolat-
ed anomalies within it. This linear anomaly corresponds to the location of DS
18 (Figure 3). The weak high at (0-300N, 190E) may mark the edge of DS 18
since the gite is stated to be 45 ft wide (Office of the Post Engineer 1984). A
magnetic high-low is located at (90-300N, 270-320E) and correspends 10 Area
C on DDMT Post Engirneer drawings (Office of the Post Engmaer 1984) or
DS 29 (southern one) in Figure 3.

The magnetic gradient data are plotted in Figure 12 and show many smazll
anomalies covering much of the area. Many of the anomalies correlate with
the magnetic total field anomalies. Additional anomalies include (200N, 10E),
(290N, 50E}, (0-120N, 40-100E), and (160N, 310E).

Conductivity highs are located in the vicinity of MW 12 and MW 15 (65N,
10E) and (290N, OE) (Figure 13). The anomaly in the northwest corner is
probably an artifact of the fence, which is close to the grid at that point (ses
Figure 10). A relative high is seen along the eastern and northern site bound-
aries and borders the area of high ground. A ccnductwnty low is at {(SO-170N,
40-160E),

The EM-31 inphase data (Figure 14) show isolated high anomalies along
(30-300N, 220-260E) corresponding to DS 18. Other highs are at {10N, 90F),
(6GON, 10E) (MW 12 and 35}, and in the northwest corner (fence). Moderate
highs are seen at (220N, 40E) and (1RON, 100E). A broad low tends to out-
line the location of the magnetic gradient anomalies in the central region of

Chapter 3 Geophysical Resulta and Interpratation
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the section and also bounds the linear highs seen on the total magnetic field

plot.

The majority of anomaties identified in Section 1 correspond to known cul-
tural features and known disposal trenches and pits. These anomalous areas
probably contain some ferrous material. Figure 15 is a generalized map show-
ing the location of identified anomalies, excluding those due to cultural fea-
tures. Table 2 gives the location and description of all anomalies. The
columns labeled T, G, C,.and I correspond 1o the components measured by
the magnetometer and EM-31: magnetic total field, magnetic gradient, con-
ductivity, and inphase, respectively. An ‘X’ in one of these columns indicates
that an anomaly was identified on the respective contour plot. If an “x' is
marked in either the T or G column, this indicates that something, which may
or may not be metallic, in the subsurface is generating an anomalous magnetic
response. An "1’ in the C column identifies a location having 2 conductivity
significantly different from background values, which could be caused by var-
ying soil or groundwater conditions, or the presence of foreign objects. If an
‘x’ is marked in the I column, then this sugpests that the anomaly is due to a
metallic object. An *x" in all four columns gives a strong indication that a
magnetic, metallic object is present in the subsurface,

Section 2

: | A drawing showing the locations of cultural features in Section 2 is given
1 in Figure 16. The magnetic total field, magnetic gradient, and EM-31 conduc-
tivity and inphase data are plotted in Figures 17-20, respectively.

The isolated magnetic total fisld anomalies (Figure 17) alonp the western
and morthern boundary of the section are due to menitor wells and/or 55 gal-
lon drums (350N, 20E), (500N, 35E), {S60-600N, 0-4QE}), (670N, 100E), and
(700N, 140E). The anomaly at (520N, 200E) is caused by a manhole cover.
The anomalies at (560N, 260E) and (590N, 300E) are within DS 10 and DS
: 29 (northern one, Figure 3) (Office of the Post Engineer 1984, Area B},

: respectively. Three anomalies exhibiting linear trends are noted. One trends
northwest from (330N, 260E) to (450N, 120E). ‘The eastern end of this anom-
aly (330N, 260E} also corresponds to the location of the northern end of DS
18. Another linear high extends northeast from (570N, 100E} 10 {650N, 270-
. E). There are no known disposal trenches at these locations. The third linear

i wend is smaller, extending from (430N, 210-320E). Again, there is no known
trench here, however this lacation is between the two linear DS 29 sites in
Figure 3 (Office of the Post Engineer 1984, Areas B and C). A smaller mag-
netic high having a slight linear trend is located at (680-700N, 150-200E)
where there is no known burial site.

A plot of the magnetic gradient data (Figure 18) shows the anomalies due
to the monitor wells (350N, 20E), (500N, 35E), (580-600N, 0-30E), {(670N,
100E) and the two manhole covers (520N, 200E), (350N, 320E). Seven linear
ancmalies are observed, four of which correspond to the magnetic total field

Chapier 3 Gaophysicel Rogults and Iniespratation




Table 2
Geophysical Anomaly Interpretation, Site 1 - Section 1
‘.r Muagnalometar EM-31
| Ganaral - Anamaly Description and
E Anomaly Location T G C 1 Intarpratation |
i —
|l {8SHM, 10DE)], X x X X Migh and lbow magnelic and
: [250N, 10E}, EM-31 canductivity and
! [65N, 310F} inphase values. Cue o manitor
l_ walls,
[130N, 10E], X X X X High magnetic total fiald znd
, {SM, 90E) pradiant resdings . Modarataly
; high EM-31 conductivity and
inphass raadings. Probably dus
i 16 forrous metallic objocte.
bounded by (SON, X X Madarataly high megnatic tntel |
i BSE), (210N, 30E}, {ige- fisld anornaly and isolated
; {300N, &QE), ond lated) inphass anomaly. Probably dus
. {300N, S0E) 1o ferrous metnllic objetts. |
| Digposal gites 13-17 and 33
1 ara within this sraa.
{30-300N, 120- X X Modaralely high megnetic total
H 130E} fiald reading. Muttiple isolated I
' . gradiany highs, Probably dus to
fesroup metellic objecta.
Possible buriel tranch.
(0-300N, 220- X b 4 X High magnatic total field read-
250E) ingu ond igoloted gradient
anormslias. Probably due ko
fearous metallie objacts.
Correlatax with the Incation ai
dispasal sits 18.
[9Q-300N, 270- X X High-low magnatic toial field
J20E) iso- anarmaly, Probably dus 1o
larad) fesronun matallic abjects.
Coincidns wilh lecation of
disposal gite 29 {south). |
(200N, 10E} X X High magnatic groadiant and
low EM-31 inghese readings.
. Probably due 1o small larrgus
: matallic abject,
; (290N, SOEI X High magnatic gradiant raad- I
: | ing. Frobably dua o small
. fasrous motallic objact.

el S S

r:..:..:....a..w e e em it e

Nots:

{Continued)

T = magnsetic lotal hield
G = magnatis gradient
T = EM-31 conductivity
| & EM-31 tnphasza

Chapter 3  Geophysica! Results and Intarpralation
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Tabla 2 (Concluded) |

Magnetomeier

Genaral Ancomaly Description and

Anomaly Location T -} Inwarpratation

{0-1 20N, 40-104E) X Savaral isalatad high magneatic |
gradianl anomalies. Prabably
dur 1o larrous matallic ohjagts.

(290N, OOE) X X High EM-3 conductivity and
inphane readings. Frabably dua

[ to lancs.

(10N, 30E) X High EM-31 inphass randing.

Probably due 1o metsllic object.

[220N. 40E)}

High magnatic gredient and
maderately high inphasa raad-
ings. Probably dus 1o ferrous
matedlic obhjeet.

T = mognetic total fielkd
G = magnetic gradient

C a EM-31 conductivity
| = EM-31 inphoss
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data. The linear high at {470-820N, 270-320E) correlates with the location of
DS 7, 10 and 29 (northern one) (Figure 3), The linear high at (300-410N,
2B0E) corresponds to the northern end of DS 29 {southern one, Figure 3)

a4 {Office of the Post Enginear 1984, Area C). The magnetic high at (300-550N,
130E) is in line with DS 8 and DS 9 (approximately 555-575N, 135E and

i £30-650N, 13SE, respectively) (Figure 3) which may indicate the location of
an unknowa burial trench.

The EM-31 conductivity data (Figure 19) show a strong low where there is
a cluster of monitor wells and 55 gallon drums (360-G0ON, 0-50E). The con-
ductivity high at (530N, 300E) is within DS 29 {northern one, Figure 3).
Another high i5 at (540N, 125E) which is within a linear magnetic gradient
high. The linear high at (430N, 200-300E) correlates with the magnetic highs.
The conductivity high directly surrounding the helding tank is due to the tank.
The moderate high surrounding that area could be a result of various factors
such as 1) the holding tank was leaking, 2) the general westerly flow of sur-
face drainage, or 3) a combined effect due o multiple anomalies within the
area as sugpested by the linear magnetic highs.

The EM-31 inphase data (Figure 20} detact the reinforced concrete pipe
connecting the two manhole egvers from (330N, 320E) to (670N, I00E). The
anomaly ar (350N, 10E) is due 10 MW 11 and the anomaly at (560-600N,
0-40E} is caused by the cluster of monitor wells and drums. The anomaly high
at (550-740N, 260-320E) corresponds to DS 7, 10 and 29 (northern ane) (Fig-
ure 3). There is an anomaly low at {620-700N, 170-240E) and a high at
(430N, 220-280E) which correlate with magnetic anomalies. The high at
(330N, 200E) appears to be part of the northwest trend {320N, 260F) to
(450N, 10QE).

D p g R e

The magnetic and EM-31 data collected at Section 2 confirm the location
of disposal sites 7, 10, and 29 (ponh), and also suggest the location of five
unknown disposal trenches and pits. Figure 21 is a generalized map showing
the location of significant anomalies, The location and description of the
anpmalies are listed in Table 3.

Site 2

.

Site 2 i5 situated between the TVA powerlines and Pile 1-Fluorspar (Fig-
ure 5). Bauxite ore was previously stored in this area but removed in 1972
{Office of the Post Engineer 1984), The magnetic and EM-31 Jata were col-
lected at 10 ft intervals., The site map depicting the culrural and surfzce fea-
tures is given in Figure 22, Figures 23-26 present the contour plats for the
magnetic total field, magnetic gradient, EM-31 conductivity and inphase data,
respectively. The four data sets show that the area (100-160E, 100-220N) is
anomalous. A reinforced concrete pipe runs east-west across the site at 150N
which coincides with a low magnetic total field anomaly (Figure 23) and a
high magnetic gradient (Figure 24) and conductivity (Figure 25) anomaty,
Two anomalies are noted al (150, 120N) and (50E, 40N) which are along a

13
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Table 3

Geaophysical Anomaly Interpretation, Site 1 - Segtion 2
Magrslarmmeiar EM-31
Ganeral Ancmaly Descripton and

Anomaly Loacatinon T [+] c 1 Interprataton

{3%0N, 20E}, X X x High magnetie randinps,

{SOON, 35E}, kigh and low conductivi-

15560-600N, 0-40E), . ty and inphasn rendings. i
{67TON. 10CE}, Due 1o monitor wellg

{TOONM, 140E} andfor S5S galion drums.

520N, 200E) X X X x HMigh magnetle valueas,

{350M, 220E) tow condystivity and
. inphage readings. Dua 1o
menhola covara,

(350N, A20E) 1o | 4 Low EM-21 raadinga.

{870N, 180E) Due 10 roinforcad con- I
crata pipa.

{BGON, 260E) x X X High magnatic wo1al field,

gradiant, and EM-31
inphase (esdings. Proha-
bly due to farroua matal-
lic object. Anprmaty
within dispoxal gile 10,

i I {S90N, J0E) X X X X High magnetic and EM-

1l 31 eanductivity and
inphaso readings. Proba-
bly due to lorrous metal-
fic material. Anamaly
within nerth dispoeal alte

29,
1330M, 260E} 1o x x x High magnatic towd fisld
{450N, 120E) ’ {izo- snd gradient rasdings.
latad) taclated high EM-31

inphags teading.
Probably dus o larrousg
maetallic matenial. Pogsi-
bin bsiial tranch.

{STON, 100E) to X X b High magnetic total isid
{ES0N, 270E) and gradient readings.
Low EM:-31 inphasa
raadings. Probably dus
tg farrous matallic
matarial. Pussibla buricl
' tranth.

(Continuad}
I ——— . |

Nata: T = magnatic Total field
: G = megnetic gradism

. € = EM-31 conductivity
) i = EM-31 inphasa
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Maghbtamater EM-3Y
Ganaral Anomaly Deseription and
Ancomaly Lozation T G c l | Interpratation

' (430N, 210-320E) X X x X High magnetic and EM- I]

31 conductivity and
inphase reaponae.
Probably dus to lerrous
metallic matesial,
Passibla burial trench.

i (880-TOCON, 1580- X X X High magnetic roadings.
200E) {imo- |sclated high EmM-31
i fated] inphasze raading,

Probably dua 1o ferrous
malallioc maltarial,
Possible burial pit.

{470-B20N, X x High magnatia gradiant
270-320E) and EM-31 inphasa
valuee. Prahably due 18
farrous metallic objects.
Corrclatos with the loce-
tion of diapoxal sites 7,
10, gnd 28 (north}.

L b L

{300-410N, 280E) X High magnatic gradisnt,
Probebly dua to lerroup
matalfic matesial.
Possible burial pit.

e ST

{300-550N, 130E) X X High magnatie gradisnt
. fisn- and isotated high con-
i latad) ductivity raading. May

ba ceussd by larroun
matallic material or Nred
caramics, Paaglbla bunal
trench,

T = magnolic total finki
G = magnatic gradient
€ = EM-31 conductivity
| = EM-31 inphase
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line under which a reinforced concrete pipe lies. An isolated anomaly is
located at (230E, 30N) on the magnetic data plots (Figures 23 and 24). The
inphase data (Figure 26) show rtwo small anpmaly lows at (260E, 40N) and
(295E, 30N). A series of high magnetic total field and gradient anomalies
extend across the site at (0-300E, 90N). The EM-31 conductivity and inphase
data exhibit an anomaly high in the same arez at (220-300E, 95N). Figure 27
i 2 generalized map showing the location of significant anomalies. Table 4 is
a summary of the anomalies.

Site 3

The third site is located between the western boundary fence and the west-
ern edge of Pile 1-Fluorspar (Figure 5). Bauxite ore was also stored in this
area. A diagram of the site is given in Figure 28. The three survey lines run
north-south and seations (00E-20E, 220N) correspond to Site 2 stations
{00E-20E, OON). The data were collected at 10 & intervals and are presented
_ as profile lines in Figures 29-32 for the magnetic total field, magnatic
i gradient, and EM-31 conductivity and inphase data, respectively. The
magneti¢ 10tal field only varies about 100 gammas along the profile lines,
increasing toward the north and peaking at 210N (Figure 29). The magnetic
gradient shows little variation along lines OF and 10E but varies considerably
along line 20E (Figure 10}, The EM-31 conductivity (Figure 31) and inphase
1 (Figure 32) data do not indicate any anomalous areas,

. Site 4

Site 4 is located in the southwest corner of Dunn Field bounded by the
western fence and Track 1 (Figure 5). Bauxite ore had previously been stored
at this site. The magnetic and EM-31 data were collected at 10 fi intervals.
Figure 33 is a map of the cultural features. The magnetic total field data are -
| plotted in Figure 34. An isolated anomaly is located at (BON, 10E) and is evi-

dent on all data sets. A high-low anomaly extends north-south across the site
at (60-240N, 120E). The northwest corner is an anormaly high and is also an
anpmalous area on the magnetic pradient (Figure 33} and conductivity (Fig-
ure 36} plots.

A plot of the magnetic gradient data indicates several anomalous points
. (Figure 35). The clustering of these anomaties suggests that these areas may
be burial pit sites.

Plots of the EM-31 conductivity and inphase data (Figures 36 and 37,
respectively) show anomaly lows at (120N, 110E) and {170N, 140E). These
anomalies correspond to anomalies in the magnetic data. The strong high
along the western edge of the site is due to the close proximity of the fence.
Figure 38 is a generalized map showing the location of significant anomalies.
The anomalies are listed in Table 5.

18
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Teble 4
] Geaphysical Anomaly Interpratation, Site 2
i . Magnetomatar - EM-31
; Generel - Anomaly Dascription end
' JAnamaly Loeation -| T | a 1+ 1 Intarprototion
e —— — —— e ————— |
' Moo-1608. 100- | X | % X | x | High magnatic resdings. high
220N) canductivily and low inphase
| viluas, Anomaly cauged in part

by teinforead goncrate pipa, but
some buriad Jarrous matars may

— rrm——— e

ba prazant. I
i (S0E, 40N, X X X X Magnetic highs, canductivity higﬂ
J| (110€, BON), and low, ond iow inphasze
i (1RQE, 1200M) anormaly. Probably duea to
i relnforend conorata pipa.
{D-300E, 50 X X xr x? High magnetic, conductivity, and
1 inphass readings, Probably due to
I lerreus matallic moyoral, Pogsibla

burial Tranch.

- (230E, 0N} X x Moderare!y high magnetic 1otal
! fisld and gradient anomoly,
Probably causnd by small, farrous
mataliic objsct.

1260E, 40N), x Low inphase readings. Probsbly

{295E, 30N} causad by small marallic objsct.
— —— T ————

T = magnsit tocnal hald

G = magnatic gradient

C = EM-31 conductlvity

| = EM-31 inphass |
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Table 5

Geophysical Anomaly Interpretation, Site 4

23

Magnatometer EM-31
Goneral Anomaly Deserlpiion an
ll Anomaly Lacation T [+] c 1 Intarpratation -
[BONM, 1DE} x X X X High magnatic total fiald and gradiant
. readings, low EM-31 conduetivity
and inphans readings. Probably due
te l&trous matallic ebjeet.
{80-240M, 120E) 4 High-low magnetia 1otal Fielc
anomaly. May ba caused by tarrous
matallic objects or fired coramie
matanals.
(200- 240N, x X ¥ Relatively high magnetic snd condue-
200-240F) tivity resdings, Frobably due 1o far-
rous motallic objoct,
(20M, 10E}, X High magnalic gradient readings.
(50N, OE), Probably dus ta smaell, farrous
90N, BDE), - meiellic objects and/or firad caramic
{180N, S0EL. makerials.
{Z00N, 7CE),
{240M, 160E},
{0-BON, 30-70E)
{170N, 90QE], High magnatic snd low conductivity
(180N, 100E}, end inphass resdings. Probably dus
X {120-170K, 120- to larrous metallic abjects.
E 150E),
L

il_i T = magnetic total field
3 G = mnagnatic gradisnt
! G = EM-31 conductivity
E | = EM-31 Inphnan
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Site b

Site 5 is adjacent to Site 4, sitwated between Tracks 2 and 13 (Figure 5).
Magnetic and EM-31 data were collected at 10 ft intervals. The site map is
given in Figure 39. Figures 4043 are plots of the magnetic total field, mag-
netic gradient, EM-31 conductivity and inphase data, respectively. A low at
(150N, 105E) in the maguetic total field data corresponds with a high in the
magnetic gradient data. The conductivity plot shows a general high in Lhis
area. A thin, total field anomaly high stretches across the site {-270N, S0E),
The inphase dzata exhibit a general high at (160-300N, 100E) and is strongest
at {250N, 100E). The conductivity data also show a relative high in this area.
Four small anomaly highs are observed on the magnetic gradient plot at (ON,
80E), (30N, 90E}), (55N, 70E) and (290N, 100E). The inphase data show two
small anomaly highs at (30N, OE) and (130N, CE). The latter is probably 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 focated approximately 60 ft south of Pile 1-Fluorspar (Fig-
ure 5). The arez was used in the past for bauxite storage, The site is covered
with dirt and gravel, and some areas have received up to three feet of fill
material. Small pieces of scrap metal were scartered over the site, The site
slopes downward from approximately 100 ft west of the gravel road to the
western boundary fence (Figure 45). Magnetic and EM-31 measurements were
taken at 20 ft intervals over this site.

The magnetic total field (Figure 46}, magnetic gradient {Figure 47), and
EM-31 inphase (Figure 49) plots show that the site has many disturbed areas.
A reinforced concrete pipe crosses the site ar 100N but these data suggest it
runs from (20N, 180E) to (100N, 0OE), or this anomaly may represant an
unknown disposal trench. The magnetic total field and gradient plots indicate a
linear anomaly at (70-260N, 120E). The total field data show an isolated ano-
maly high at (135N, 20E), low at (200N, 60E), and high at (270-300N,
40-90E). The latter two are also apparent in the magnetic gradient and EM-31
inphase data. Two large areas on the magnetic gradient plot display anoma-
lously high values, (0-100N, 25-90E) and (150-280N, 25-90E). The EM-31
conductivity data (Figure 48) exhibit a gradual increase in conductivity across
the site from the northeast to the southwest.

Since this site has been filled and some metallic debris was visible on the
surface, it is difficult to state whether any of the anomalies may represent
burial trenches or pits. Figure 50 is a generalized map showing the location of
significant anomalies, A summary of the anomalies is listed in Table 7.

Chapter 3 Geophysicel Results and Imerpreimion
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Table 6
Geophysical Anomaly Interpretation, Site 5

Megnstomatar EM-31

Ganersl : Anomaly Dascription and
Anomaly Locetlan T | aq [ | Interpratation

e e S S———
(150N, 105E) X X X Low magnetic total fisld and hgh

magnaotic gradiant and conduchivity
rending. Probably dua to farrous
matallic ohjact.

{0-270N, BOE) X X High magnetie wotaf liald and EM-31
' inphass readings. May be caused by
farroua mmarial, Posgible burial
trench.

(DN, BOE) x X High magnetic gradient and EM-31
inphags anamaly. Prabably dua to
farroua metsllic ohject,

{30N, S0F) X X X High magnetic anomaly and weak
EWF31 inphase raspenso. Probably
duz to forrous matallic object.

{5E6N, 70E) X High magneiic gradient reading.
Probebly caused by farrous matstlic
ahjest.

l (280N, 100E) X X X High magnslic gradiant end conduc- i

tivity ragding, relativaly high inphase
roading. Probably due 1o larroun
matallic objagt, )

{30M, OF} X High EM-31 inphass regponse.
Prebably dus to amell metallic chjael.

(130N, OE)

x x High EM-31 conductivity and inphaga
randing. Probatly dua 10 railiroad
track.

T = magnatic total fiald
G = magnetic gradient

C = EM-31 conductivity
| = EM-31 inphase
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Table 7

Geophysical Anomaly Interpretation, Site 6

Mlﬂmtﬂﬂ'll‘tlr EM-31

Ganaral Anomaly Dascription and

Anomaly Location a c ! Interpralation

{20M, 1BCE]} 10 x x High magnelic 1atal fizld, magnatic

(100M. OE) gradiant, and EM-31 inphasa raed-
inga. Anomaly may bs dus to
roinforoed cancrate pipe (RGP,

{T7O-270N, 120E} X X High magnstic total fizld and low
magnetic gradlent anomaly. Anomahy
probebly caused by Terrous metallic
objscte or fill mararial having & high
magnatc minarel contant.

[135H, 20E) X Small, high magnetic total Nisdd rasd-
ing. Prabably dus to & shallow lerrous
metallic abjact.

{200M, G0E) X X Low magnetic totet fisld reading and

- relatively high EM-31 inphesae reading.
Anomaoly probebly causad by & Iar-
rous matallic gibjact.

[270-300N, X X ) 4 X High megnelic, conduclivity, and

40-90E} inphass anaomaly, Probably dus to a
farroua matalfic ebject.

(0-100N, X X High magnatic gradient and ¢ondue-

2E-B0F) tivity readings. Somo effect due 1o
RCP but may have ferrous matallic
objects or fill with high iron content.

{190-280N, X x High r;'mgnatir: gradiant and EM-31

25-90E) inphasa raadinga. Probably caused by
buried Perrous material.

MNota: T = magnetic total field
G = magnetic gradiant
£ = EM-31 conductivity
| = EM-31 inphass

b
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4 Conclusions \

A geophysical investigation was conducted at the western portion of Dunn
Field with the intent of delineating the location of buried trenches, pits,
drums, and other sources that may be contributing 1o the contamination of the
upper aquifer. Six sites were surveyed using magnetic and electromagnetic
methods. Only one of the six sites, Site 1, was known to contain former dis-
poszl sites. _

The surveys performed at Site 1 confirm the location of disposal sites 7,
10, 13-18, 29 (north and south), and 33. The locations of six possible
unknown dispasal trenches and pits were identified. ‘

One linear anomaly suggesting a possible disposal trench was identified at
Site 2 and at Site 5. At Site 4, four 2nomalous areas indicare possible burial
sites.

No anomalies were identified at Site 3. Site 6 has several anomalous areas

but because the site contains fill material and there was some surface debris, it
is difficult to determine whether 'an anomaly within Site 6 is a disposal site.

22
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56 a8

SITE 3
MAGNETIC GRADIENT
LINE 28E

Magretlla Gradiant [ gammgs/md
1

@"l_;g ]éjrl1‘|l§a‘* 2;“'-
Dialmaca (11l

LINE 1BE

Heguabin Gradisnt [ gommaesml

e ‘sa | a | 188 | 298
Oletusce 411D

LINE @

Mepnsblin Geadtmnl [garmman m)

rsa. ..';»..-1“::6.' ‘ﬁ'_l
Damvawes ¢TLY

Figure 30. Results of mapnetic gradiant survey, Site 3




ey

26 a9

SI1ITE 2
EM-31 CONDUCTIVITY
LINE 2@
p -l
%30
2
Zz0
215
N 5
a- T T T T T T T T T —r—T—T—¥—
=] 122 158 200
) Diatancs (7L]
F N
LINE 1&E
I
32
tx
<20
“15
o
J
5
B4 Y —r—T—T—r—T—T1 =TT ——r—
e ca 120 150 200

Dimtanece 1)

]
F4

LINE &E

Candugtivlly {mSAD
w o o 2 R & H

551...1&"-_‘1‘::8".296'.

Diatancs T}

Figurg 31. Results of EM-31 conductivity survey, Sita 3




26

G0

SITE 3
EM-31 INPHASE
LINE 2Z8E
0
-1
:
:-2
-
= B e oy S pieg iy UO B S s e ey e e a
Q@ =] 10Q 160 2008
Oiwiwnew £ FL)
g N
LINE 1@E
a
|
Sz
-4
'E| 1 51T T T Ty
=] 108 158
Dielange (L)
3 N
LINE @E
a
=1
2,
a-3
-
-5|-|-—- L | T T Y T
2 [72] 108 =" 2080
Dimlanca 1701
S ]

Figure 32. Results of EM-31 inphase survey, Site 3




woe— | | | —zoe
2% E—
240 E— -
230 E—
220 E=
210 f—
200 E—
190 £ —
120 £E—
1706 £—
180 E—
150 E—
140 E—
1M E—
120 E=
| 190 E=
100 E=
WmE—
80 E—
70 E—
| - —a |
¥ E— gravel D —sbE
W E— — 40 E
LE— =1 F MW 34 '
20 E— —~20 e
WE— —~10E
a— —Q

21-0:1122?"20??&15?"15?"14?"12?N'IUII!NEUIN EDIN +{'.‘IH 2N O l

fence

50’

¥ 1 J 1 f 1 ¥ i 1 t t
TG NZZONIOG 1B H1BO NISO NI120 N1OD N BON 6O N #0H 20N &

! fence US_ARMY _DNGINEER DNMISOR, FONTSVALE
. DUNN m.b—-un'nﬂglstt?m WEMPHI, TH|

CLATURAL. FEXTURES
[ TLEAE WATERWATS CXPERIMENT STANON I

Figure 33. Site 4 survay araa and Iocation of cultural featuras




fencs

o - ortsur = 2300
LSAE WATERWAYS EXPERIMENT STATION

Figure 34. Results of magnetic total field survey, Site 4

fance




280 E—
M E—
240 E=—
P ol
e E—
ii0 E=—
wo E—
180 E==
18D £E—
170 €—
180 E=
150 E—
140 [—
130 E—
130 E—
1Mo £E—
100 E—
§0 E=—
a0 -
DE~—
B0 Eo
M E—
L
D E—
inE—
10 E—

Q= .

o6 63

:4u'uzzit1uzu:|1mu?nw?nu?uu?um?naolu HJIN -l-{IIN IG’H lil

\

fance

\ fence TS AAUT ENCREER Do, FONTEALE

DUNH FELD-—~DEFENSE DEPOT WEMPHES,
L EME 4

WAGHETIC

Figure 35. Results of magnetic gradient survey, Site 4

(1w} o=

| Ol = 35, hwovy contour = 100
4 LISAE WATERWATS EXPERGWEHT STATION

cortour = 100




240 NZ20 N 200 K180 N 160 H 140 N120 NIGO N 8D N B N 40 N 20 N
780 E— | | | | | | i ! | | |

280 E—
240 £—
230 E—
20 E—
20 =
200 F—
190 E—
180 E=
170 £—
180 £~
]l 15 E—~

fance

140 £—
130 E—
120 E—'
"o £~
106 E—
v E—
80 E—
70 E=
80 E—
30 E—
0 E—
0 E—
0 E—
W0E—

D_

1 fence US_ARWY ERGNEER DVISION, HUNTSVILE
U [DUNN ELD——DEFENSE CEPOT MEMPHIS, TH

| | SITE &
3 a8 s =31 (0
(foet) i O 1, heavy oo = B
. LISAE WATERWAYS EAPERIMENT STATION
H A —

Figure 36. Results of EM-31 ¢conductivity survey, Site 4




240 H220 NZ00 N1BJ KISO N 140 NI NIGO N B0 N BO N 40 N Z0 N
280 Em— | I | I ! ool | I I I
2530 E—
240 E—
20—
220 £E—
250 £—
200 €~
180 E—
160 €~
170 £—
180 E—
| s e
140 £~
130 E—
120 E=—
] 10 E—

100 E—
30 E—
B E—
o E—
M E—
i 0 E—-

W0 E—
W E—
20 Em=
0 E—

n—

\ fance

thowmard
[ O m oommas = |
5 USAE WATERWAYS EXFPERIEENT STATION

Figure 37. Results of EM-31 inphasa survey, Sita 4




26 60

240 NHIDHZDT Hmli murlauuliluu?nmclmnu'u surh' 4OIH' mlN o
| |

fence

283
T
Y

t i t ] t } 1
240 N 220 M 200 N 13D H1BD HIMOHNIZDH100 NBO N 80 H 40N 20N @
_ L SC l
1 £

\ fence

us NEER DVISION, HUNTSYILLE |
DUMHED——DB‘%«%EWHMB.TN

SICNIFICANT ANTMALIES
USAE WATERWATS EXPERIMENT 1STATION

Figure 38. Location of significant anomalies, Site 4




53JMEY} [ENYND JO UOLEIO| PUB B3IE ABAINs § alig '6E eunbiy

HOUYLS LMARIHIJIE SAYMMILYM VSl
SN LD

114

67

OZZ H O¥E N Q09T K wwu H _m__om

0 z_cn z._c-. z_c.m z___.,_m z_wc— Z%N_.za:

o6

-0

—3 ol
—3 0%
—31 00
—3 OF
—3a 0%
—3 08
—3 0L
—3 o8
—3 0B
—3 DOl
—13 0Ll
—13 0T}

aouay

anusAy uung

| I I i | | I i | ] | | | -
_ © HNO KOr HO¥ NDOR NOOL NOQZL N Orl N O3L N QRPN OOZ N OZT N OrZ N 092 N 0BT N 007

il oy,

HEAND £l ul Hapty poadjed




§ olS "ABans play |e101 onauBew $0 SYnsay “gp vinBiy

NOLWIS INGAHIHSAXT SAYARELYM 3ven

o {von;} 00Z = JABYUoY Jacay oY =
) [ — | DLl
o5 i o OBY _WIDL JUINYN
i ! NL_SHANGN 10438 S9RC0—arl NHNQ ‘
w FNIASINGH 'NOISAI HGNAIG AMEY €7 ‘
Ty
0— -0
30— —301 »
1 00— -3 02 A
__ 3 08— -3 0¢
3 05— —-30r
3 06— —~3 08
3 08— -3 09
Ipe— —3 0 1
a. 30— —308
3 06— -3 08
IooL— - T —3 0ol
I QLt— LR s ||n.1l|.1|,A|I.l -3 oll ‘
e ————— " ——
| Tom— \_1.14.“._ T T T T ﬁ_:_j | —3o
© NOZ NOr HOI NOZ N OO NOZI WOVl N 091 N 081 N 00Z N OZZ N OFZ N 032 N QHZ N OoF
f
i

4 '] i Il I L 1 1 ]
T L} L] L] 1 1 L} ¥
HeAna £l ¥onu; podios . ‘
—— ——— e r— ——————. - — ————— - — —_—




63

a6

6 elig ‘Aasins Juaipesd anavBew o sinsay | ¢ anbiyg

MOUVIS INGARGEANI SAYMNLIYR FvSh

(¢ L] -
: } 05T = JNojos ﬂ..u_m: % = D
o5 W o 82 E_nﬁ JUIH
1 [T

KL "STHdPEA 10430 ISHAB0=—00EY HNRa

—0
—3 Ot
—30F
—3or
—30r __
—3 04

—3 08
—3 0
-3 0B

o) )9

-]
Coa P ) N T T L L
.znwtn.w:nmzo.w28_.ZQN_.Zn__v—z_n_m_.znﬂﬁzncnzaﬂﬂz.uvwznﬁw:n.mnzunn

1
L L} 13

. T %003 POGIOS




7 )

26

§ BlG "AAAINS ANANINPUDD | £-T J0 SUNSAY 'z anbiy

r—

L+ HOT HOr NO9 N

HR NOr NO3 'H

o NOUYLS INIWIHIINT SAVAMELYM 3ven _
") - e [T
B " ™ | § :ur_ﬂn_En_ﬂ____._..E— R

oS o] &z .:...:% A

U8 N DGl W OZL N OFL

o zo_unzaw_.zn_*—zun_.r_om_.zgnzuﬂﬂzadﬂzsﬂznmwznuﬂ

| T T T | 1= ] 3o

“ ;
X304} PooJ)|od




71

55

G als ‘ApAIng aseydul | £-IW3 JO Finsey

KOUVLS IHORTAT SAYMAILYM 3vsn
0 = JnoWod LD T1g =
pupaney Jsod -«EH
ISvHAN LC—N3

[- TS
NL *SiHdrGA 10430 ISHAE0—dTE NNAG

" | 3MWSINNH _HOISWO NG ANEY SN

QZE N %.vn | _m._un N n_umu N _“_nn

o HOZI MNOr HO9 HWOB WO NOZL H Orl N D3L

“k “ : . .

|
NOEL NOOE N O B OWE N OIZ N OHZ N DDT

‘T anby

—a

—3 0L
—1 0z
—30
—3 0
—3 05
—-3104
—3 0L
-3 O
—3 058
~—~3 001
—31 0l
-3 0Z1

f i i
.-.__uzw.n. £t %304} poaJ)ed

i
L)




§ 81 'saewour JueSYBIS JO UONEIDT i Binbiq

—3 o8
=3 o

2 |
4_ AR IAL LIS P, \ 20

ol e
-
[ | ‘
LM
Q HOZ_NDOr Nog anZn__.-___zaﬂ_.z..v:
VoZe N | ] | |
%2, -
| -3 Q1
r —31 oz
s 1ot
= >
‘ N g 3 ¢
> o ~3 0% A
m
= |
|
-]

— 3 0ot

] T I _ ] ] ] _ _ I T [ i _ —d ozt
B NOF N9 H op zuo_.z_.-_w_zn_+—zcw_.znm__zgﬂznﬂﬂzgﬂzoumznﬁwzccﬂ

* I.— } .—.W\ } : 1 4 o L
_ HOAIND L dL qu“_ pholj|DJ _

r
—— .. —.
e ey —— — e — — — — _
e ——— —

|




73

96

SRINIE3} |RINYND 4O UCIIEID| PUE BAIZ A3AINS g UG

‘Sp 2ndy

|

HOUYIS INIMRGHYT SRVMMAIVEA JySn

JTUASINAH "HOSND KINOMS ANHY 5N

D MBI NOr NOO NOW N
0 I W e vl

.m__...a

o,

[ 4

Q

14

CLNOZI HOFL HOPL N DRt N OOC N KT N 0L N O9L N DEZ N OOF

] I ! |

T

edoje

ed|d ejaIouO02 peosajule)




—

USAE WATERWAYS EXPERIMENT STATION

a plpa
M BON 40N

rat

120 NS08 K EDON 40N 4

relnforced core
f"l‘\ A N

N 200N 120 N 18D N 140 N
|
|

|
50

N 28D N 280 N 240 N 220

Figure 46. Results of magnetic total field survey, Site B




|

uuuuuuuuu

o ko
= T = T = T — T - R = O - -~ Wewrowour W
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ
ﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂ

5NE &

MACMETIC
M

O = 25 hegwy contour = §00
USAE WATERWAYS EMPERIMEMT STATICH

G0N 40N 2

pip
O M 4
7
US ARMY EMGINEER OMVISIOM, HUNTSWILLE

DUNM FIELD--DEFEMSE DEPOT MEMPHLES, TH

H
4
[—

35

reinforesd eoncrets o

MW 14
f-r

R} (__‘:-_,——--"/f/_\
(7
| | ™0 ]
A00 N OJEO M PEON O M 220N T0O N 1RO M 1BO N T40 W {20 H 1O M BOH

Figure 47. Results of magnetic gradient survey, Site &




76

26

§ = Jnouog W L =
P e
AUNIONGD 18—

ﬂl
10—
10—
joE—
3gr—
Jos—
30—
3 aL—
308—
3 06—
3 AL —
IdLL—
3 aki—
3 ogt—
Jorl—
3 o5L—
3 081L—
3 ALl —
i d8L—

M SIHJAOM 10J30 3SHID0——0AL NHnd

g Als

g a)g ‘AsAins ANARINPUDY | E-NT 40 SHNSEY Cgv aundiy

NOZ HOr NOB NOB H
adid ejausuea peatojuial

v
i AN




G 3G 'ABAJNS aseyduwl | £-NT 0 synsay g aundiy

NOUVLS INIAIEIJX3 SAVALLIYM JeSn

ANAIDS AADSY 2T -
b= puUDanoAn, .!a__-._._u_n 0

2 s
ML "SIHJMEA LOJ30 ISND0—O0TEN NN

JTHASINGH "NOISIWID HIANISNI KMy 5N

NDOE HOr WOR NOS Z_n:.zoﬂpza:zan_.zun_.zn_vowzn_"uwzrw..ﬂzﬂ.eﬂzm___muzn_unn




0 aUg ‘SayBWAUE JuEHUBIS Jo uonezo Qg aunbiy

HNOIYLS INSNINISXT SAYAMALYM Ivsh ' p-—
H}
SIMVACHY LKYDHINDIS
__ [JETT ool
WL 'SIHIMEA I0d50 3SNIEN—TEI NG &
FTIAGINNH NOISIWD H3N/OHT AN SN
O HOZ HOr HNOP NOR N0l NOGIL NOW NQPL N ORI M ODE N GZZ N OFE N DSZ N DBZ N QO
oo { o— I I Y . ey o 20 I AR SN S M SO S I
- 30L— \
10T = _
00— \_\_\
w 5 m L] |
= or— [
J05— L~
3 09— L~
3 0L =— [
3 08— L
3ge— \_/ edolm wy
3 oOL—
3 0kl — _\.\ @
2o \\\\\\\\\\\\\\\\\\
3ocl—
__ / /Y
304 —
3001 =
3 03— od|d sjeiouon peouCjuw
a0l—= At
3 o T I T T T T T T
NOR MOl WOTL N OFL N OBL N OBY N OOZ M OZZ N O¥E N OS2 N OBZ N O0¢

Tl AN
¥

pooJ |eAnsb

-
————

—
——




56 79

Form Approved

REPORT DOCUMENTATION PAGE OMB No. 9704-0188

arden 1gr the colleclian af INTOF Malon o SEmaIed 1) Jaeragr 1 Raur o Pepaare, ncludig fhe ame 100 e Ag s tuTion e, sEarctihg s myting dats Karl s,
h:?'m‘ "..gﬂﬁ"ﬁ.mmg The Cats nerded, 403 (oMPIEting srd rbugeing TRE Calecion ol 0 AMALON, Send tommEnc ""‘1’"""'9 Ut Eutdlen E3Lmate or dny Grner 210868 of tha
Edlmﬂ o1 IS mATHOR, Incudeng LggmLDmy for reduting tha Buroen. to wWashmgign Hesdauar st Yeruyges, Dirgqugrate {or informaunn Cperpuons ang Apgeartl. 1113 iefenan
o Faaier 2. Vunte 1204, ARINGIER, v & 112074102, and 10 the DHWE af Management 4ng Budget, Paprrwock Aduction Project (G704-318R). Washingion. OC 10503

T. AGENCY USE ONLY (Leave blapk] [ 2. REPORT DATE 3. REPDRT TYPE AND DATES COVERLD
March 1594 Final repoit
a. TITLE AND SUBTITLE 5, FUNDING NUMBERS
Electromagnetic and Muagnetic Surveys at Duna Field,
Defense Depot Memphis, Tennessee MIPR ES793R054

B, AUTHOR(S)

Japet E. Simms

- 8. PERFORMING ORGANIZATION
7. PERFORMING ORGANIZATION NAME(S} AND ADDRESS(ES) PERFORMING OR
U.S. Army Engincer Waterways Experiment Station, Geotechnical Technical Report
Laborstory, 3909 Halls Ferry Road, Vicksburg, MS 391806199 GL-94-8
9. SPONSORING / MONITORING AGENCY NAME(S) AND ADDRESSES) 14 SPONSORING f MDNITORING

AGENMCY REPORT KUMBER

U.5. Army Engineer Division, Huntsville
Huntsville, AL 358074301

11. SUPPLEMENTARY KOTES

Avajlable fram the Mational Technical Information Service
5285 Port Royal Road, Springheld, VA 21161

12a. DISTRIBUTION [ AVAILABILITY STATEMENT 12b. DISTRIBUTION COOE

Approved far public release, distribution is unlimited.

13. ABSTRACT (Maaimum 20 wonds)

A geophysical investigation was conducted at the Defense Depot Memphis, Teapessee. The Defense Depot was
established in 1942 and its past and present mission involves warehousing and distributing supplies to U.5. miliary
services. Due to the nature of its mission and the large supply volumes bandled, some items were spilled, leaked,
or disposed within installation boundaries within the past forty-—cight years. The majority of disposal activities were
conducted at Dunn Field, which is located north of the main installation. The Remedial Investigation/Feasihility
Study performed at the Depot determined that the upper aguifer underlying the installation is contaminated, due in
part tg past disposal activities. Electromagnetic and magnetic surveys were performed on the wesiern portion of
Dunn Field to locate buried sources that may be coniributing to the contamination of the upper aquifer. Six areas
were investigated, one of which is known to contain past disposal treaches and pits. The location of several known
disposal areas was coofirmed at that site. OFf Lbe six sites investigated, four sites exhibit anomalics that may be
unknown burizl trenches or pits.

14, SUBJECT TERMS 15. NUMBER OF PAGES
19
Electromagnetics Geophysics Magmetics 16, PRICE CODE
17 SECURITY CLASSIFICATION 118, SECURITY CLASSIFICATION |19. SECURITY CLASSIFICATION | 20. LIMITATION OF ARSTRACT
OF REPORT OF THI5 PAGE OF ABSTRACT
UNCLASSIFIED UNCLASSIFIED UNCLASSIFIED
NSM 7540-01-280-3500 Standard Form 298 (Rev. 2-B9)

Frescrpeo oy AW Se 23%-18
158107




56 30

FINAL PAGE

ADMINISTRATIVE RECORD

FINAL PAGE




306 8i

FINAL PAGE

ADMINISTRATIVE RECORD

FINAL PAGE




