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TECHNICAL MEMORANDUM
5445 Diz_f_ p_. _e 40_ t_otct_ts r _ot_

To: John W. Rollyson, P.E., Area Engineer
USACE/Tenne_see Area Office

From: Stephen Offuer, P.G., OHM/Ncrcross

PC: Dorothy Richards, USACE/Huntsville

Dana Conkln. USACE/Tennessee Area Office

Angulo Liberatore, OHM/Norcross

Re: Results of the Geophysical Investigation

Duan Field, Defense Depot, Memphis, Termessee
Contract No. DACA45-96-DdJ014

Delivery Order No. 0007

Date: Januat_ 6, 1998

OHM Pr_e_ No. 20_2

Glenn L. Kaden, DDMT

John Lore, OHMfNorcross

On December 18 and 19, 1997, OHM's subcontractor, NAEVA Geophysics. Inc. of

Cla_rlo[tesville, Virginia, conducted an EM-31 and EM-61 geophysical investigu_ioa a_ Dunn

Field, DDMT. This investigation was conducted in ac_.ordance with the scope of work outlined

in the OHM letter to the DSACE, dated December 10, I997.

The area of investigation is a corridor approximately 1450 feet long by 50 feet wide along the

northwest portion of the site, where OHM will be performing intrusive activities associated with

the installation of the interim groundwater remediation system. This corridor corresponds to the

western and northern boundaries of Area/1 identified in the Archives Search Report (ASR), dated

January 1995. A copy of the Figure 11 from the ASR which details the Dunn Field disposal and

Storage sites is included as Affnclvnenl A. The purpose of the investigation was to identify

unexplained subsurface geophysical aaomafies that could potentially represent covered

pits/trenches and/or burial sites within the refe,eaccd area.

Two separate grid areas (identified as Area 1 aed Area 2) were established to investigate the

referencod area. Area 1 is located along the nortfiwestem boundary of the northwest portion of

Duma Field Area 2 is located along the western boundary of the northwestern portion of the site.

The report of the investigation findings, a_ prepared by NAEVA, is included as Attachment B.

The report includes the teckeical approach, methedologie_ used, QA/QC procedures, survey

results a_d conclusinr_s, and saJpporting graphics.
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Accordth E to the fir_iulgs, there were multiple un_xplalned anomalies in Area 1 that appear to fall

in close proximity to the proposed pip_line _'e_ch. These anomalies appear in a contiguous area

from the proposed location of soil boring SB4113 (NA.EVA station 100N) to the approximate

midw_ location between proposed boring SB4)I5 and SBO16 (HA.EVA station 350N). This area

is approximatuly 250 feet in length (see Atta_m_nt B).

In Area 2. there are unexplained anomalies located on or near the proposed pipolim: Ireneh, that

appear to resemble a former trench feature that has been f'tlled with moderate amounts of buried

metal. This area of concern in Area 2 begins near the midway point I_etween proposed boring

locations SB-005 and SB4X)6 (NAEVA station 260N) and continuous through the location of

proposed boring SBXX)8 (HAEVA station 500N). This area of concern appears to correspond with

the location of burial site no. 12 (see Attachment A) identified in the ASR as being the disposal

site of sulpimric/bydroculoric acid in 1967. In edditiort, there are isolated smaller anomalies

located near the proposed pipeline trench from NAEVA station 510N through 620N (see

Attachment B).

In conclusion, there are unexplained subsurface anomalies located in the area of the proposed

pipeline french and grf}undwater recovery wells Based on this information, an addendum to the

Site Specific Health and Safety Plan is forthcoming from OHM addressing intrusive work in the

identified areas of the subsurface anomaims.



. ¢, k-
: ,>., .,_L'EB _ 'SE] 07:IEk_l_ p,4/14

..... 281 4

ATTACHMENT A



281 5 P5_14

..r

• = Fi 9. I]

%
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Table 7. Description of Dunn Field Disposal _d Stotage Sites

(Locatlons of Si_es are Show on Fig. ll)

Location

Burial Si_ee

i

2

3

5

6

7

8

9

I0

Ii

12

13

14

19

15

17
18
19

22

29
30

33

Burn Sites

2i

31

Tralnin E sets, nine each, mostard and Lew£slte. 1955

7 pounds (1ha) _ium hydroxide, I gal glacial
acetic acid, 19_5

3,000 quarts (q¢) chemicals, 5 c_ic £eet (£¢ 3)

or_ho-tol[dlne dihydrochloride, 19_5

Thirteen 55-gal dr_ms oil, grease, an4 point, dace
unkn0_

Thirty-two 55-gal dr_s oil, grease, _d _hiuner,
1955

9 ft 3 methyl b_mide s 1959

40,037 unics olntment (eye), [955

1,700 bottl_ £_ing n£trlc acid, I%54

3,768 1-gal cans methyl bromide, 19_4

Ashes and metal refuse from burning pi_, 1955

i,&33 l-o_nee (oz) bottles _richlor0acecic acid, [_55
Sulphurlc/hydrochloric acids. [967

32 cubic yards mixed chemicals _d acid. 900 Ibs

da_ergen_, 7_000 Ibs alt_mi_t_m sulphate, 200 [bs

Sodium, 1968

Sodi_ phosphate, 1968

An[d, 1959

_zrbicide, cleaning compound, medical s_ppliss, 1969
Acid, dat_ t_rlknov_t

Kard_ara (n_ts and ho_ts)

• XOC3 impre_nite

Food suppJ.ies

Burial s_ta prior GO bauxi_ e storage; foods,
construction debris buz'nad; 19_8

I4 b_rial pi_s containing sod_%tm phosphate, sodium.

acid, medical SupP lies , chlorinated lime; 1970

Sanitary _s_, Smoke pots, CN caniscers
Old burn area, 19_6

=-20
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Table 7. Description cf Dunn Field Disposal cud $_crage Sites

(Locacians of Sites _re Shown on Pkg. II)

(Cou_inued, Pa_ 2 o£ 2)

Locatlo_

ScoTa_e Siteg

Z9 Pesticide storage
27 Ba%L_i£e

28 Ftuorspar

32 Bauxlte, 1942-72

O_her S£_es

20 Asphalt dmmp

23 Open dra{n d_Cches

2_ Pistol range

26 Bur{ed drainpipe

L.:̧ .

2-2L
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Su_sm'face Geophysical Surveys

Results of Geophysical Investigation

Memphis Defense Depot
Memphis, Tennessee

Prepared for: OI']DI Remediation Services Corp.

Norcross, Georgia

Dates o/Investigation: Decemhe_ 18-L9, 1997

Pmp_cd by:

G, Hmale.r Warn

$_mor Gc_physJcLst G_olog_st
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Fi_n" g
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Axca 1 EM-31 Qx_dratum Data Coerom" Map
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Ar_ I Eb(_l I_ot_m Coll Concou, Map
Ax_a ? Gnd/C_lrur¢ Map

Ar_a 2 EM-31 Quadra_ur_ Data Conifer Map
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Introductinu

OHM Remediation Services Corp. contracted NAEVA Geophysics to conduct a

geophysical investigation at the Memphis Defense Depot in Memphis, Tennessee. The area of

investigation was a corridor approximately 1400 feel by 50 feet in the Northwest come* of the

Depot, where a proposed pipeline is to be buried. 'Ihe objectives of the thvestagation were to

identify geophysical anomalies that eoald represent covered pits, trenches, or burial .sites.

The area of investigation is bordered an the north and west sides by a chain-link fence

and to the northeast by a sthgle track railroad spur. Power poles with overhead dectfie tan

parallal to the feneelthes and two larger high tension towers crossed the southernmost por0on

of the western area. Numerous sw.el monitor wells were localed within the su_ey area.

Field work was conducted on December 18 '_ and 19% 1997. Site orientation and

discussions with Steve Offaer concerning survey boundaries, fine spacing and cultural features

took place the morning of the 18 _. That morning and afternoon, lines were established and

marked across the area, and a gdti/culture map was prepazed. Geaphysinal su_,eying with the

EM-31 was conducted during 18'_ and 19% while surveying with the EM-6I was conducted on

the 19z.

Survey Grid

Two sepazate grids (Area 1 and Area 2) were established to investigate the proposed

trench line (Figures 1 and 5). Area 1 is the northern-most grid with survey lines oriented in a

nm_heast direction corre.sportdthg to the bearing of the proposed trench fine in this area.

Coordinates [OOE 4- 100N were established to correspond with the wooden stake labeled "pIN"

marking the principle turning point of the proposed trench. Line 1OOE was run coincider_t with

the center fine of the trench. Control stations were m_rked with pin flags at 100 foot intervals

and with paint at 50 foot intervals along lines spaced l0 feet apart.

Area 2 was the southern-most grid, with survey lines oriented in an approximate north

direction. Lines were established at 10 foot spacings, with contzol stations m_rked at 50 foot

c_
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sc_uth of the high voltage power line) to 10GON (10 feel north of the "PIN" at principle bend in

the proposed trenehllnc). Line 100E of Area 2 follows wooden st_e.s spaced I00 feel apart

along the proposed trench to uppmximately 625N, where the proposed trench t.y_kcs a smafi

deviation to the we.st.

Methods

Non-lntrusive surveys of the AOC were conducted utilizing a Geonics EM-31 and EM*

6[. The Geonies EM-31. is an electromagaefic frequency domain instrumenl primarily used to

measure ground ¸ conductivity. Anomalous changes in conductivity could represent areas

containing buried waste. The Geonics F_M-61 _s an electromagnetic instntment designed to

detect sbalfow ferrous and nQn-fcn'ous metallic objects with good spaeiaI resolution. EM-61

anomahes could J_p_setlt metal objects mcorporltled within buried waste materials.

The EM-3I mea.sures the quadrature (conducgvity) and in phase components of the

induced eiectz'omagnetic field, which ate t'ecordnd simultaneously. The quadrature is a me.a_ure

of electrical conductivity, expressed in units of milliSiemens/meter. ElectaJcal conductivity in

rids case ia a function of perrneabitity, conductivity of included soi/ moisture, degree of

saturation and compaction, and subsurface material type While absolute values of tenain

conductivity are no_ usually diagnostic, their spahal varlations a_e important in identifying areas

eontalrting foreign mateazaJ or disturbed material. The in-phase componen_ is primarily used

de_et buried meted, using relative urdts of parts per thousand (PP0. A negative response is most

commonly expected over axea_ cont,_aing _haDow buried metal debris although a poslgve

response can be exhibited. The EM-31 was uperated in vertical dipole mode, with readtags

colloclnd at 5-foot th_ervals along lines spaced 5 feet apart. Fiducial marker_ were tied to the

data _t c_tttTol stations to accurately locai_ the data along litres,

The E.M-61 system is a time domain metal detector with very high sensitivity and

resointion much greater than the EM-31. The system ¢onsis_s of two ah--cc_red coos, each I

meter in diameter. Secondaxy voltages induced in both co_s are measured in millivolts. The

coi2_ are arranged _o that the larger coil (EM _ource and receiver) lies 40 cm below the second

receiver coil. I_ecause the upper coil is less _ert_igve than the lower coil, only the lower coil

data was used for this investigation. The system was operated in th_ wheel mode, where



,3 ' , I

. ."rZB es 281 12 p. 1_,'14

_2

[";7 distance aJong profiles is recorded Dy an internal odometer mm-kers were also entered into the

:_, data at cofiliol stations to further ensure accuracy. Data was colleeted ¢vez3_ 0.67 fo_l along

, lme_ spaced 5 fee.t apart.

[_
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GeopbyaleaI Data ]Proee._ing

Data collected with the EM-31/61 were transferred from the palmtop computer and

polycorder to a laptop PC for proce.sslng w_th Geortics Dot 31/6I _oftware. Data were r¢_iewe_i

initially az profiles, "where distances were edju_te.d to fiduclal marks, and Lhen prepared for

contouring using Golden's Surfer program. ¸Contour maps were created using a variety of

con[oBr intervals to d_exmine the most eff_tlv¢ pr_entallon. For th_ EM-3I, a contour

foterval of 5 mil2dSiem=ns/mete_ (mS/m) was selected for the quadrature dam, providing good

definition of d=tecte.d fe_tores. An intexval of 2 pa_ per thousand (PP0 was selected to present

in-pha_ data. A contour interval of 5 millivo]ts (raM) was selected for the EM 61 data to show

all significant features .qhlie staying above the nois_ level

Quality AL_urnnce/Quality Control

Calibration checks of the geophysical instruments were performed each morning before

imualion of _urveying in an _rea free of cultural interference. For the EM-31, calibra_on was

done in accordance with the manufacturers recommc.ndadons. Repeats of line IJ0E in Area 1

and line 100E in Area 2 were run and plotted in profile and a_e provided in AppendiCeS A and

B.

Laidal calibration of the EM-61 on the morning of the i8 _' revealed a problem with

background levels of the bottom coil, Additiotially, a test run over a 12 lb. iron sphere failed

to show the expected response. The survey was _uspended until another inshqJme_t could be

delivered to the site the fotlowing day. The replacement EM-61 was checked for caiibralion on

the mormng of the 19 = mad showed p_opcr heckgrDund zeroing _nd response over the test object.

Repeats of a portion of line 100_ in Area I and line I05E in Area 2 were rne_asured and are

pcovided in Appendix A and B.
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Survey Re_,Jlts

At'e 1

The EM-31 conduc_ity and in-phase data (Fig_re_ 2 and 3) defined several anomafie_

that cannot be explained by cul_r_ features. One such a_omaly, most outsta_thng in the

conducd',_ty data, is centered at 110E + 285N and fail close to the proposed trench line. The

retarder of the une.xrl_ned _tnomzJ_es ax_ SM_I] _3d are located off the propo,_ trench hne.

No laxger featu_ that could repro.sent tJenches or pits are evident in the data.

Wne Elvl-31 data clearly shows e,ddence ef several cultural features such as the fence_e

&long _ no_ _de o£0_c area, _ r_ilro_d spur, morti_or welis, a_d a concrete plpellne cros_thg

at approx_ma_eAy 230N. Refer to Figure 1 for identification o£a_ _o_own cuRura] feature_.

The F-M-61 _ata (Figure 4) s_ows _ignificanfly laYge areas of buzied me_al. There are

two areas w_t_ the south half o£ the survey block of elevacod response in the EM-61 dam tha_

are poorly re._olved or not evident in the EM-31 data. The first are_ is located on Lines IIOE

to 140E between stations 120N and 220N. The se_ood a_ea is _oca_ed on L_es I00E to 140E

be_een sta_ons 270N _d 35(}N. Because there i_ poor correlation in tl_e_e _ea._ he_._een the

EM 61and the EM-31, it is reasoned that these a_e_ may be char_ctenze_ by small shallow

burie_ m_r_llic o_ecls. "['he majority of the buried metal appears to be to Ihe southeast, or o_

of the proposed pipeline.

Th_ nor'_e_ster_ half of ihe _u_ey axe_ appears to he m_ch cleaner _,_th only a few

small sea,tore4 _on_. Two of the Iargcr anomalies _at a_e proximal to the U-e_ch line are

centered at 105E + 380N and a_ 95E + 590N. All of {he cultural features mendonod _n the

EM-31 data _re a]_o clearly _'_dg_t m the EJVI-_I data.

Are_ 2

The EM-31 conductivity a_d in-phase data (Figures 6 and 7) idendfied two outstm_ding

m_om_lies that cannot be explained. "]Tnc ftrst anomaly is evident on lthe_ 120E to 140E fi'om

stations 200N to 310N. The second a_d ]_rgest m_omaly was resolved on 1Jnes 80E to 110E

from stations 280N to SOON. This feature.looks suspiciously like a t_nch Fd]ed with moderate

amounts of buried metal.
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F-,',_-31conductivitydata (Figur_ 6) shows s_voralculturalfeamrc_ such as Lhc fmuceIinc

_d the powerli_e towers. On [inv140E from st_tk_ns340N to 450N severalsmall alternating

highs mud lows in the data _Lr_due to periodichigh fre.qucncynolse. The source of thisnoise

is unlo_ovznhut may b_ _ to high voltagepow_rlln_ in the vicinity.

The EM-61 data (Figure 8), a_ with the EM-3I da_, clearlydefined the o_-nch-llke

featurediscussed above. The other outstandL_ganomaly mentioned in the EivI-31data was not

dcFuned with the To.M-61 as itf'allsjustoutsidethe limitso_ L_ data. There ate severaldlsc_tc

anomalies, d_fined vdth the _ 61 data,that_ cvidenc_ of buffed metallicobjects,and that

w_r_ not d_fined in the F3v%-31 data. Again, severalcuI_ural f_ature.s_ apparent in the

cor_tol_reddata, par0cvl_Lrlythe monitor w_tls.

ConcLusion

There arc multiple targets in Area 1 that fall along the proposed pipeline path. Although

no large b'ench-lik_ feature was defined, _mall_r anomalies may need to be considered as

potential areas of co_¢ern.

In AYea 2, a large trench-like anomaly is d_fined m both the EM-61 and EM-31 data mad

can be considared ltkely to contain buried metallic objects. As in .M-ca I, there are multip]e

targets that fall along the proposed pipeline path that may potentially interfere with excavativns.

It sho_][d hc noted that th_ proposed scope of work was t_ cicfin_ relafively lapse areas of bt_ded

m_tal objects not small discrete objects a_d thai th_ line spacing used for this survey (5 feet) i_

kqade.qt_ate to re,solve all small dlscrc_ objects, which a_e cle,_zly present
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