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EXECUTIVE SUl\fMARY 

As a result of the Base Closure and Realignment Act of 1990 (BRAC) , a portion of 

Naval Support Activity (NSA) Memphis, which includes Assembly D, will be closed and 

prepared for transfer to the City of Millington. Assembly D is composed of six solid waste 

management units (SWMU)s: SWMUs 11; 36; 42 and 53; 44; 50, 51, and 52; and 64. AlI 

SWMUs required confirmatory sampling investigations (CSIs) to confmn whether contaminants 

are present or have been released, and, if so, whether characterization will be required. The 

CSI, undertaken by EnSafe/AlIen & Hoshall and the U.S. Geological Survey, adhered to the 

requirements of the Hazardous and Solid Waste Amendments portion (HSWA-TN002) of 

Resource Conservation and Recovery Act (RCRA) Permit No. TN2-170-022-600 and applicable 

regulations. 

As part of the U.S. Navy Comprehensive Long-Term Environmental Action Navy program, the 

following CSI Report has been prepared for the six SWMUs in Assembly D. The following 

summary of the conclusions and recommendations presented in this report. 

Conclusions: 

• SWMU 11, Oiled Dirt Roads (Northside Only) 

Dieldrin exceeded the residential soil risk based concentrations (RBC) in one of 

six samples collected from the surface interval but did not exceed the industrial 

soil RBC. 

The average dieldrin concentration exceeded the transfer from soil to groundwater 

soil screening level (SSL); however, due to its chemical properties, the physical 

properties of the soil, the shallow depth, and infrequency of detection at 

SWMU 11, it is not expected to leach into groundwater or migrate horizontally. 

Based on a preliminary risk evaluation (PRE) performed on data from surface soil 

samples, SWMU 11 is suitable for lease for residential purposes. 
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• SWMU 36, Northside Sewage Treatment Plant Incinerator 

Concentrations of semivolatile organic compounds (SVOCs) benzo(a)pyrene and 

dibenz(a,h)anthracene and the pesticide dieldrin exceeded residential soil RBCs, 

but no detected concentrations exceeded industrial soil RBCs. 

The average dieldrin concentration exceeded the transfer from soil to groundwater 

SSL; however, due to its chemical properties, the physical properties of the soil, 

and the depth of detection, it is not expected to leach into groundwater or migrate 

horizontally. 

Based on a PRE performed on data from surface soil samples and one 

groundwater sample, SWMU 36 is suitable for lease for residential purposes. 

• SWMUs 42 and 53, Building N-12, Interim Hazardous Waste Storage Area and 
Building N-126, Hazardous Waste Accumulation Point for the AIMD 

Concentrations of the Sy~C benzo(a)pyrene and the pesticide dieldrin exceeded 

their residential soil RBCs, but not their industrial soil RBCs. 

The average dieldrin concentration exceeded the transfer from soil to groundwater 

SSL; however, due to its chemical properties, the physical properties of the soil, 

and the depth of detection, it is not expected to leach into groundwater or migrate 

horizontally. 

Based on a PRE performed on data from surface soil samples, SWMUs 42 and 53 

are suitable for lease for residential purposes. 

• SWMU 44, Building N-I02, Hazardous Waste Accumulation Point 

Concentrations of the SVOC benzo(a)pyrene and the polychlorinated biphenyl 

(PCB) Aroclor 1260 exceeded residential soil RBCs, but none exceeded 

industrial RBCs or transfer from soil to groundwater SSLs. 
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Total petroleum hydrocarbons (TPH) for gasoline and diesel range organics 

(GRO + DRO) in one surface soil sample exceeded the state soil cleanup level 

for total TPH. 

The average chromium concentration exceeded the transfer from soil to 

groundwater SSL; however, when data from the surface interval and the 2' to 

3' deep interval are compared separately, only the average concentration in the 

surface interval exceeded the SSL. Due to the chemical properties of chromium, 

the physical properties of the soil, and the shallow depth of SSL exceedance, 

chromium is not expected to leach into groundwater or migrate horizontally. 

Based on a PRE performed on data from surface soil samples, SWMU 44 is 

suitable for lease for residential pUIposes. 

• SWMU 50,51, and 52, Building N-126, Hazardous Waste Accumulation Point for 
the MAG-42, VR-60, and VP-67 Squadrons 

Concentrations of the SY~C benzo(a)pyrene and the pesticide dieldrin exceeded 

residential soil RBCs, but no organic concentrations exceeded industrial RBCs. 

Concentrations of two pesticides (aldrin and dieldrin) exceeded transfer from soil 

to groundwater SSLs; however, due to chemical properties of pesticides, the 

physical properties of the soil, and the shallow depth and infrequency of 

detection, they are not expected to leach into groundwater or migrate 

horizontally. 

Based on a PRE performed on data from surface interval samples, SWMUs 50, 

51, and 52 are suitable for lease for residential pUIposes. 
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• SWMU 64, Building N-16, Materials Storage Area 

Concentrations of SVOCs benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenz(a,h)anthracene, the PCB Aroclor 1260, and the 

pesticide dieldrin exceeded residential soil RBCs in surface samples. 

Concentrations of the Sy~C benzo(a)pyrene and the PCB Aroclor 1260 exceeded 

industrial soil RBCs in surface samples. 

Concentrations of the pesticides aldrin and dieldrin, the SVOC carbazole, and the 

PCB Aroclor 1260 exceeded transfer from soil to groundwater SSLs. Due to 

chemical properties, the physical properties of the soil, and the depth and 

infrequency of detection, aldrin, dieldrin, and carbazole are not expected to leach 

into groundwater or migrate horizontally. 

Aroclor 1260 has not been detected in groundwater monitoring wells surrounding 

SWMU 64, with the closest well located 15 feet to the southwest; therefore, 

Aroclor 1260 is not expected to leach into groundwater or migrate horizontally. 

Concentrations of arsenic in seven surface soil samples exceeded both residential 

and industrial soil RBCs for arsenic as a carcinogen; however, the highest arsenic 

concentration was well below its residential soil RBC as a noncarcinogen and only 

slightly exceeded the 2 X mean background reference concentration. 

The concentration of lead in one surface soil sample exceeded both residential and 

industrial soil cleanup levels (USEPA, OSWERDirective, 9355.4-12); however, 

the mean lead concentration in surface samples did not exceed the residential soil 

cleanup level. 

Based on a PRE performed on data from surface interval samples SWMU 64 is 

suitable for lease for commercial purposes. 
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Recommendations: 

In accordance with PRE methodology and the proposed land use for the SWMU s in 

Assembly D, no further action is recommended. 
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1.0 INTRODUCTION 

Draft Confirmatory Sampling Investigation Report 
Assembly D - Introduction 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

As part of the U.S. Navy Comprehensive Long-tenn Environmental Action Navy program, the 

following Confinnatory Sampling Investigation (CSI) report has been prepared for six Solid 

Waste Management Units (SWMUs) in Assembly D at Naval Support Activity (NSA) Memphis, 

Millington, Tennessee. Figure 1-1 provides a vicinity map of Assembly D SWMUs. 

As a result of the Base Closure and Realignment Act of 1990 (BRAC) , a portion of 

NSA Memphis, which includes Assembly D, will be closed and prepared for transfer to the 

City of Millington. Eight SWMU assemblies (i.e., groups) have been defined for the 

NSA Memphis Resource Conservation and Recovery Act (RCRA) Corrective Action Program. 

Four of these assemblies (A, B, C, and D) are on closing portions of the base and have been 

categorized and ranked according to their BRAC status. Assembly D includes six SWMUs 

requiring CSIs to confirm whether contaminants are present or have been released and, if so, 

whether RCRA Facility Investigation (RFI) characterization will be required. The remaining 

four assemblies (E, F, G, and H) are on portions of the base that will remain open. The CSI, 

undertaken by EnSafe/Allen & Hoshall (EJA&H) and the U.S. Geological Survey (USGS), 

adhered to the requirements of the Hazardous and Solid Waste Amendments portion 

(HSW A-TNOO2) of RCRA Permit No. TN2-170-022-600 and applicable regulations. 

Assembly D consists of the following SWMUs: 

SWMU Description 

·{~i·.i •.. · .. ·•·• ••• • .•• • •. ·•·•· ••• ·.·:r·)·:<.· .... ~·~~~~~i~):··;;··t·~·.·!i··\}.: ..... ~;<: .• ;.... . ..... :;( ...... :{ 
36 Northlide Sewage Ttelltment Plant Incinerator 

44 Building N-I02, Hazardous Waste Accumulation Point 

64 Building N-I6, Materials Storage Area 
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Draft Corifirmatory Sampling Investigation Report 
Assembly D - Introduction 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

Two phases of field sampling investigation were planned to :fill the data gaps described in 

Section 4.2 of the Assembly D Site Investigation Plans (ElA&H, 1995), and to delineate the 

horizontal and vertical extent of any soil contamination at the SWMUs in Assembly D. The :fIrst 

phase consisted of a surface and subsurface soil investigation using a hand-auger and/or a 

truck-mounted Geoprobe to collect samples. If :fIrst phase results warrant further investigation, 

a second phase will consist of installing soil borings and monitoring wells. This report 

summarizes the activities conducted during the first-phase of the CSI and provides conclusions 

and recommendations for each SWMU. All samples were collected and processed in accordance 

with Section 4 of the Comprehensive RFI Work Plan (ElA&H, 1994). 

The data gaps are summarized as follows: 

• The potential for surface and subsurface soil contamination associated with the following 

activities: 

SWMU 11 

SWMU 36 

SWMUs 42/53 

SWMU 44 

- Spraying waste oil on dirt roads and horse-riding trails; 

Incineration of paper and plastic, and presence of a fuel 

underground storage tank (UST); 

Storage of waste oil, paint, paint-thinner waste, mineral spirits, 

and solvents; 

- Former storage of batteries and current storage of equipment; 

SWMUs 50/51/52 - Storage of mineral spirits and paint-thinner waste; and 

SWMU64 Storage of used oil, :frre-fighting chemicals, and transformers. 
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Draft ConfintUltory Sampling Investigation Report 
Assembly D - Introduction 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

• The potential for groundwater contamination, if soil contamination is indicated. 

Sections 2 through 4 describe the regional geology, background conditions, and general sampling . 

and analysis methods used during the Assembly D CSI. Detailed sampling schemes, analytical 

results, and conclusions/recommendations for each Assembly D SWMU are presented in 

Section 5. Analytical data and other information related to specific SWMUs are presented in 

attachments in Volume II of this report. 
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2.0 REGIONAL GEOWGY AND HYDROGEOWGY 

The Memphis area general hydrogeology is discussed in detail in Section 2.11 and a conceptual 

model of the hydrogeology at NSA Memphis is presented in Section 2.12 of the Comprehensive 

RFI Work Plan (ElA&H, 1994). Updated infonnation is available in the Hydrogeology of 

Post-Wilcox Group Stratigraphic Units in the Area of the Naval Air Station Memphis, Near 

Millington, Tennessee (Kingsbury and Cannichael, 1995). On the basis of this updated 

infonnation, the hydrogeology of NSA Memphis is re-summarized below. 

The two stratigraphic units investigated during the RFIs at NSA Memphis are the loess/alluvial 

deposits of Pleistocene and Holocene age and the underlying fluvial deposits of Pleistocene to 

Pliocene age. The loess - eolian deposits consisting of silt, silty clay, clay, and minor amounts 

of sand - is the principal unit occurring at land surface throughout the NSA Memphis 

Northside. Alluvium, which is restricted to stream valleys, includes alluviated or reworked 

loess. The loess is typically 0 to 65 feet in the Memphis area; at NSA Memphis it ranges from 

15 to 45 feet thick. Water-bearing zones are present in the loess primarily in the upper part of 

this unit; however, yields are low and water quality analyses performed during the water use 

survey portion of previous UST investigations indicate that uncontaminated loess groundwater 

does not meet many primary and secondary drinking water standards. Previous investigations 

at NSA Memphis have found depth to water in the loess varying between 5 and 15 feet below 

land surface (bls) and vertical hydraulic conductivities to range from 10-6 to 10-8 centimeter per 

second (cm/sec). Although the loess may be considered an aquitard on the basis of the relatively 

low hydraulic conductivities, this shallowest water-bearing zone is present within this interval. 

Groundwater flow in the loess is primarily downward, although locally some groundwater in the 

loess may discharge to nearby streams, drainage ditches, and other surface water bodies. 

The fluvial deposits underlie the loess in upland areas and consist of sand, gravel, and some 

clay, with thin layers of ferruginous sandstone and conglomerate at the base. This unit ranges 

from 0 to 100 feet thick in the Memphis area; on the Northside of NSA Memphis it ranges from 
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10 to 35 feet thick and represents the most significant component of the surficial aquifer. Many 

shallow domestic wells in Memphis rural areas are completed in the fluvial deposits. Relative 

groundwater elevations between wells completed in the loess/alluvium and fluvial deposits 

indicate semiconfmed to confmed conditions in the fluvial deposits. Typically a downward 

vertical gradient exists between water in the loess and the fluvial deposits. Sediments in the 

fluvial deposits generally COarsen with depth,. and the upper portion typically consists of a 

mixture of very :fme sand with varying degrees of silt and clay that becomes increasingly less 

silty with depth, grading into a :fme to medium sand near the middle of the unit. Grain sizes 

typically coarsen below this interval, grading into a gravelly sand near the fluvial deposits' basal 

section. 

The fluvial deposits are underlain by the Cockfield Formation, a part of the Jackson-upper 

Claiborne confining unit, which is a heterogeneous formation consisting of very fine silty sand 

interbedded with clay and silt lenses or clay with interbedded fine sand lenses. The more 

permeable characteristics of the fluvial deposits, compared to the relatively impermeable 

properties of the overlying loess/alluvium and the underlying Jackson-upper Claiborne confIDing 

unit, result in the fluvial deposits being the preferential zone of groundwater flow and the route 

for contaminant transport in the subsurface at NSA Memphis. 
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3.0 BACKGROUND REFERENCE CONCENTRATIONS 

Five background locations were established to assess ambient soil and groundwater conditions 

across NSA Memphis. Background data for soil consist of 11 samples collected from five 

borings, shown on Figure 3-1. Background reference concentrations were established for metals 

detected in soil to compare to samples collected at Assembly D SWMUs. The background 

reference concentrations (RCs) were calculated by doubling (2 X) the mean concentrations of 

analytes detected at all the background locations. Two RCs were established for soil: RCs, 

2 X the mean or average concentration detected from 0 to 1 foot (surface) for use in later risk 

evaluation; and RCss, 2 X the mean or average concentration detected from 9 to 10 feet deep 

(10 to 11 feet for sample 4BGSOO0411). Table 3-1 shows RCs that were used to compare metals 

detected in samples collected from Assembly D SWMUs. Data summary tables for each SWMU 

(Section 5) compare metals concentrations to background RCs, Risk-Based Concentrations 

(RBCs), and transfer from soil to groundwater screening levels (SSLs). RBCs and SSLs were 

obtained from the U.S. Environmental Protection Agency (USBPA) Region ill Risk-Based 

Concentration Table (July to December, 1995). 

Background samples were also analyzed for chlorinated pesticides to determine average 

concentrations due to routine application for pest control. Also, the June 2, 1995, Technical 

Memorandum Discussion o/Dieldrin Risk Management Issues (BI A&H, 1995), has been included 

in Attachment 1, Volume II, of this CSI report. The memorandum stated that dieldrin was 

ubiquitous at NSA Memphis as a result of aerial applications during a U.S. Department of 

Agriculture (USDA) quarantine on the white-fringed beetle during the 1950s and 1960s. 

Dieldrin was also used in the pest-control trade along with chlordane for general subterranean 

termite control. Risk estimates based on the reported dieldrin concentrations in soil at 

NSA Memphis did not exceed lE-4 Incremental Lifetime Cancer Risk (ILCR). As stated in the 

memorandum, "This :fmding indicates that dieldrin levels found at each SWMU do not 

necessitate remedial action in the absence of other significant carcinogenic risk contributors." 

At background locations, dieldrin concentrations ranged from below quantitation limits to 

311 micrograms per kilogram (ftg/kg) with a mean of 131 J,tg/kg. 
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Table 3-1 
Background Reference Coneeotrations for Metals in Soil (mglkg) 

Sample ID 
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IBGSOOOI0IIBGSOOOllO 2BGSOOO201 2BGS000210 3BGS000301 3BGS000310 4BGS000401 4BGS000411 SBGSOOOSOI SBGSOOOSI0 SBGC000510 
Sample 

Date 09-Jan-95 09-Jan-9S 12-Jan-9S 12-Jan-9S 16-Jan-9S 16-Jan-95 ll-Jan-95 ll-Jan-9S 12-Jan-9S 12-Jan-9S 12-Jan-9S RCs RCss 
Parameter 

Arsenic 
~~> ........ . 
Beryllium 

¢~!:ni 

7.11 

·10.81 
0.4 1 

·t .. j)l1J 

Chromium 9.5 

¢~i ... ·d~i 
Copper 9.9 U 

Rt~)}r·.'·();$1V 
Lead 14.5 1 

~~<, ·.··\2,,1< . 

lOA UR lO.3lJR 
20.21 5.4 1 

93.81 93.3 J 

0.391 0.391 

3.41 1.7 UJ 

11.7 

1.31 
12.2 

$;.RJ 
12 

0,$'(1« \()~tr 
14.8 

8.71 181 

O;13 •• Y> ·······941··. 

to UR 10.$UIt . 

1.81 6.3 1 

193 J lOt J 
0.581 0.521 

2.4 UJ 3.0 UJ 

17 14.8 

SJ 8.31 

8.71 

132J· 
0.511 

2:.9 UJ 

12.7 

.$." 

9.1 1 11.1 1 4.91 91 

·lnt·········· ... ·····(~(t' .·si.}r.t>. • .•. ··.·· .• 1l4.1 
10.41 

~6~J> 
13.1 20.4 

·191 289 
0.691 

3.9m 
0.61 1 0.4 1 0.42 1 0.55 1 0.96 1.02 

6.8 . 44VI··· ...•• •• .•. ···.~~l.U<+·tt.~tJl .. ········· ·24V!·· Bb~ 
18 16.6 11.6 12.7 15.1 26.4 28.6 

jj4J ··.··\t.84;·> .······~~1<? ./(i.?J</ ]Q~ft .·.....J:tij:· U.3·· ... 
12.6 14.5 18.8 17.8 19.9 9.7 15.2 20.3 23.6 33.9 

oj U· ..• ··· •.•.•• l)~~lQ··· ... ····O;.$$lJ,»p~$yft~V)9~$V/ .().~y\ :<..Q~q>.' ·.··~t)i;\<JlPt 
7.91 11.61 12.21 181 11.71 9.71 91 14.21 28.7 25.1 

04Zl1<d .. ttU .. ·.O~t$.~F )\'P.~t~·o.<ig: .. t' ;}}Q.4ifi i ·qiUiV \d.Q#~M.·()}t 648./ 
Nickel 10.7 UJ 19.4 UJ 12.8 Ul 14.2 Ul 15.8 Ul 21.5 UJ 20.8 Ul 18.1 UJ 10.1 UJ 14.1 UJ 29.9 1 BDL 59.8 

~<iD~Vt O:4J~M ,.' • <O'al·tJJ·· . . O.$UUJ)· ······.·004'91.······ ....... 0~4?tJl>·9:i.lI)9i.:i§~lYj·.~.~9li~l~fi)"L(~.#Ql. ijnw./)JPU 
Silver 1.2 U 1. 7 U 1.6 U 1.8 UJ 1.5 U 1.9 U 1.6 U 1.7 U 1.5 U 2.5 U 2 U 

.~} ·• •.. (.1);n .. J:1 . O$jVi().51tr .. 
-:':;::';<":-':.,:,-';<;::. - >.' :'-';':->< 

.q;$O:? • ..•• O~'''ll·· .... ·()'49V><9;~J.i):A$tJl>\9~4~Jj«.~$1t.t. . .'. ·b4~q 
Tin 25.7 Ul 32.3 Ul 21.3 Ul 22.5 UJ 

18JS 
60.81 

31.9 Ul 
...... ~~~ 

22.6 Ul 23.9 UJ 29.1 UJ 22.7 UJ 22.8 UJ 

. ·226 .... ···~3~~i2:1.l\:\ .. i~;·f.:)\.>21.3·' y~~.\ij1;j .'. 1,)</ /~~a"·. 
Zinc 

Nf1ta: 
U 
UR 
1 

35.21 47.71 39.81 49.11 

Analyzed parameter not detected. 
Nondetect reault; detection limit was rejected due 10 labonlory nonconformity. 
Eltimated value becauae quality control criteria were not met. 

54.81 62.71 

Surface Reference Concentration = Parameter avenge concentration acrotl the lIll'face ~ }') interval X 2. 
SubRirface Reference Concentration = Parameter avenge concentration a_ the RlbRirface (> }') inteI'val X 2. 
Below detection limit.. 
MiUignlJll pet" Kilogram 
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59.71 341 49.5 1 

38.7 Ul 

2§~~>< •. 
63.11 

BDL BDL 

JJ~W /80{./ 
BDL BDL 

49;6 )/ 40.:1 
88.3 111.8 
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4.0 GENERAL FIELD INVESTIGATION l\1ETHODS 

The CSI sampling program was intended to confmn whether contaminants present were 

associated with past activities at the Assembly D SWMUs. This section summarizes the general 

sampling and analytical tasks from the ftrst phase of the CSI. The fteld sampling activities 

followed the procedures outlined in the USEP A and Tennessee Department of Environment and 

Conservation (TDEC)-approved Comprehensive RFI Work Plan (EJ A&H, 1994) and Assembly D 

Site Investigation Plans (E/A&H, 1995). 

The CSI soil screening phase required collecting surface and subsurface soil samples at all 

SWMUs with a stainless steel hand-auger for laboratory analyses. Supplementary tasks to this 

general investigation approach included the following: 

SWMU 11 - Additional samples were collected and analyzed on site for polychlorinated 

biphenyls (PCBs) using an immunoassay testing kit; 

SWMU 36 - Subsurface and shallow groundwater samples were collected for laboratory 

analyses using Geoprobe equipment; and 

A geophysical survey was performed using frequency-domain electromagnetic 

instrumentation (EM-3l) which included conductivity and in-phase (metal 

detection) surveys. 

Any deviations from the general investigation approach, descriptions of sample locations and 

intervals, and rationale for laboratory analyses are presented and discussed in detail in the 

SWMU-specmc discussions in Section 5, Confmnatory Sampling Investigations. Deviations 

from the proposed strategy were documented in the fteld logbook. Table 4-1 below summarizes 

the sampling and analytical requirements for the fIrst phase of the Assembly D CSI. 
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SWMU 

11 

36 

44 

64 

Nota: 

Northside Sewage Treatment Plant 
Incinerator 

... ..: •. 8uildiu;N-12 IDterim Hazardous 

WI" ~" ~ and Building 

:~~~;::;:~AlMD 
Building N-I02 Hazardous Waste 
Accumulation Point 

Building N-16 Materiala Storage 
Area 

a - Organic vapor analyzer. 
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Assembly D - Samptiag aad AaaIysis Summary 

Sample Samples 
Locatioas Collected Laboratory Aaalyses b, e 

5 Soil 0-1' SVOC, Appendix IX Metals, PesticidNIPCBs, Dioxin 

6 4 Soil 8-10' No TPH 

Groundwater 43' No voc 

8 Soil 

()"1' ·<Y":..:~i~Y~;~:D.cM,~~t~ii>/ . 
'.-,:;:::: :~:'.~:'-.,":;:):':' .' ','.'.'. '. ' ..... ;. . 

2~3~.· . ··.·<t.i~~~~;_~~~~i:>······:· . 
8 

4 Soil 0-1' VOC, SVOC, Appendix IX Metal., PeRicidNIPCBs, TPH 
4 

4 Soil 2-3' VOC, SVOC, Appendix IX Metal., TPH 

14 

14 
14 Soil 

9 Soil 0-1' VOC, SVOC, Appendix IX Metals, PeRicidNIPCBs 
9 

9 Soil 2-3' Yea VOC, SVOC, Appendix IX Metal., PeRicidealPCBs 

b PCB = polychlorinated biphenyl; SVOC '" aemivolatiIe organic compounda; TPH = total petroleum hydrocarbons; VOC = volatile organic compounds 
c - Appendix IX Metals = USEPA SW-846 Method 601017000 Series; PeRicidealPCBs = USEPA SW-846 Method 8080; SVOC = USEPA SW-846 Method 8270; Dioxin = USEPA SW-846 

Method 8290; TPH '" TenJIIIIIN Modified 8015 Guoline Range Organics and Diesel Range Organics; VOC = USEPA SW-846 Method 8240. 
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All samples were shipped to National Environmental Testing, Inc. (NE1), in 

Bedford, Massachusetts, for the analytical suite prescribed for each SWMU in the Assembly D 

RFI Work Plans (EI A&H, 1995) using Level ill-equivalent Data Quality Objectives (DQOs) for 

95% of the samples and Level N-equivalent DQOs for the remaining 5% of the samples .. 

Validata Chemical Services, Inc., of Norcross, Georgia, validated the NET analytical data. 

Attachment 2 in Volume IT of this CSI report contains the validation report, which indicates that 

the overall data quality of the analytical work for Assembly D is satisfactory. 

4.2 Sample Management 

Sample management procedures during the CSI adhered to Sections 4.12 and 5 of the 

Comprehensive RFI Work Plan. 

4.3 Sample Custody 

Sample custody during the CSI adhered to Section 4.12.5 of the Comprehensive RFI Work Plan. 

4.4 Quality Assurance/Quality Control 

Quality assurance/quality control procedures followed during the CSI adhered to Section 4.14 

of the Comprehensive RFI Work Plan. 

4.5 Decontamination Procedures 

Decontamination procedures during the CSI adhered to Section 4.11 of the Comprehensive RFI 

Work Plan. 

4.6 Investigation-Derived Waste 

Investigation-derived waste (IDW) was handled as specified in Section 4.13 of the 

Comprehensive RFI Work Plan and the NSA Memphis IDW Management Plan (F1 A&H, 1995). 
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NSA Memphis personnel have indicated that most of the spraying likely occurred on the dirt 

roads (and associated parking lots) near the Riding Academy, on the main horse trails, and at 

road/trail intersections. Although no records are known to exist that verify the use of 

PCB-contaminated oil for dust suppression, it is possible that oil contaminated with these 

compounds may have been used because PCBs were not regulated during the reported period of 

spraying. 

5.1.2 Topography and Drainage 

Based on the USGS 7.5-Minute Brunswick quadrangle and maps of NSA Memphis based on 

digital orthophotography, surface runoff near the Riding Academy and main horse trail generally 

drains east and southeast toward a drainage ditch which runs along the eastern side of the 

Northside. At its closest location, the drainage ditch is approximately 1,000 feet east of the 

academy and eventually joins the Big Creek Drainage Canal 8,000 feet south of the academy. 

Surface runoff from the northern portion of the horse trails drains into the Navy Lake Complex. 

Lake Louise and Tanya Lake receive overflow from Navy Lake. A topographic map showing 

local land elevations for the NSA Memphis Northside is provided in Attachment 3, Volume II, 

of this CSI report. 

5.1.3 Site-Specific Geology and Hydrogeology 

A USGS exploratory soil boring, designated Stratigraphic Test Hole 6, was completed 

approximately 1,500 feet north of the riding academy stables. The test hole originally was to 

be advanced approximately 15 feet into the Cook Mountain Formation (the confIDing unit 

separating the Memphis Aquifer from the overlying Cockfield Formation and shallower units). 

However, due to the unanticipated thinness of the Cockfield Formation, this borehole was 

advanced approximately 30 feet into the Memphis Sand. Based on an inteIpretation of the USGS 

geophysical logs, the following lithology is present in the northern portion of the NSA Memphis 

Northside: 
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Loess: Approximately 24 feet of wind-blown silt and clay deposits. 

Fluvial Deposits: Approximately 10 feet of sand and gravel. 

Cockfield Formation: Approximately 176 feet of alternating sand, clay, and some 

lignite. 

Cook Mountain Formation: The Cook Mountain, characterized as a light olive-gray to 

pinkish-gray clay, is defined as the upper confIDing unit 

between the surficial aquifers and the Memphis Aquifer. Test 

Hole 6 penetrated approximately 12 feet of the Cook Mountain 

Formation, its total thickness at this location. 

Memphis Sand: The Memphis Sand, characterized as a thick (between 865 and 

880 feet) deposit of primarily fme to very coarse sand with 

lenses of clay, silt, and lignite, supplies water to industries and 

municipalities throughout Shelby County. 

Subsurface soil information was also collected during the Assembly A RFI at SWMU 8, the 

Cemetery Disposal Area, approximately 1,000 feet west of the horse trail circling Navy Lake 

at its closest point. 

In January and February 1995, three shallow (20 feet bls) monitoring wells were installed in the 

loess at SWMU 8, and were closed shortly thereafter due to the absence of groundwater in the 

wells. Four intermediate (30 to 35 feet bls) monitoring wells also were installed in the 

upper-level fluvial deposits at SWMU 8 in January and February 1995. The SWMU 8 boring 

logs indicated the presence of a low-permeability silt between 18 and 25 feet bls (loess). 

The laboratory-measured vertical hydraulic conductivity for a soil sample collected from 23 to 

25 feet bls is 3.0 X 10-8 cm/sec. Underlying the loess is a silty sand with gravel unit extending 

to at least 50 feet bls (fluvial deposits), which exhibited some silt and silty clay layers up to 
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5 feet thick. No hydraulic conductivity data were collected for the silty sand and gravel unit at 

SWMU 8. SWMU 8 boring logs and geotechnical laboratory results are provided in 

Attachment 3 of the Assembly D RFI Site Investigation Plans. 

5.1.4 Preliminary Investigations 

According to the Initial Assessment Study (lAS) (Hannon Engineering and Testing/NEESA, 

1983), six soil samples collected from three locations on the oiled dirt roads on the 

NSA Memphis Southside were analyzed for PCBs. No PCBs were identified in the samples 

above a detection limit of 0.5 parts per million (ppm). Based on the analytical results, no 

further action (NFA) was recommended in the report. TDEC forwarded a letter (dated 

July 29, 1986) to the Navy in response to the lAS and the 1985 Phase II Navy Assessment and 

Control of Installation Pollutants Department (NACIP) Program Confirmation Study, Verification 

Phase (Geraghty and Miller, 1985). The letter stated that because soil samples were collected 

from only three locations along one road on the NSA Memphis Southside, limited sampling was 

not adequate to characterize the entire facility. Despite this letter, the subsequent ERC/EDGe 

1990 RFA also indicated SWMU 11 required NFA by the Navy, and was approved by USEPA 

Region IV and TDEC. In 1995, the NSA Memphis BRAC Cleanup Team (BCT) determined 

that SWMU 11 and several other NFA SWMUs on the Northside would require investigation 

before transfer of the property following the partial closure and realignment of NSA Memphis. 

Additional information from samples collected from the Navy Lake area in 1995 is available in 

the Gray Area Investigation Repon (E/A&H, 1995). Sediment and soil samples collected from 

the three recreational lakes near the oiled dirt roads were analyzed for pesticides and herbicides. 

Five samples were collected from Navy Lake, three from Lake Louise, and seven from 
Tanya Lake. Analytical results indicated the presence of the following pesticides and herbicides 

at concentrations considerably less than their sediment screening values and/or RBCs (as outlined 

in US EPA Region ill Risk-Based Concentration Table, July to December 1995) for residential 
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soil: merphos, dieldrin, and 2,4,5-TP. These compounds were attributed to nonnal pest/weed 

management practices. 

5.1.5 Field Investigation Methods and Analytical Requirements 

The SWMU 11 field investigation prescribed in Assembly D Site Investigation Plans consisted 

of collecting 19 soil samples from the surface interval (0 to 1 foot hIs) using a stainless-steel 

hand auger according to the sampling methods outlined in Section 4.4.4.3 of the Comprehensive 

RFI Work Plan. Figure 5.1-2 shows the soil sample locations. A proposed sampling point 

between locations of samples OlI-S-00Ol-Ol and 011-S-0002-0l was omitted during fieldwork 

at SWMU 11 due to its proximity to these points; however, the remaining 18 samples were 

collected in accordance with the site investigation plan. 

Based on conversations with NSA Memphis personnel, certain areas of the dirt roads, trails, and 

parking lots have historically experienced more frequent pedestrian, equine, and vehicular traffic 

and, therefore, may have received more frequent waste oil application than other trails. 

Specifically, the areas where waste oil may have been applied frequently include the dirt parking 

lot associated with the riding stable, trail-road intersections, and trail intersections. As shown 

in Figure 5.1-2, six surface soil samples were collected from these areas. Each sample was 

split, with one portion submitted to an offsite laboratory for PCB analysis by Method 8080, 

Appendix IX metals by the 601017000 series method, and cyanide by Method 9010. The 

remaining sample portions were analyzed in the field using the Rapid Immunoassay Screening 

(RIS) method, which can detect chlorinated compounds such as PCBs at concentrations greater 

than 1 ppm, with results available· within 30 minutes of sample collection. Twelve additional 

shallow soil samples (Figure 5.1-2) were collected at various locations along the dirt roads and 

horse trails to provide supplemental coverage throughout the SWMU. These 12 samples were 

also analyzed in the field for PCBs using the RIS system. 
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PCB analysis by immunoassay in the field adhered to the manufacturer's guidelines and 

standards. Screening samples submitted to an offsite laboratory for analysis adhered to 

Level IV -equivalent DQO. 

Immunoassay Testing 

All 18 surface soil samples were analyzed in the field for PCBs with the EnSys RIS~ Test 

System. Analysis consisted of adding standards, samples, and color-change reagents to test tubes 

coated with a PCB-specific chemical. The PCB concentration in the sample was determined by 

comparing its color intensity with that of a standard. 

The PCB concentration is inversely proportional to color intensity; the lighter the sample's color 

development, the higher the PCB concentration. The colorimetric measurement was made by 

comparing samples against a 1 ppm standard using a differential photometer. A sample color 

lighter than the 1 ppm standard would yield a negative photometer result, indicating the presence 

of PCBs above the concentration of the standard; a sample color darker than the standard would 

yield a positive photometer result, indicating no PCBs above the concentration of the standard. 

5.1.6 Nature and Extent of Contamination 

This section provides the analytical results for surface soil (0-1 ') samples collected during the 

first phase of the SWMU 11 CSI. Analytical results for surface soil samples were compared to 

RBCs for residential and industrial soil (USEPA Region ill, July to December 1995). 

Constituent averages for SWMU 11 were compared to transfer from soil to groundwater SSLs 

to determine the need for further study or action (Office of Solid Waste and Emergency 

Response (OSWER) Soil Screening Guidance memorandum, USEPA, 1994). Constituent 

concentrations from individual samples were also compared to SSLs. Metals analytical results 

were compared to background RCs (2 x mean). Table 5.1.1 'summarizes SWMU 11 PCB 

Immunoassay results. Tables 5.1.2 and 5.1.3 summarize laboratory analytical results compared 

to RBCs and SSLs for organic and inorganic compounds at SWMU 11, respectively. 
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Sample Identification 

Standard 

011S000101 

Standard 

011S000401 

011S000501 

011SOOO701 

Standard 

011S000901 

01IS00I001 

0118001101 

011S001201 

Standard 

011S001401 

0118001501 

011S001601 

0118001701 

Standard 

0118001801 

011S001901 

Notes: 
a Optical density 

Table 5.1.1 

Draft Confirmatory Sampling Investigation Report 
Assembly D - SWMU 11 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

SWMU 11 - PCB Immunoassay Soil ScreeoiDg Results 

Date AODo", OD Sample 
Analyzed Standards 1 ppm Interpretation 

.. .()~ ..•...... 

10/6/95 1.04 < 1 ppm 

10/5195 -0.16 New Standard 

Ip/5195 0.56 < 1 ppm 

10/5195 0.59 < 1 ppm 

10/5195 0.56 < 1 ppm 

10/5195 -0.32 

10/5195 0.31 New Standard 

10/5195 0.47 < 1 ppm 

10/5195 0.45 < 1 ppm 

10/5195 0.47 < 1 ppm 

10/5195 -0.05 New Standard 

10/6/95 0.36 New Standard 

b A set of standards was analyzed with each sample batch; a new set of standards was prepared every eight samples. 
< less than 
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Dieldrin 0-1' 

Nota: 
a Feet bl •. 

···········1/6.··· .. 

116 

Range or 
DetedicJaC 

130 

Table 5.1.2 

Draft Confirmatory Sampling Investigation Report 
Assembly D - SWMU 11 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

SWMU 11 - Orgaai&:s in Surface Soil U&I/kg) 

RBC-Res. 
Ezceedaaces 

N/A 40 

IJIdustriaI 
Soil RBC" 

360 

ssu 

o 

SSL 
Ezceeded'!l 

y 

b Six samples collected from .ix locatiollB from 0 to 1 foot bl. was analyzed for Appendix IX Metal., cyanide, aod Pesticides/PCBs. 
c Range lower limit i. the lowest detected parameter concentration. 
d MMD is baaed on detected parameter concentrationa only. 
e Reaideotial aod iodultrialecreening values (RBC-R •. , RBC-Ind.) are from the luly to December 1995 Risk-Baaed Concentration Table (October 20, 1995, USEP A Region m RBC memo). 

RBCs are only applicable for comparison to date from samp_ collected aero .. the 0 to I-foot bls interval. 
f SSL considered protective of contaminant tranafer from .00. to groundwater (from USEPA Region m Risk Baaed Concentration Table, luly to December, 1995). 
g Contaminant avenges were compared to SSLs for determination of need for further study or action. 
N/A - Not applicable .. 

Table 5.1.3 
SWMU 11 - Inorgaai&:s ia Surface Soil (8IIIkI) 

RC REIIichBtiaI RBC-Res. 
EzceedIQM'A'!!l Soil RBC' Ezeeedaaces 

Barium 0-1' 6/6 60.4 - 162 107 191 0 5.500+03 o 

~\Iin 0-1' 616 0.29 - 0.46 0..40 0.96 0 0.,$ 

Cadmium 0-1' 6/6 1.1 - 3.5· 2.6 BDL 6 39 o 
.. 

~14'n ••.•.• 0-1' 616 1.6 - 194 Il.l 26.4 ··0 .. ~~ 
Cobalt 0-1' 6/6 4 - 9.6 7 15 0 4.70.+03 o 
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IDdustriaI 
Soil RBC' 

1.40.+05 

1.00e+03 

1.20.+05 

RBC-lad. 
EzceedMCes 

o 

o 
o 

o 

. ···.t5 . 

32 

180 

6 

~9i 

It 

.> ..• ,;,/ .•.....•... 

Y 

1'1 

N 

N 

N 



Table 5.1.3 
SWMU 11 - Iao ... Mia in Surface Soil (1Ilg/kg) 

Draft Confirmatory Sampling Investigation Report 
Assembly D - SWMU 11 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

RC Re8ideatiIl RBC-Res. IadaRriaI 
Soil RBC' 

RBC-Iad. SSL 
Exceeded!!' P ..... eter ~ Soil RBC' Exceedll"tf'! Exceed ... es 

.Coppej. 

Lead 0-1' 6/6 6.8 - 78.7 21.0 28.7 

M~·· O,l4 WA I.l 

Nickel 0-1' 6/6 6 - 40.9 17 BDL 6 1.600+03 o 4.10e+04 o 21 N 
.. .. 

0.34 .- jU9 O~7 SDt. 

15.2 - 24.3 20.0 49.6 

Nota: 
a Feet bl •. 
b Six lamplea collectod from six Iocationa from 0 to 1 foot bls were analyzed for Appendix IX Metal., cyanide, and PNticidoalPCBI. 
c Ilaage lower limit i. the low .. detected parameter comeotration. 
d Mean of detected parameter coocentrationa. 
e Background refenllce c:oncemrmon (2 x mean background). See Section 3 of this report for a dilcuaaion ofRCs. 
f RMidentiaJand iuduItriaI acre.iugvaluea (RBC-Rea., RBC-Ind.) are from the luly toDecemb« 1995 Riak-Bu«! COOCCIIUationTable(Octobec20, 1995, USEPARegionmRBCmem). 

RBCs are only applicable for comparilOn to data from lamplea collected IIClO8I the 0 to I-foot bla interval. 
g SSL conaidend protective of contaminant tranafw from aoil to JfOUIldwater (from USEPA Region m Risk-Saeed Concentration Table, luly to December 1995). 
h Contaminant avengea were compared to SSLa to determine need for further study or action. 

RBC for arsenic u a carcioogen. 
j Risk-based data fOl' hexavaleat chromium (VI). 
k SSL not available at thia time. 
I Value is lOil cleanup level for total lead (US EPA OSWER Directive, 9355.4-12). 
N/A Not applicable. 
BDL Below detection limit. 
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Table 5.1.3 also compares soil inorganic concentrations to background RCs as described in 

Section 3 of this report. Laboratory analytical data are presented as Appendix A. 

Organics 

Laboratory analysis did not identify PCBs above the RBCs for residential soil of 

(0.083 milligrams per kilogram (mg/kg» nor did the RIS system identify PCBs/chlorinated 

compounds at a concentration of greater than 1 ppm. Therefore, additional shallow soil samples 

were not collected for offsite PCB analysis. 

As Table 5.1.2 indicates, two pesticides were detected in the six samples collected from the 

surface interval at SWMU 11. Only one pesticide was detected at a concentration exceeding the 

residential soil RBC; dieldrin was detected in one of six samples (OII-S-0006-0I) collected from 

the surface interval at a concentration of 130 p.g/kg, exceeding the residential soil RBC of 

40 p.g/kg. However, the dieldrin concentration was still well below the industrial RBC of 

360 p.g/kg. 

As noted earlier, the Discussion of Dieldrin Risk Management Issues memorandum stated that 

dieldrin was ubiquitous at NSA Memphis as a result of aerial applications during a. USDA 

quarantine on the white-fringed beetle during the I950s and I960s. Dieldrin was also used in 

the pest-control trade along with chlordane for general subterranean termite control. Risk 

estimates based on the soil dieldrin concentrations at NSA Memphis did not exceed IE-4 ILCR. 

The average concentration of samples collected during a background study was 131 p.g/kg with 

a maximum detected concentration ·of 311 p.g/kg. As stated in the memorandum, "This finding 

indicates that dieldrin levels found at each SWMU do not necessitate remedial action in the 

absence of other significant carcinogenic risk contributors." 

No compounds exceeded industrial soil RBCs in surface soil samples. Dieldrin was detected in 

one of six samples at a concentration of 130 p.g/kg. The detected dieldrin exceeded the transfer 
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from soil to groundwater SSL of 1 p,g/kg and is near the average dieldrin concentration of 

131 p,g/kg detected in background samples. Although dieldrin exceeded the SSL in one sample, 

because of it's chemical properties, the physical properties of soil, and the depth and frequency 

at which it was detected at SWMU 11, dieldrin is not expected to leach in appreciable quantities 

(if at all) into underlying groundwater. Also, the physical adsOlption of the contaminants to soil 

particles and organic material greatly limits horizontal migration. 

Figure 5.1-3 provides a plot of pesticides in surface soil samples (0 to 1 foot bls). Figure 5.1-4 

provides a plot of transfer from soil to groundwater SSL exceedances. 

Metals 

As Table 5.1.2 indicates, 13 metals were detected in the surface interval; however no 

concentrations exceeded both background RCs and residential RBCs. 

Concentrations of three metals exceeded transfer from soil to groundwater SSLs in individual 

samples: 

• Barium exceeded the SSL of 32 mg/kg in all six samples with a maximum detected 

concentration of 162 mg/kg. 

• Chromium exceeded the SSL of 19 mg/kg in one sample (01l-S-0006-0l) at a 

concentration of 19.5 mg/kg. 

• Nickel exceeded the SSL of 21 mg/kg in one sample (011-S-0006-01) at a concentration 

of 40.9 mg/kg. 

Although chromium and nickel concentrations in individual samples exceeded SSLs, their 

average concentrations at 11 mg/kg and 17 mg/kg, respectively, did not, indicating no need for 
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further study or action. The average barium concentration of 107 mg/kg exceeded the SSL of 

32 mg/kg; however, the maximum detected concentration of barium in surface soil at 162 mg/kg 

did not exceed the 2 x mean surface soil background RC of 191 mg/kg. Site constituent 

averages were calculated using constituent sample data from all sampling intervals. 

5.1.7 Preliminary Risk Evaluation 

In accordance with Guidance on Preliminary Risk Evaluations (PREs) for the Purpose of 

Reaching a Finding of Suitability to Lease (USEP A Region IV Memorandum, 1994), a PRE was 

conducted for SWMU 11 using data from the six surface soil samples collected during the CSI. 

The PRE was conducted by constructing a table for carcinogenic and systemic (noncarcinogenic) 

compounds. The maximum concentration for each detected constituent and its corresponding 

RBC concentration was entered into the table to calculate cumulative human health risk. 

However, if the constituent maximum concentration did not exceed the background reference 

concentration, it was not included in the PRE. Soil data used in the calculations were 

exclusively from samples collected across the surface (0 to 1 foot bls). Proportionate risk was 

calculated for each detected site constituent by comparing its maximum reported concentration 

with the respective RBC value. Residential and commercial scenarios were calculated 

separately. RBC values were calculated by USEPA based on a risk threshold of 10-6 for 

carcinogens or a hazard quotient (HQ) threshold of 1.0 for noncarcinogens. Therefore, a risk 

ratio was calculated for each contaminant by the following equations: 

Carcinogenic Risk Ratio: 

Noncarcinogenic Risk Ratio: 

where: 

RR 
Media Concentration = 
Screening Value -
TR -
THQ -

RR = (media concentration/screening value) x TR 

RR = (media concentration/screening value) x THQ 

the risk ratio 
the maximum concentration of a site constituent 
the RBC value for that particular constituent 
target risk for RBCs 
target HQ for RBCs 
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The risk ratios for each chemical were summed separately for both residential and commercial 

scenarios to determine the overall site risk. If the carcinogenic n..CR was greater than 1 Q-4 or 

the noncarcinogenic hazard index (Ill) was greater than 1, the site may require additional 

investigation for the corresponding land use scenario. If neither threshold was exceeded, no 

further action was recommended and the property was considered suitable to lease for the 

specified land use scenario. 

According to Figure XVll-l, the Aviation-Related Development Alternative presented in the 

Base Reuse and Development Plan (RKG, 1995), the area that includes SWMU 11 will be used 

for commercial purposes. Tables 5.1.4 and 5.1.5 summarize PRE results for SWMU 11. 

Table 5.1.4 
SWMU 11 - Preliminary Risk Evaluation - Carcinogens (pglkg) 

Background 
Reference 

Screening Value" Risk Ratio 

Parameter ConcentrationR Concentrationb Residential Industrial Residential Industrial 

Beryllium 

Dieldrin * 
ILeR 

Notes: 
a 
b 
c 

N/A 

* 

460 960 1.50e+02 1.30e+02 O.OOe+OO O.OOe+OO 

130 N/A 4.00e+Ol 3.60e+02 3.25e-06 3.61e-07 

The highest detected concenlralion for each compound was used. 
Background reference concen1rati.on (2 X mean background). See Secti.on 3 of this report for a discussion of RCs. 
Screening values are RBCs from the July to December 1995 RBC Table (October 20, 1995, USEPA Region ill 
RBC memo). 
Not applicable. 
Constituent exceeded background reference concen1rati.on. If background reference concentralion was not 
exceeded, constituent was not ILCR calculation. 
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SWMU 11 - Preliminary Risk Evaluation - Noncarcinogens (pg/kg) 

Soil Screening Value" Risk Ratio 

Parameter 

Background 
Reference 

Concentration· Concentrationb Residential Industrial Residential Industrial 

Barium 162,000 191,000 5.50e+06 1.4Oe+08 0.00e+00 0.00e+00 

Chromium 19,500 26,400 3.90e+05 1.00e+07 0.00e+00 O.ooe+oo 

.~ ...................... . 

Copper 

.~ ... 

Nickel * 

Vanadium 

HI 

Notes: 
a 
b 
c 

BDL -

* 

15,500 23,600 3.10e+06 7.6Oe+07 0.00e+00 0.00e+00 

40,900 BDL 1.60e+06 4.10e+07 2.56e-02 9.98e-04 

24,300 49,600 5.50e+05 1.4Oe+07 0.00e+00 0.00e+00 

··.li.ji~· 

0.03 <0.01 

The highest detected concentration for each compound was used. 
Background reference concentration (2 x mean background). See Section 3 of this report for a discussion of RCs. 
Screening values are RBCs are from the July to December 1995 RBC Table (October 20, 1995, USEPA Region ill 
RBC memo). 
Below detection limit. 
Constituent exceeded background reference concentration. If background reference concentration was not exceeded, 
constituent was not HI calculation. . 

The resulting residential and industrial carcinogen ILCRs at 3. 26e-06 and 3. 62e-07, respectively, 

fell well below the 104 criteria, indicating no risk in either scenario. The resulting residential 

and industrial noncarcinogen IDs at 0.03 and <0.01, respectively, fell well below the criteria 

of 1, indicating no risk in either scenario. Property including· SWMU 11 is suitable for 

residential lease. 
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5.1.8 Conclusions and Recommendations 

Based on the infonnation gathered during this investigation, the following conclusions and 

recommendations have been reached: 

• SWMU 11 will be developed for commercial recreational land use according to the Base 

Reuse Plan. 

• Immunoassay field screening did not detect any PCBs above 1 mg/kg; laboratory analysis 

of the six samples collected from high-traffic locations did not indicate PCBs greater than 

the laboratory detection limit. 

• Concentrations of two pesticides, 4,4'-DDE and dieldrin, were detected in surface soil. 

• 

• 

Dieldrin exceeded the residential soil RBC in one of six samples collected from 

the surface interval but did not exceed the industrial soil RBC. 

The average dieldrin concentration exceeded the SSL; however, due to its 

chemical properties, the physical properties of the soil, the shallow depth, and 

infrequency of detection at SWMU 11, it is not expected to leach into 

groundwater or migrate horizontally. 

Concentrations of 13 metals were detected in the surface interval; however, no 

concentration exceeded both background RCs and residential RBCs. 

Based on a PRE perfonned on data from samples collected from surface soil (0 to 

1 foot bls): 
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Carcinogens: neither the residential nor industrial carcinogen n..CR exceeded 1 Q-4 

indicating suitability for lease with no further action. 

Noncarcinogens: neither the residential nor the industrial noncarcinogen ill 

exceeded 1, indicating suitability for lease with no further action. 

In accordance with PRE methodology, the property is suitable for residential 

lease. 

• Based on the surface soil samples collected, no further action is recommended for 

SWMU 11. 
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5.2 SWMU 36 - Northside Sewage Treatment Plant Incinerator 

This section sunu.narizes the activities conducted during the :fITst phase of the CSI perfonned at 

SWMU 36, the Northside Sewage Treatment Plant Incinerator, and outlines any proposed RFI 

activities. 

5.2.1 Site Description and Historical Information 

The incinerator was approximately 200 feet northeast of the Northside Sewage Treatment Plant 

(see Figures 5.2-1 and 5.2-2). From approximately 1943 to 1984, the unit, known as Incinerator 

No.4, burned classified material including nonhazardous paper and plastic identification cards. 

A review of engineering plan drawings dated June 1942 indicates that the building was 

constructed of wood and concrete bricks, had two levels, and was approximately 26 feet long 

and 22 feet wide. The upper level was designated as the first floor, or charging floor, and the 

lower level was designated as the ground floor, where the incinerator equipment was housed. 

Approximately 7 feet of the II-foot lower level were below grade. The incinerator stack was 

constructed of concrete brick to approximately 24 feet above grade. The plan indicated a 

1,100-gallon UST for fueling the incinerator equipment was outside the building with associated 

piping entering the side of the building at ground floor. The plans also indicate a manway and 

:fill port for the UST would have been constructed at grade outside the building. The incinerator 

and treatment plant were demolished in 1984, and the property is currently unused and 

overgrown. No records were located to document the UST removal during demolition. 

According to the 1990 RFA, SWMU 36 was detennined to require NFA by the Navy and 

USEPA Region IV. However, due to the forthcoming transfer of property under BRAC, the 

BCT detennined that a CSI should be perfonned because plastics were incinerated onsite, details 

regarding disposal of the ash are uncertain, and a UST used for fuel storage may be present. 
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The area has been disturbed by past activities but is generally level. SWMU 36 is approximately 

1,000 feet east of North Fork Creek and 500 feet from a drainage ditch along the NSA Memphis 

boundary, according to the USGS 7.5-Minute Millington Quadrangle of the area and maps of 

NSA Memphis based on digital orthophotography. A topographic map showing local land 

elevations for NSA Memphis is provided in Attachment 3, Volume n, of this CSI report. 

5.2.3 Site-Specific Geology and Hydrogeology 

In 1994, the USGS drilled Stratigraphic Test Hole 4 to approximately 200 feet deep 

approximately 500 feet south of the main runway and about 2,000 feet east of SWMU 36. The 

test hole originally was to be advanced approximately 15 feet into the Cook Mountain Formation 

(the confining unit separating the Memphis Aquifer from the overlying Cockfield Formation and 

shallower units). However, due to the unanticipated thinness of the Cockfield Formation, this 

borehole was advanced approximately 50 feet into the Memphis Sand. This test hole was 

visually logged by a field geologist during drilling and geophysically logged following 

completion. The lithology encountered below land surface in the test hole was as follows: 

Loess: 

Fluvial Deposits: 

Cockfield Formation: 

Cook Mountain Formation: 

Memphis Sand: 

Approximately 39 feet of wind-blown silt and clay deposits. 

Approximately 30 feet of sand and gravel. 

Approximately 35 feet of alternating sand, clay, and some 
lignite. 

The Cook Mountain, characterized as a gray to blue-gray 
dense clay approximately 46 feet thick, is defmed as the 
upper confining unit between the surficial aquifers and the 
Memphis Aquifer. 

The Memphis Sand, characterized as a thick (between 865 
and 880 feet) deposit of primarily fme to very coarse sand 
with lenses of clay, silt, and lignite, supplies water to 
industries and municipalities throughout Shelby County. 
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Subsurface soil infonnation was also collected during the Assembly A RFI at SWMU 60, the 

Northside Landfill, which is approximately 500 feet east-southeast of SWMU 36 (Figure 5.2-1). 

Six shallow (20 feet bls) monitoring wells were installed in the loess, and four intennediate . 

(75 to 95 feet bls) monitoring wells were installed in the lower part of the deposits at various 

locations around the landfill in January and February 1995. The SWMU 60 boring logs 

indicated low to very low-penneability silt with varying degrees of clay to approximately 

40 feet bls (loess). A laboratory-measured vertical hydraulic conductivity for a subsurface soil 

sample collected from 20 to 22 feet bls was 1.7 X 10-7 cm/sec. Underlying the loess were sand 

and gravel deposits to a depth of between 75 and 96 feet (fluvial deposits). Underlying the 

fluvial deposits, a silty clay to clay unit was encountered (Cockfield Fonnation). No hydraulic 

conductivity data are available for the fluvial deposits at SWMU 60. SWMU 60 boring logs and 

geotechnical test results are provided in Attachment 4, Volume II, of this CSI report. 

Background well cluster BG-05 was installed near Navy Road approximately 1,800 feet 

south-southeast of SWMU 36 in January 1995. Three monitoring wells were installed, one each 

in the loess and the upper and lower fluvial deposits, respectively. The lithology encountered 

in this well cluster was similar to that encountered at SWMU 60. BG-05 boring logs are 

provided in Attachment 4, Volume II, of this CSI report. 

5.2.4 Preliminary Investigations 

The 1990 Visual Site Inspection (VSI) (ERC/EDGe, 1990) report indicated no visual evidence 

of a release at the SWMU. An additional visual site inspection conducted by an E/ A&H 

representative on April 10, 1995, did not identify any surface releases. No other preliminary 

investigations for SWMU 36 have been perfonned or are known to exist. 

5.2.5 Field Investigation and Analytical Methods 

The SWMU 36 investigation prescribed in Assembly D Site Investigation Plans (E/ A&H, 1995) 

consisted of a geophysical survey, collecting surface (0 to 1 foot) and subsurface (8 to 10 feet) 
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soil samples, and collecting shallow groundwater samples. Figure 5.2-3 shows the soil and 

groundwater sampling locations. 

Geophysical Survey 

To determine the location of the incinerator building and associated UST, engineering drawings 

were studied. The engineering drawings depicted a 1,100-gallon UST buried approximately 

2 feet bls outside the split-level incinerator building. However, no northing direction was 

depicted on the engineering drawings, so the location of the UST in relation to the fonner 

building could not be confirmed. 

On July 19 and 20, 1995, E/A&H perfonned a geophysical survey of SWMU 36. The &1-31 

survey included a conductivity survey and an in-phase (metal detection) survey. Anomalies from 

disturbed soil or metal objects were plotted on maps. CSI sample locations were chosen with 

regard to· the geophysical survey results. The geophysical survey identified anomalous features 

clustered in a pattern consistent with the dimensions of the incinerator building. Identification 

of the associated UST was difficult due to the lack of a northing direction on engineering site 

plans, and the high amplitude response from the source bodies on site (Le., surface piles of 

asphalt and rebar). An additional anomaly, trending east-west across the northern perimeter of 

the site, may be attributed to a buried sewer line. Appendix B provides the SWMU 36 

Geophysical Survey Repon (EI A&H, 1995) which contains the geophysical survey results for 

SWMU 36. 

Soil and Groundwater Screening Phase 

The proposed soil investigation consisted of shallow soil and groundwater sampling. Five 

sample locations were selected as shown in Figure 5.2-3. Four of the sample locations 

(036-S-0001, 036-S-0002, 036-S-0003, and 036-S-0004) were chosen because they surround the 
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fonner ground floor area that reportedly housed the incinerator and associated UST; the fIfth 

sample (036-S-0005) was selected to represent a downwind area to the north which could have 

received fallout from the incinerator stack. As outlined on Figure 2-6 of the Comprehensive RFI 

Work Plan (E/A&H, 1994), the prevailing winds at NSA Memphis are from the south. 

Surface soil samples were collected with a hand auger and submitted to NET and analyzed for 

volatile organic compounds (VOCs), semivolatile organic compounds (SVOCs), Appendix IX 

metals, chlorinated pesticides/PCBs, and dioxin. One soil sample collected from the surface 

intenral was duplicated for the same analyses. Direct Push Technology (OPT) was used to 

collect subsurface soil samples (8 to 10 feet bls) at the four sample locations surrounding the 

fonner incinerator building. The 8 to 10 feet bls intenral was chosen to correspond to the 2-foot 

intenral below the ground floor slab and native soil beneath the reported UST. The four 

subsurface soil samples were submitted to NET and analyzed for total petroleum hydrocarbons 

gasoline and diesel range organics (TPH/GRO.DRO). A Geoprobe sampler was used to collect 

a groundwater sample from a sixth sample location shown in Figure 5.2-3. Shallow (loess) 

groundwater was not present at the sample location; therefore, a groundwater sample was 

collected from the upper fluvial deposits, the ftrst water-bearing zone, at 43 feet bls. The 

groundwater sample was submitted to NET and analyzed for VOCs. Laboratory analytical data 

are presented in Appendix C. 

5.2.6 Nature and Extent of Contamination 

This section provides the analytical results for surface (0-1 ') and subsurface soil and 

groundwater samples collected during the ftrst phase of the SWMU 36 CSI. Analytical results 

for surface samples and groundwater samples were compared to residential and industrial RBCs .. 

Constituent averages for SWMU 36 were compared to transfer from soil to groundwater SSLs 

to detennine the need for further study or action (OSWBR Soil Screening Guidance 

memorandum, US EPA , 1994.) Constituent concentrations from individual soil samples were 

also compared to SSLs. Metals .analytical results for soil samples were compared to background 
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reference concentrations (2 x mean). Tables 5.2.1 and 5.2.2 summarize laboratory analytical 

results compared to RBCs and SSLs for organic and inorganic compounds detected in soil 

samples at SWMU 36, respectively. Table 5.2.2 also compares soil inorganic concentrations 

to background RCs as described in Section 3 of this report. Groundwater results are discussed 

following Table 5.2.2. 

Organics 

As Table 5.2.1 indicates, 31 organic compounds were detected in the five samples collected 

from the surface interval at SWMU 36, but concentrations of only two SVOCs and one 

chlorinated pesticide exceeded residential soil RBCs in surface samples. 

• Benzo(a)pyrene exceeded the residential soil RBC of 88 p.g/kg in two of five samples 

(036-S-0003-01 and 036-S-0004-01) with a maximum detected concentration of 

380 p.g/kg. 

• Dibenz(a,h)anthracene exceeded the residential soil RBC of 88 p.g/kg in one of five 

samples (036-S-0004-01) at a concentration of 120 p.g/kg. 

• Dieldrin exceeded the residential soil RBC of 40 p.g/kg in three of five samples 

(036-S-0001-01, 036-S-0003-01, and 036-S-0004-01) with a maximum detected 

concentration of 120 p.g/kg. 
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Table 5.2.1 
SWMU 36 - Organics in Soil V&R1kg) 

Sampling Frequency of Range of Resideutial RBC-Res. Industrial RBC-IDd. SSL 
Parameter 

Anthracene 0-1' 2/5 55 - 140 98 2.30e+07 0 6.10e+08 0 4.30e+06 N 

.~a)anthtacene ()"1' ' 415 42 ~ 410 161 • SIlO 
Benzo(a}pyrene 0-1' 415 41 - 380 148 88 2 780 0 4.00e+03 N 

~)~~tatltbene ()..tt 4/5 45·410 162 8110 
Benzo(g,h,i)perylene ()"1' 415 37 - 300 133 2.30e+06h 0 6.10e+07h 0 1.4Oe+06h N 

~).~ene 0-1' 4/5 40 - 340 134 Uo.+03 , 
Carbazole ()..I' 2/5 42 - 150 96 32,000 0 2.9Oe+Os 0 500 N 

0-1; 4/5 3.4 ~ 26 10 
gamma-Chlordane 0-1' 3/5 1.6 - 8.6 4.0 490i 0 4.4Oe+03i 0 2.00e+03i N 

41$ 4(i·4SO .74 
4,4'-DDE 0-1' 3/5 7.2 - 27 18 1.9Oe+03 0 1.70e+04 0 500 N 

41S 3 - 31 
Dibenz(a,h)anthracene ()"1 ' 2/5 36 - 120 78 88 780 0 1.1 Oe+ 04 N 

o..V 115 61 N/A .3;;1o.+Q5 ' 
Dieldrin 0-1' 515 3.6 - 120 57 40 3 360 0 1 Y 

_~~~iIll~j)J) ()..l' 415 0.0331 - 0.068S <0.1 Q • .u j 
1234678-HpCDF 0-1' 3/5 0.0048 - 0.0067 <0.01 0.43 0 0 N 

()..l' 515 1.2084 - 3.7353 2.1 4.3 
, 
J 

OCDF ()"1 ' 215 0.0062 - 0.0071 <0.01 4.3 0 j N 

~~~l ()"l' liS 2.2 N/A () 3.00e+03 fit 
Bodrin ketone ()..I' 115 1.6 NIA 0 0 400 

~~. ()..t' 415 77 - 810 314 0 UOll+OS···· 
Fluorene ()..I' 215 40-90 65 3.10e+06 0 0 1.6Oe+OS N 

~~t~~ ()"l' 215 U 9,8 I) 30 N 
lndeno(l,2,3-cd)pyrene ()"1 ' 315 60 - 270 135 880 0 7.8Oe+03 0 3.5Oe+04 N 
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RBC-IDd. SSL 

Phenanthrene 0-1' 415 

41$ 
2/4 

.i'y~. 

TPH - Gasoline Range Organics 

'l'ech~IQd~ .•• 

C).,1,' 
9-10' 

0;1' . 1/$.> 
56 - 59 

:210' . 
58 1.00e+05k 0 N/A 0 N/A 

.N/A .•• " ··~·@Of··Jf .. ·····J .. ;~..fmi.jl0 ··2.;~+03! 
N 

.·.NC···· 

Notes: 
a 
b 

c 
d 
e 

f 
g 
h 

j 
k 
N/A -

Feet bls 
Nine samples collected from five locations. Five samples collected from 0 to 1 foot bls were analyzed for Appendix IX metals, pesticidesIPCBs, SVOCs, and dioxins. Four samples 
collected from 9 to 10 feet bls were analyzed for TPH/GRO.DRO. One sample was duplicated for Appendix IX metals, pesticideslPCBs, SVOCs, and dioxins. 
Range lower limit is the lowest detected parameter concentration. 
Mean based on detected parameter concentrationa only. 
Residential and industrial screaning values {RBC-Res., RBC-Ind.} are from theluly to December 1995 Risk-Based Concentration Table (October 20, 1995, USEPARegion mRBC memo.) 
RBCs are only applicable for comparison to data from samples collected across 0 to 1 foot bls. . 
Soil Screaning Level (SSL) considered protective of contaminant transfer from soil to groundwater (from USEPA Region m Ria -Based Concentration Table, luly to December 1995). 
Contaminant averages were compared to SSLa for determination of need for further study or action. 
Risk-based data nnt available; data for pyrene used as surrogate. 
Risk-based data nnt available; data for chlordane used as surrogate. 
Risk-based data not available. 
RBC does nnt exist; value shown is TDEC soil cleanup level for total TPH (GRO + DRO). 
Not applicable 
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SWMU 36 - Inorganics in Surface Soil (mglkg) 

Sampling Range of Inorganic RC Residendal RBC-Res. Industrial RBC-Ind. 
Parameter Interval" Detec:tiooc RC· Exceedances Soil RBCr Exceedaaces Soil RBCr Exceedaaces SSLI SSL Exceeded.? 

~c 
" : ".i3if (ri, »: 

'<O~~~m: :::,)~:::" """.::,::':".,:::.,'.~~&ii' ':.: .. :.: ...• ,.:: .. : ... ' ....... '.,.~,:".,""'" ·'.',·<1~> ::::'··'···:'':;.·N,· ",.,. 

Barium 0-1 ' 515 63.3 - 118 89 191 0 s.5Oe+03 0 1.4Oe+Os 0 32 Y 

Beitlliu~ 0·1' ~15 0.79 
Chromium 0-1 ' 515 3.5 - 10.6 6.7 26.4 0 0 1.00e+04i 0 19i N 

qotiaJt 0.1' ~/5 2-.2 . 7.7 6.4' 15 

Copper 0-1' 515 4.8 - 13.1 8.3 23.6 0 3.108+03 0 7.608+04 0 k N 

o.p sIS 12- 79 35 ~',.1 Z .(i 
Nickel 0-1' 115 6.8 N/A BDL 1.608+03 4.108+04 0 21 N 

$elenlum ,::' ();"l' liS 0.15 N/~ BDL ,?I)<, 

Silver 0-1 ' 115 0.77 N/A BDL 390 0 1.00e+04 0 k N 

o.p ~ 8 8: .U)L 
Vanadium 0-1' 515 6.1 - 23.5 17.2 49.6 0 550 0 1.4Oe+04 0 k N 

Notn: 
a Feet bls 
b Nine samples collected from five locstions. Five samples collected from 0 to I foot bls analyzed for Appendix IX metals, pesticides/PCBs, SVOCs, VOCs, and dioxins. Four samples 

collected from 9 to 10 feet bls were analyzed for TPH/GRO.DRO. One sample was doplicated for Appendix IX metals, pesticides/PCBs, SVOCs, VOCs, and dioxins. 
c Range lower limit is the lowest detected parameter concentration. 
d Mesn is based on detected parameter concentrations only. 
e Background referenca concentration (2 X mesn background). See Section 3.0 of this report for a discusaion of reference concentrations (RCs). 
f Residential and industrial screening values (RBC-Res., RBC-Ind.) are from the luly to December 1995 Risk-Based Concentration Table (October 20, 1995 USEPA Region m RBC memo) 

RBC. are only applicable for comparison to data from samples collected across the 0 to I-foot bls interval. 
g SSL considered protective of contaminant transfer from soil to groundwater (from Region IV Risk-Based Concentration Table, luly to December 199s). 
h Contaminant averages were compared to SSLs for determination of need for further study or action. 

RBC for arsenic as a carcinogen. 
j Risk-based data for hexavalent chromium (VI). 
k Risk-based data not available at this time. 
I Value is soil clesnup level for tntallesd (USEPA OSWER Directive, 93ss.4-12) 
NI A - Not applicable 
BDL - Below detection limit. 
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As noted earlier, the Discussion of Dieldrin Risk Management Issues memorandum stated that 

dieldrin was ubiquitous at NSA Memphis as a result of aerial applications during a USDA 

quarantine on the white-fringed beetle during the 1950s and 1960s. Dieldrin was also used in 

the pest-control trade along with chlordane for general subterranean termite control. Risk 

estimates based on the soil dieldrin concentrations at NSA Memphis did not exceed lE-4 aCR. 

The average concentration of samples collected during a background study was 131 p.g/kg with 

a maximum detected concentration of 311 p.g/kg. As stated in the memorandum, "This rmding 

indicates that dieldrin levels found at each SWMU do not necessitate remedial action in the 

absence of other significant carcinogenic risk contributors." 

Dieldrin was detected in all five surface soil samples with an average of 57 p.g/kg, exceeding 

the transfer from soil to groundwater SSL of 1 p.g/kg. Constituent averages were calculated 

using sample data from all sampling intervals. The maximum dieldrin concentration of 

120 p.g/kg detected at SWMU 36 was below the average dieldrin concentration of 131 p.g/kg 

detected in background samples. Although the SWMU 36 average dieldrin concentration 

exceeded the SSL, because of the chemical properties of dieldrin, the physical properties of soil, 

and the depths at which dieldrin was detected, it is not expected to leach in appreciable quantities 

(if at all) into underlying groundwater. Also, the physical adsorption of the contaminants to soil 

particles and organic material greatly limits horizontal migration. All organic concentrations 

were well below industrial RBCs. Figures 5.2-4 and 5.2-5 provide plots of SVOCs and 

pesticides, respectively, in surface soil. Figure 5.2-6 provides a plot of transfer from soil to 

groundwater SSL exceedances. 

TPH-GRO was detected in two of four subsurface soil samples (036-SOO03-10 and 

036-S-0004-10) from 9 to 10 feet bls with the highest concentration at 59 p.g/kg, well below the 

100,000 p.g/kg IDEC (Division of Solid Waste Management, State Remediation Section) soil 

cleanup level for total TPH (GRO + DRO). 
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Toluene, the only constituent detected in groundwater, was detected in the upper fluvial deposits 

groundwater sample collected from 43 feet bls at a concentration of 1 microgram per liter 

CfJ-g/L), well below the tap water RBC of 750 fJ-g/L. 

Metals 

As Table 5.2.2 indicates, 13 metals were detected in the surface soil interval; however, no 

individual concentration exceeded both background RCs and residential RBCs. The average 

barium concentration at 89 mg/kg exceeded the SSL of 32 mg/kg; however, the maximum 

detected concentration of barium in surface soil at 118 mg/kg did not exceed the 2 x mean 

background RC of 191 mg/kg. 

5.2.7 Preliminary Risk Evaluation 

In accordance with USEPA Region IV Memorandum, November, 1994, a PRE was conducted 

for SWMU 36 using data from soil and groundwater samples collected during the CSI as detailed 

in Section 5.17 a. 

This PRE does not include an acute or subchronic assessment of subsurface soil data. USEP A 

uses an exposure duration of 25 years - a chronic exposure scenario. Exposure durations less 

than seven years, such as what would be assumed for a construction worker scenario, are 

considered acute or subchronic. Assuming a construction worker was exposed to subsurface soil 

for three years, cumulative risk and hazard estimates would be approximately one order of 

magnitude less than those presented in this PRE. 

USEP A either used chronic-based toxicological infonnation when calculating RBCs, or made 

conservative adjustments to reflect chronic exposure. In addition to the effect the exposure 

duration differences would have on a construction worker's cumulate risk and hazard estimates, 

toxicological infonnation used by USEPA to calculate RBCs would be adjusted to reflect acute 

or subchronic toxicological endpoints rather than the chronic endpoints typically used. Acute 
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and subchronic thresholds are based on lower exposure durations than chronic thresholds, and 

higher concentrations are generally necessary to elicit observable toxic effects. Higher 

thresholds for toxic effects result in less conservative toxicological infonnation, which would be 

used to adjust RBCs for either acute or subchronic exposure. Because a construction worker 

would be exposed under either acute or subchronic conditions and RBCs based on chronic 

exposure are generally more conservative, the commercial site worker scenario presented in this 

PRE would be a more conservative scenario than that for a construction worker. 

The maximum concentrations reported in SWMU 36 soil were in the surface interval, and 

exposure to maximum reported soil concentrations would occur within that interval. Subsurface 

samples were analyzed for TPH; no concentrations exceeded 100 mg/kg, the IDEC cleanup 

level for soil. 

According to Figure XVll-l, the Aviation-Related Development Alternative presented in the 

Base Reuse and Development Plan (RKG, 1995), the area that includes SWMU 36 will be used 

for a commercial warehouse. Tables 5.2.3 and 5.2.4 summarize PRE results for SWMU 36. 

The resulting residential and industrial carcinogen ILCRs at 1. 13e-05 and 1.37 e-06, respectively, 

fell well below the 1(}-4 criteria, indicating no risk in either scenario. The resulting residential 

and industrial noncarcinogen Ins at 0.01 and <0.01, respectively, fell well below the criteria 

of 1, indicating no risk in either scenario. Property including SWMU 36 is suitable for 

residential lease. 
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Parameter 

ArSenic.· 
Benzo(a)anthracene * 
~~ .... 
Benzo(b )fluoranthene * 
~ .. 
Beryllium 

C~1e •••• ·•·•····· 
alpha-Chlordane * 
.~~ ... ~ ................ . 

Chrysene * 
4.4t~~.···"··· 
4,4'-DDT * 
~a.1i~* 
Dieldrin * 
12346~HpC:1)[)·· ••.•.•. 
1234678-HpCDP * 
OCDD:* 
OCDP* 

Heptachlor .qioWe • 
Indeno(1,2,3<d)pyrene * 
ILCR 

Table 5.2.3 
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SWMU 36 - Prelim1nary Risk Evaluation - Carcinolens <P&lk&> 

Background 
Reference 

. Screenin& Value< Risk Ratio 

Concentration- Concentrationb Residential IDdustrial Residential Industrial 

410 

....•. ~ ...... . 

410 

·······340 
790 

150. 
26 

450 

0.0067 

3)7353 

0.0071 

-9~g 

270 

N/A 8.80e+02 7.80e+03 4.66e-07 

...NiA· ····3.~%J·..~;8Oe+~ ..... ··4.32e:.(l6·. 
N/A 
N(A 

8.80e+02 7.80e+03 

g;.~+(tl/ ..• ·.,,8&+04 
960 1.50e+02 1.30e+03 

.•.. N/A.. ··.·.i~+~\ ····l;~+~. 

4.66e-07 

3.~ 

·4.~ 

N/A 4.70e+02 4.4Oe+03 5.53e-08 

.. ··.··NfA·i·· ••• ·.· •• ··.4:{1cte+92~i~;~*m>/ .l:.~ 
N/A 
WA·· 
N/A 
N/A 
N/A 
N/A·· 

N/A 
N/A 
N/A 
N/A 
N/A 

8.80e+04 7.80e+05 5.11e-09 

·······j;~m<l.:.~~i ···.··L~· •. ·· 
1.9Oe+03 1.70e+04 

·g;~+M ..•. i.<i1i8OefO:t . 
4.00e+01 

··4i3jfflt 
3.6Oe+02 

... 2.~~··.· 
4.30e-01 2.00e+00 

·.4;~+Oc)i. .. ··2.~@e+Ol... 
4.30e+00 2.00e+01 

1.~+6f······ .. 6~3Oe+iji 
8.80e+02 7.80e+03 

1.63e-08 

1.3(;e;(}6· 
3.00e-06 

. ... l.5!)e..01. 

1.56e-08 

8~ 

1.65e-09 

lAOe;.(}7 

3.07e-07 

1.13e-05 

5.26e-08 

4~87~ 

5.26e-08 

4.36e-09 

M7e-l(l 

5.91e-09 

.. )~~ 
5.77e-1O 

l;~ 

1.82e-09 

.. 1.~ 
3.33e-07 

·3;~~ 
3.35e-09 

·~~$;7e.o1 

3.55e-1O 

l~~ 

3.46e-08 

1.37e'06 

Notel: 
a The highest detected concentration for each contaminant was used. 
b 
c 
N/A -
* 

Background reference concentration (2 X mean background). See Section 3 of this report for a discussion of RCs. 
Screening values are RBCs from the July to December 1995 RBC Table (October 20, 1995, USEPA Region ill RBC memo) 
Not applicable. 
Constituent exceeded background reference concentration. If background reference concentration was not exceeded, constituent was 
not ILCR calculation. 
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Concentration" 

Parameter GW> Soli 

Aeenaphth~* NT 120 
Anthracene * NT 140 

ArseniC NT 11,000 
Barium NT 118.000 

Be~(g.h,i)pel)'lene* NT 300 
Chromium NT 10.600 

Cobalt NT 1,700 

Copper NT 13.100 

Dibentofuran* NT 61 
Endosulfan n * NT 2.2 

EildrinketOl'IC '" NT 1.6 
F1uoranlbene * NT 810 

lI1i1l:1~· NT 90 
2-Melbylnaphthalene* NT 44 

NaphdWene'" NT 110 
Nickel * NT 6.800 
~r;j NT :!20 
Pyrene * NT 680 

SeliniUm '" NT 250 

Silver * NT 770 

T"m* NT 6,000 

Toluene * 1 1 

Vanadium NT 23,500 

Zinc NT 50.000 

iiI 
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SWMU 36 - Preliminary RJsk Evaluation - Noncarcinogens (pglkg) 

Screening Valued RJsk Ratio 

Background Residential Industrial Residential Industrial 
Reference 

Concentration< GW> Soli GW> SOU GW> SOU sou 
N/A NfA 4.10e+t>O N/A l:@t+OS O;(l()efOO .. ~i~Se,()S .. l.~ 
N/A N/A 2.30e+07 N/A 6.10e+08 O.OOe+OO 6.0ge-06 O.OOe+OO 2.3Oe-07 

13,100 N/A N/A 6ilOe+OS (');~+OO O.~fOO O;~+OO 

191.000 N/A 5.50e+06 N/A 1.4Oe+08 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

N/A N/A NfA 6;10ef01< O,~+OO. 9;68e-05 O.~+OO 4~~e,()6 

26.400 N/A 3.9Oe+05 N/A 1.00e+07 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

15,000 N/A 4.10e+()() N/A UOe+08 O.Qj)e+OO :O.(l()e+OO O.~.+OO O.(l()e+OO 

23.600 N/A 3.10e+06 N/A 7.6Oe+07 O.OOe+OO O.OOe+OO O.OOe+OO 

N/A NlA ····NtA 8;2Oe+06. O.OOefOO ·L91e,()4 
N/A N/A 4.70e+05 N/A 1.20e+07 O.OOe+OO 4.68e-06 O.OOe+OO 

Nl!t. N/A 9·Qj)e+0t) 
N/A N/A 3.10e+06 N/A 8.20e+07 O.OOe+OO 2.61e-04 O.OOe+OO 9.88e-06 

N/A N/A S;2Oe+Cl1 O.(l()e+Ot)· . 2~9l)e-05 (),OOe+OO 

N/A N/A 3.10e+06 N/A 4.10e+06 O.OOe+OO 1,42e-05 O.OOe+OO 1.07e-05 

N/A N/A N/A 8.20!:+Cl1 O;(l()efOO 3.SSe-05 o;OOe+OO l.34e.()6 

BDL N/A 1.6Oe+06 N/A 4.10e+07 O.OOe+OO 4.25e-03 O.OOe+OO 1.66e-04 

N/A NfA 3.lOe+t>O· NlA 6;lOeTCl1 O.OOH'OO ·1.lOe-05 O.OOc+OO 3.610-00 
N/A N/A 2.30e+06 N/A 6.10e+07 O.OOe+OO 2.96e-04 O.OOe+OO 1.1le-05 

BDL NfA 3.9Oe+05 N/A 1.QOe+07 O.QOe+OO 6,41e-04 O.QOe+OO 250e-05 

BDL N/A 3.9Oe+05 N/A 1.00e+07 O.OOe+OO 1. 97e-03 O.OOe+OO 7.70e-05 

BDL NfA 4.10e+07 N/A t.QOe+09 O.QOe+OO 1.28e-04 O.QOe+OO 6.QOe.()6 

N/A 750 N/A 3000 N/A l.33e-03 O.OOe+OO 3.33e-04 O.OOe+OO 

49,600 N/A S.SOe+OS N/A 1.4Oe+07 O.QOe+OO O.QOe+OO O.QOe+OO 0.(l()e+00 

88.360 N/A 2.30e+07 N/A 6.10e+08 O.OOe+OO O.OOe+OO O.OOe+OO O.OOe+OO 

<0.01 0.01 <0.01 <0.01 
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Notes: 
a 
b 
c 
d 
GW 
NT 
N/A­
BDL-

* 

The highest detected concentration for each contaminant was used. 
Only one groundwater sample was collected and analyzed for VOCs. 
Background reference concentration (2 x mean background). See Section 3 of this report for a discussion of RCs. 
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Screening values are RBCs are from the July to December 1995 RBC Table (October 20, 1995, USEPA Region ill RBC memo). 
Groundwater 
Not tested 
Not applicable 
Below detection limit 
Constituent exceeded background reference concentration. If background reference concentration was not exceeded, constituent was not HI calculation. 
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Based on the infonnation gathered during this investigation, the following conclusions and 

recommendations have been reached: 

• SWMU 36 will be developed for commercial use according to the Base Reuse Plan. 

• Thirty-one organic compounds were detected in five samples from the surface interval. 

Concentrations of SVOCs benzo(a)pyrene and dibenz(a,h)anthracene and the 

pesticide dieldrin exceeded residential soil RBCs, but no detected concentrations 

exceeded industrial soil RBCs. 

The average dieldrin concentration exceeded the SSL; however, due to its 

chemical properties, the physical properties of the soil, and the depth of detection, 

it is not expected to leach into groundwater or migrate horizontally. 

• TPH-GRO detected in two samples from the subsurface interval was well below the soil 

cleanup level for total TPH (GRO + DRO). 

• Toluene was detected in the upper fluvial deposits groundwater sample, but at a 

concentration well below the tap water RBC. 

• Concentrations of 13 metals were detected in the surface interval; however, no 

concentrations exceeded both the background RCs and residential RBCs. 
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• Based on a PRE perfonned on data from surface soil samples and one groundwater 

sample: 

Carcinogens: neither the residential nor commercial ILCR exceeded the 

1 (}-4 threshold, indicating suitability for lease with no further action. 

Noncarcinogens: neither the residential nor the industrial In exceeded 1, 

indicating suitability for lease with no further action. 

• Based on data from surface and subsurface soil and groundwater samples, no further 

action is recommended for SWMU 36. In accordance with PRE methodology, 

SWMU 36 is suitable for residential lease. 
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5.3 SWMUs 42 and 53 - Building N-12 Interim Hazardous Waste Storage Area and 
Building N-126 Interim Hazardous Waste Accumulation Point for the AIMD 

This section summarizes the activities conducted during the first phase of the CSI perfonned 

at SWMUs 42 and 53, the Building N-12 interim hazardous waste storage area and the 

Building N-126 hazardous waste accumulation point for the Aircraft Intennediate Maintenance 

Department (AIMO), and outlines any proposed RFI activities. 

5.3.1 Site Description and Historical Information 

The CSIs for SWMU s 42 and 53 have been combined because they are in the same general area 

and both have stored hazardous wastes. Figures 5.3-1 and 5.3-2 provide a vicinity map and 

digital orthophotograph of SWMUs 42 and 53, respectively. 

SWMU 42, the Building N-12 Interim Hazardous Waste Storage Area, was a greater-than-90-day 

hazardous waste accumulation point. The accumulation point currently consists of a 70-foot by 

45-foot asphalt-paved, fenced, storage area and Quonset hut that once stored waste oil, paint, 

and solvents. The accumulation point is approximately 1,400 feet southeast of the main runway 

and 40 feet north of Building N-12, across Funafuti Street. At present, painting and 

paint-stripping operations continue at Building N-12. The SWMU 42 area has been a hazardous 

waste accumulation and storage area since the 1940s. In 1989, the Navy closed SWMU 42 

under RCRA guidelines, which included collecting and analyzing closure samples. The Navy 

provided analytical results to IDEC on May 3, 1989, along with a recommendation for clean 

closure. The closure recommendation letter and the memorandum indicating the previous 

storage of PCB-contaminated items are provided in Appendix D. According to NSA Memphis 

Public Works personnel, PCB-contaminated items also have been occasionally stored in the 

fenced enclosure since 1989. SWMU 42 is presently a less-than-90-day hazardous waste 

accumulation point. 
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According to the 1990 VSI Report, an inspection conducted on April 19, 1990, identified the 

accumulation point as empty with no evidence of a surface release. On April 10, 1995, an 

EI A&H representative visually inspected the site; no evidence of a surface release was noted, 

and the concrete paving appeared to be intact. 

SWMU 53 is the hazardous waste accumulation point for storage of drummed trichloroethene 

(TCE), mineral spirits, and paint-thinner wastes generated by the AIMD, as well as used oil. 

The SWMU, a fenced asphalt compound north of Building N-12 across Funafuti Street, contains 

a flammable materials storage locker and a drum storage area west of the Quonset hut! open 

storage shed. The Quonset hut was associated with activities at SWMU 53 and is currently 

included in SWMU 42 storage operations. SWMU 53, once an interim hazardous waste storage 

facility, has operated since 1955. The interim storage facility was closed on June 10, 1987, in 

accordance with an approved closure plan dated September 15, 1986 (see Appendix D for 

closure plan and closure certification). 

The 1990 RFA and the 1990 ReRA Facility Investigation Work Plan (SOU1HDIV, 1990) 

indicate the AIMD hazardous waste accumulation point has been at various locations. In 1987, 

the collection point was reportedly inside Building N-126. Then in 1989, it was reported to be 

west of Building N-126 in a fenced asphalt compound with containment (at the same location 

as SWMU 50). However, a records review indicates that it has been at the closed western 

portion of the Quonset hut since 1987. 

5.3.2 Topography and Drainage 

The topography at SWMUs 42 and 53 is generally level. Surface water at the site drains south 

and west over paved areas into nearby storm drains associated with the SWMU 6 storm sewer 

and drainage ditch, approximately 500 feet northwest of SWMUs 42 and 53. The SWMU 6 

drainage ditch ultimately empties into the North Fork Creek. A topographic map showing local 

land elevations for NSA Memphis is provided in Attachment 3, Volume IT, of this document. 
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5.3.3 Site-Specific Geology and Hydrogeology 
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USGS Stratigraphic Test Hole 5, approximately 700 feet east of SWMUs 42 and 53, provides 

lithologic data for the area. This stratigraphic test hole was advanced a few feet into the top of 

the Cook Mountain Fonnation to better understand site lithologies before monitoring-well 

installation at adjacent sites. The test hole was visually logged by a field geologist duriIig 

drilling and geophysically logged to its total depth following completion. Stratigraphy and 

lithologies encountered in the test hole were as follows: 

Loess: Approximately 30 feet of wind-blown silt and clay deposits. 

Fluvial Deposits: Approximately 54 feet of sand and gravel. 

Cockfield Formation: Approximately 104 feet of alternating sand and clay with some 
lignite. 

Cook Mountain Formation: Characterized as a gray to blue-gray dense clay. Defined as 
the upper confining unit between the surficial aquifers and the 
Memphis Aquifer. Because the stratigraphic test hole was only 
advanced 20 feet into the Cook Mountain Fonnation, the entire 
thickness is not known. 

Subsurface soil infonnation was also collected during the Assembly A RFI for SWMU 7, the 

Building N-126 Plating Shop Dry Well, which is approximately 300 feet northwest of 

SWMUs 42 and 53 (Figure 5.3-1). During the Assembly A investigation, nine monitoring well 

clusters (designated MW-Ol through MW-09) were installed north, south, and west of 

SWMUs 42 and 53. MW-Ol, MW-02, MW-03, and MW-06 (Figure 5.3-1) were the SWMU 7 

monitoring well clusters closest to SWMUs 42 and 53, from 75 to 400 feet away. The general 

lithology encountered in the soil borings associated with these four clusters was as follows: 

• Clayey silt, silty clay, and sandy clay from ground surface to between 25 and 34 feet bls 

(loess). 

5-48 



Draft Confirmatory Sampling Investigation Repon 
Assembly D - SWMUs 42 and 53 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

• Sand with gravel, silt, and clay from between 25 and 34 feet bls to between 69 and 

96 feet bl~ (fluvial deposits). 

• Silty sand, clayey sand, sandy clay, and lignite from between 69 and 82 feet to between 

94 and 116 feet bls. 

• Hard, waxy clay with sand laminations from between 94 and 116 feet bls to the 

termination depth of the borings between 101 and 125 feet bls (Cockfield Fonnation). 

Laboratory-measured vertical hydraulic conductivity for a subsurface soil sample collected from 

20 to 22 feet bls (loess) at MW-09 was 9.5 x 10-7 cm/sec. MW-09 was approximately 450 feet 

west of SWMUs 42 and 53. Laboratory-measured vertical hydraulic conductivity for a soil 

sample collected from 75 to 77 feet bls (lower part of the fluvial deposits) at MW -01 was 

6.8 x 10-5 cm/sec. MW-Ol was approximately 225 feet west of SWMUs 42 and 53. 

Laboratory-measured vertical hydraulic conductivity for samples collected from the Cockfield 

Fonnation (MW-Ol, 110 to 112 feet bls; MW-03, 115 to 117 feet bls; and MW-08, 125 to 

127 feet bls) ranged from 8.7 X 10-7 cm/sec to 1.6 x 10-8 cm/sec. Well clusters MW-Ol, 

MW -03, and MW -08 are 225 feet west, 30 feet northwest, and 600 feet southwest, respectively, 

of SWMUs 42 and 53. The boring and monitoring-well logs and hydraulic-conductivity data 

sheets for SWMU 7 are provided in Attachment 4, Volume IT, of this document. 

5.3.4 Preliminary Investigations 

Several investigations have been perfonned on nearby property at SWMU 7 (Building N-126 

Plating Shop Dry Well) and SWMU 15 (N-94 UST Farm). These investigations have identified 

compounds in soil and groundwater associated with petroleum and solvent releases. Primary 

hazardous constituents associated with mineral spirits, paint- thinner wastes, and solvents include 

VOCs, SVOCs, and metals. 
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According to the 1990 RFI Work Plan, in 1989, the Navy perfonned a RCRA closure of the 

fonner interim hazardous waste storage areas currently identified as SWMUs 42 and 53. Based 

on the closure soil sample results, the Navy recommended that IDEC grant the site clean 

closure. VSLs conducted since 1990 have not indicated any evidence of a surface release at the 

existing units. 

In March and May 1995, as part of the SWMU 7 RFI, the nine monitoring well clusters around 

SWMU 7 were sampled, including the wells in the four closest clusters to SWMUs 42 and 53 

(designated MW-01, MW-02, MW-03, and MW-06, which are less than 300 feet from the 

SWMUs). At least one of the compounds listed below was detected in at least one monitoring 

well in the four clusters near SWMUs 42 and 53 (concentrations in parts per billion [PPb]): 

Constituent Concentration 

1,2-dichloroethene (1,2-DCE) 2 to 34 ppb 

l~i.qi~(lil"IlcA) 

1,2-dichloroethane (1,2-DCA) 3 to 26 ppb 

Tetrachloroethene (PCE) 1 to 2 ppb 

Carbon tetrachloride 4 to 16 ppb 

Carbon disulfide 3 ppb 

No pesticides, herbicides, SVOCs, or TPH were detected in these wells. 

DPT surveys also were perfonned on the property surrounding SWMU 7 in November and 

December 1994, and May and June 1995 as part of the SWMU 7 RFI. Several DPT sampling 

locations were less than a few hundred feet away from SWMUs 42 and 53. Soil and 

5-50 



Draft Confirmatory Sampling Investigation Repon 
Assembly D - SWMUs 42 and 53 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

groundwater samples were analyzed for VOCs by an on site laboratory. Analytical data from 

these surveys indicated the presence of chlorinated solvents in groundwater in the upper part of 

the fluvial deposits at distances of a few hundred feet south and east of Building N-126. 

These chlorinated solvents include 1,I-DCE, 8.8 to 43.7 ppb; 1,2-DCE, 1.5 to 200 ppb; 

1,I-DCA, 8.2 to 320 ppb; TCE, 1.6 to 20 ppb; PCE, 8 to 174 ppb; xylenes, 4.9 ppb; and 

trichlorofluoromethane, 8.5 ppb. 

5.3.5 Field Investigation and Analytical Methodologies 

The SWMUs 42 and 53 investigation prescribed in the Assembly D Site Investigation Plans 

consisted of sampling eight locations beneath the asphalt or concrete. Samples were collected 

across the surface interval and from 2 to 3 feet bls using a stainless-steel hand auger according 

to the sampling methods outlined in Section 4.4.4.3 of the Comprehensive RFI Work Plan. 

Soil samples were not collected from the subsurface interval at sample points 053S0001 and 

053S0002 due to hand auger refusal. A concrete or asphalt layer was encountered at both of 

these sampling points at approximately 18 inches bls, at which point the soil boring was 

tenninated. The remaining samples were collected in accordance with the work plan; 

14 samples were collected. Following sample collection, each boring was sealed with bentonite. 

Figure 5.3-3 shows the soil sample collection locations. 

All samples were submitted to an offsite laboratory for analysis of Appendix IX metals, VOCs 

and SVOCs. All samples from the surface interval were also analyzed for pesticides/PCBs. 

One sample (053-C-OOOI-0l) collected from the surface interval was duplicated for analysis of 

Appendix IX metals, VOCs, SVOCs, and pesticides/PCBs. Laboratory analytical data are 

presented as Appendix E. 
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5.3.6 Nature and Extent of Contamination 

This section provides the analytical results for surface and subsurface soil samples collected 

during the first phase of the SWMUs 42 and 53 CSI. Analytical results for surface soil samples 

were compared to RBCs for residential and industrial soil (USEPA Region ill, July to 

December 1995). Constituent averages for SWMUs 42 and 53 were compared to transfer from 

soil to groundwater SSLs to determine the need for further study or action (OSWER Soil 

Screening Guidance memorandum, USEPA, 1994). Constituent concentrations from individual 

samples were also compared to SSLs for informational purposes. Metals analytical results were 

compared to background RCs (2X mean). Tables 5.3.1 and 5.3.2 summarize laboratory 

analytical results compared to RBCs and SSLs for organic and inorganic compounds at 

SWMUs 42 and 53, respectively; Table 5.3.2 also compares soil inorganic concentrations to 

background RCs as described in Section 3 of this report. 

Organics 

As Table 5.3.1 indicates, 28 organics were detected in the samples collected at SWMUs 42 

and 53. Fifteen compounds were detected in the surface soil interval while 13 were detected in 

both the surface interval and 2 to 3 feet bls. 

Concentrations of one SY~C and one pesticide exceeded residential soil RBCs in the surface soil 

interval: 

• Benzo(a)pyrene exceeded the residential soil RBC of 88 p.g/kg in four of eight samples 

(042-S-000l-01, 042-S-0003-01, 053-S-0004-01, and 053-S-0005-0l) with a maximum 

detected concentration of 480 p.g/kg. 

5-53 
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SWMU 44 is about 3 feet higher than Funafuti Street. Surface water drains into the existing 

stonn sewer along Funafuti Street, which empties into the open ditch which is part of SWMU 6, 

approximately 2,500 feet west of SWMU 44. SWMU 6 eventually discharges into North Fork 

Creek west of NSA Memphis. A topographic map showing land surface elevations at 

NSA Memphis is provided in Attachment 3, Volume IT, in this CSI Report. 

5.4.3 Site-Specific Geology and Hydrogeology 

USGS Sn:atigraphic Test Hole 5, approximately 250 feet northwest of SWMU 44, provides 

lithologic data for the area. This stratigraphic test hole was advanced a few feet into the top of 

the Cook Mountain Fonnation to better understand site lithologies before monitoring-well 

installation at adjacent sites. The test hole was visually logged by a field geologist during 

drilling and geophysically logged to its total depth following completion. Stratigraphy and 

lithologies encountered in the test hole were as follows: 

Loess: 

Fluvial Deposits: 

Cockfield Formation: 

Cook Mountain Formation: 

Approximately 30 feet of wind-blown silt and clay deposits. 

Approximately 54 feet of sand and gravel. 

Approximately 104 feet of alternating sand and clay with 
some lignite. 

Characterized as a gray to blue-gray dense clay. Defmed 
as the upper confming unit between the surficial aquifers 
and the Memphis Aquifer. Because the stratigraphic test 
hole was only advanced 20 feet into the Cook Mountain 
Fonnation, the entire thickness is not known. 

Subsurface soil infonnation was ·also collected during the Assembly A RFI for SWMU 7, the 

Building N-126 Plating Shop Dry Well, which is approximately 900 feet west-northwest of 

SWMU 44. During the Assembly A investigation, nine monitoring-well clusters (designated 
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MW-01 through MW-09) were installed at various locations around SWMU 7. MW-02, 

MW-03, and MW-06 were the SWMU 7 monitoring well clusters that are closest to SWMU 44 

(between 700 and 1,000 feet west). The general lithology encountered in the soil borings 

associated with these three clusters is as follows: 

• Clayey silt, silty clay, and sandy clay from ground surface to between 25 and 34 feet bls 

(loess). 

• Sand with gravel and silty clayey sand from between 25 and 34 feet bls to between 

77 and 82 feet bls (fluvial deposits). 

• Silty clayey sand, silty sand with clay lenses, clay with sand lenses, and lignite from 

between 77 and 82 feet to the termination depth of the boring, between 101 and 125 feet 

(Cockfield Fonnation). 

Laboratory-measured vertical hydraulic conductivity for a subsurface soil sample collected from 

20 to 22 feet bls (loess) at MW-09 was 9.5 X 10-7 cm/sec. MW-09 was approximately 

1,300 feet west of SWMU 44. Laboratory-measured vertical hydraulic conductivity for a soil 

sample collected from 75 to 77 feet bls (lower part of the fluvial deposits) at MW-01 was 

6.8 x 10-5 cm/sec. MW-01 is approximately 1,100 feet west of SWMU 44. 

Laboratory-measured vertical hydraulic conductivity for soil samples collected from the 

Cockfield Fonnation (MW-01, 110 to 112 feet bls; MW-03, 115 to 117 feet bls; and MW-08, 

125 to 127 feet bls) ranged from 8.7 X 10-7 cm/sec to 1.6 X 10-8 cm/sec. Monitoring-well 

clusters MW-01, MW-03, and MW-08 were 1,100 feet west, 850 feet west, and 1,210 feet 

west-southwest of SWMU 44, respectively. The boring logs and hydraulic-conductivity data 

sheets for SWMU 7 are provided in Attachment 4, Volume IT, of this CSI report. 
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Building N-122 was investigated in November 1994, as part of the NSA Memphis Gray Area 

Investigation. The investigation consisted of collecting shallow (0 to 1 foot bls) soil samples 

with a stainless-steel hand auger at five locations around the north, east, and south sides of the 

building, and in the drainage ditch north of the building, and submitting the samples for 

laboratory analysis. Analytical parameters for this sampling event included VOCs, SVOCs, 

metals, and TPH. Concentrations of analytes in all four categories were elevated in surficial soil 

within a low-lying area south of Building N-122, indicating a potential release of petroleum 

and/or solvents/degreasers in this area. VOCs, SVOCs, and metals were also present in the 

sediment sample from the ditch, as well as next to the double doors at the north end of 

Building N-122, but at considerably lower concentrations (BIA&H, 1995). 

In response to the fmdings of the N-122 Gray Area Investigation, a soil was removed from the 

low-lying area south of the building. Approximately 6 to 8 inches of soil was removed and a 

confmnation sample was collected from the bottom of the excavation. Analytical data from the 

confmnation sample indicate that polyaromatic hydrocarbons (PAH) concentrations in the 

remaining soil were below residential RBC, except for benzo(a)pyrene (BaP). The concentration 

of BaP was above the residential RBC, but below the industrial RBC. 

During the Assembly C CSI, soil samples collected from three sample stations around 

SWMU 26, were analyzed for six metals (arsenic, cadmium, lead, mercury, nickel, and zinc.) 

Detected concentrations of metals were less than background RCs (2X mean) and/or RBCs. 

5.4.5 Field Investigation and Analytical Methodologies 

The SWMU 44 investigation prescribed in Assembly D Site Investigation Plans consisted of 

sampling four locations. Samples were collected across the surface soil interval and from 2 to 

3 feet bls using a stainless-steel hand auger according to the sampling methods outlined in 
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Section 4.4.4.3 of the Comprehensive RFI Work Plan. Eight soil samples were collected. 

Figure 5.4-3 shows the sample locations. 

All samples were submitted to an offsite laboratory for analysis of Appendix IX metals and 

SW846-PCBs. Samples 044-S-0003-01 and 044-S-0003-03 were analyzed for SVOCs and 

TPHIGRO.DRO. One sample (044-C-0004-03) collected from the surface interval was 

duplicated for Appendix IX metals and SW846-PCBs analyses. Laboratory analytical data are 

presented as Appendix F. 

5.4.6 Nature and Extent of Contamination 

This section provides the analytical results for surface and subsurface soil samples collected 

during the ftrst phase of the SWMU 44 CSI. Analytical results for surface soil samples were 

compared to RBCs for residential and industrial soil (USEP A Region ill, July to 

December 1995). Constituent averages for SWMU 44 were compared to transfer from soil to 

groundwater SSLs to detennine the need for further study or action (OSWER Soil Screening 

Guidance memorandum, USEP A, 1994.) Constituent concentrations from individual samples 

were also compared to SSLs. Metals analytical results were compared to background RCs 

(2x mean). Tables 5.4.1 and 5.4.2 summarize laboratory analytical results compared to RBCs 

and SSLs for organic and inorganic compounds, respectively, at SWMU 44. Table 5.4.2 also 

compares soil inorganic concentrations to background RCs as described in Section 3 of this 

report. 

Organics 

As Table 5.4.1 indicates, one PCB compound and 18 SVOCs were detected in SWMU 44 soil 

samples. All SVOCs were detected in samples collected from one location (only samples from 

this location were submitted for SVOCs and TPH.GRO/DRO). 
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Parameter 

bis(2-Ethylhexyl)phthalate (BEHp) 

Pyrene 

Indeno(l,2,3-cd)pyrene 

Fluoranthene 

Benzo(k)t1uoranthene 

Benzo(a)pyrene 

Table 5.4.1 
SWMU 44 - Organics in Soil (,qJ1kg) 

Draft Confirmatory Sampling Investigation Repon 
Assembly D - SWMU 44 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

Sampling Frequeaey Range of Residential RBC-Res. Industrial RBC-Ind. SSL 
latenala of Detection" DetecUoae Mean" Soil RBC' Exceedallces Soil RBC' Exceedances SSU Exceeded?c 

0-1' 

2-3' 

()..l' 

2;-" 
0-1' 

2-3' 

0-1 ' 

2-3' 

()"1 ' 

2-3' 

0-1 ' 

2-3' 

0-1 ' 

2-3' 

III 

III 

III 
Otl 
III 

011 

III 
011 

III 

011 

III 

011 

111 

011 

1/1 

480 

45 
··]00 

ND 
490 

ND 
140 
ND 
120 

ND 

550 

ND 

240 

ND 

240 

ND 

N/A 
N/A 
Nl:A: 
ND. 
N/A 
ND 

N/A 
ND 

N/A 
ND 

N/A 
ND 

N/A 
ND 

4.6Oe+04 

N/A 

2.30e+06 

N/A 

880 

N/A 

3.10e+06 

N/A 

8.8Oe+03 

N/A 

88 

N/A 

5-76 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 

4.lOe+05 

N/A 

6.lOe+07 

N/A 

7.8Oe+03 

N/A 

8.2Oe+07 

N/A 

7.8Oe+04 

N/A 

780 

N/A 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 

l.lOe+04 

1.4Oe+06 

3.5Oe+04 

9.8Oe+05 

4.00e+03 

1.40e+06 

N 

N 

N 

N 

N 

N 



Table 5.4.1 

Draft Confirmatory Sampling Investigation Repon 
Assembly D - SWMU 44 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

SWMU 44 - Organics in Soil (,qJ/kg) 

Phenanthrene 

Carbazole 

2-Methylnaphthalene 

TPH - Dieaei Range Organics 

Not.: 
a Feet bls 

O:;It . 
~3:j 

0-1' 

2-3' 

0-1' 

2:"3' 
0-1' 

2-3' 

O-l' 
2...a' 
0-1' 

2-3' 

0-1' 

2-3' 

Frequeoey 
of Detecf.icmIo 

·····iJi····· 
Oil 
111 
III 

III 
0/1 

III 

OIl 

111 
til 
III 

III 

111 
III 
III 

OIl 

Range of 
Detecfione MeaD:" 

········~.m·················WA·· 
···~li·· ~f> ...... . 

620 

380 

til 

ND 

76 

ND 

1.200 
2:,fQO 
3,300 

8,200 

27;(P) 
·3~900 
1,000,000 

ND 

N/A 
N/A 
NtA 

ND 

NtA 

ND 

Nt". 
N/A 
N/A 
N/A 

N/A 
ND 

Residential 
Soil RBC' 

;' :". 

NtA 
3.10e+06h 

N/A 
1.6Oe+07 

NfA 
3.20e+04 

N/A 

$.108+06 
N/A 

1.00e+OSi 

1.00e+05i 

RBC-Res. Industrial 
.. Exceedances Soil RBC-

o 
o 

o 
o 

o 
o 

o 

6.10e+07h 

N/A 

2.9Oe+05 

N/A 

N/A 

N/A 
N/A 

RBC-Ind. SSL 
Exceedances SSU Exceeded'!c 

o 
o 

o 
o 

o 
o 

o 
o 

1.4Oe+06h 

500 

N/A 

N 

N 

N 

N 

b Eight samples collected from four locations. Four samples were collected from 0 to I foot bls and four from 2 to 3 feet bls, all analyzed for Appendix IX metals and PCBs. Samples 
from 0 to I foot and 2 to 3 feet bls from one location were analyzed for TPH/ORO.DRO and SVOCs. One sample was duplicated for Appendix IX metals and PCBs. 

c Range lower limit is the lowest detected parameter concentretion. 
d Mean is based on detected parameter concentrationa only. 
e Residential and industrial screening values (RBC-Res., RBC-Ind.) are from the July to December 1995 Risk-Based Concentration Table (October 20, 1995, USEPA Region mRBC memo). 

RBCs are only applicable for comparison to data from samplea collected across the surface interval. 
f SSL considered protective of contaminant transfer from soil to groundwater (from USEPA Region m Risk-Based Concentration Table July to December 1995). 
g Contaminant averages were compared to SSLs to determine the need for further study or action. 
h Risk-based data not available; data for pyrene used as surrogate. 

Risk-based data not available at this time. 
j RBC does not exist; value shown is TDEC soil cleanup level for total TPH (ORO + DRO). 
NtA Not applicable 
ND Parameter not detected. 
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Sampling Frequency of 

Barium 

Cadmium 

Cobalt 

Lead 

Nickel 

Zinc 

Nota: 
a Feet bls 

0-1' 

2-3' 

0-1 ' 

2-3' 

0-1' 

2-3' 

0-1 ' 

2-3' 

0-1' 

2-3' 

0-1 ' 

2-3' 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

4/4 

Range of 

37.3 - 102 

80 - 131 

O.31-CU9? 
0.46- .0.41 

2.8 - 9.1 

1.4 - 2.3 

11.2-
9,9 .... 

2.7 - 5.4 

7 - 8.2 

26.4 - 200 

8.9 - 11.2 

6.2 - 13.2 

19 - 20.3 

63.6 - 589 

48.5 - 53.3 

65 

107 

5.4 

1.9 

4.7 

8 

78 

9.9 

8.8 

20 

242 

51.5 

Table 5.4.2 
SWMU 44 - Ioorgaoics in Soil (mglkg) 

191 

289 

BDL 

6.8 

15 

15.3 

28.7 

25.1 

BDL 

59.8 

88.3 

111.8 

RC 

0 

0 

4 

0 

0 

0 

3 

o 

4 

o 

3 

o 

Residential 

5.50e+03 

N/A 

39 

N/A 

4.70e+03 

N/A 

40()1 

N/A 

1.6Oe+03 

N/A 

2.30e+04 

N/A 

Draft Confirmatory Sampling Investigation Repon 
Assembly D - SWMU 44 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

RBC-Res. IDdustriaI RBC-Ind. SSL 

0 

0 

0 

0 

0 

0 

o 
o 

o 
o 

o 
o 

1.4Oe+05 

N/A 

1.00e+03 

N/A 

1.20e+05 

N/A-

I ()()()l 

N/A 

4.IOe+04 

N/A 

6.IOe+05 

N/A 

0 

0 

0 

0 

0 

0 

o 
o 

o 
o 

o 
o 

32 Y 

6 N 

k N 

k N 

21 N 

4,200 N 

b Eight samples collected from four locations. Four samples were collected from 0 to I foot bls and four from 2 to 3 feet bls, all anslyzed for Appendix IX metals and PCBs. Samples from 
o to I foot and 2 to 3 feet bls from one location were anslyzed for TPHIGRO.DRO and SVOCs. One sample was duplicated for Appendix IX metals and PCBs. 

c Range lower limit is the lowest detected parameter concentration. 
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Not" (cont'Il): 
d Mean of detected parameter concentrations. 
e Background reference concentration (2x mean background). See Section 3 of this report for a discussion ofRCs. 

Draft Confirmatory Sampling Investigation Repon 
Assembly D - SWMU 44 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

f Residential and indUltrial screening values (RBC-Res., RBC-Ind.) are from the July to December 1995 Risk-Based Concentration Table (October 20, 1995, USEPA Region m RBC memo). 
RBCa are only applicable for comparison to data from samples collected across the surface interval. 

g SSL considered protective of contaminant transfer from soil to groundwater (from USEPA Region m Risk-Based Concentration Table, July to December 1995). 
h Contaminant averages were compared to SSLs to determine the need for further study or action. 

Risk-based data for araenic as a carcinogen. 
j Risk-based data for hexavalent chromium (VI). 
k Risk-based data not available at this time. 
I Value is soil cleanup level for totallesd (USEPA OSWER Directive, 9355.4-12) 
N/A - Not applicable 
BDL - Below detection limit 
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Concentrations of one SVOC and one PCB exceeded residential soil RBCs in surface samples: 

• BaP exceeded the residential soil RBC of 88 /Lg/kg in one sample (044-S-0003-01) at a 

concentration of 240 /Lg/kg; 

• Aroclor-1260 exceeded the residential soil RBC of 83 /Lg/kg in one of four samples 

(044-S-0OO3-01) at a concentration of 120 /Lg/kg. 

All detected PCB and SVOC concentrations were well below industrial RBCs and transfer from 

soil to groundwater SSLs. No PCBs were detected below the surface interval. Total TPH 

(GRO + DRO) was detected in one sample (044-S-0003-01) from the surface interval at 

1.027 X 1()3 /Lg/kg with DRO making up 1 million /Lg/kg ofthe total TPH. The total TPH ofthis 

sample exceeded the 100,000 /Lg/kg TOEe (Division of Solid Waste Management, State 

Remediation Section) soil cleanup level for total TPH (GRO + DRO). TPH-GRO was also 

detected at the same sample location form 2 to 3 feet bls at a concentration of 36,000 /Lg/kg. 

The elevated TPH concentrations detected in the surface soil interval were believed to have 

resulted from leaking equipment parked in the area. Because similar elevated TPH 

concentrations were not detected in the 2 - 3 foot interval, the TPH is not considered a threat 

for groundwater,. contamination or significant horizontal migration. Figures 5.4-4 and 5.4-5 

provide plots of PCBs and SVOCs, respectively, in soil. 

Metals 

As Table 5.4.2 indicated, 12 metals were detected in both the surface soil interval and 2 to 

3 feet bls; however, no metals exceeded both background RCs and residential RBCs. 
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Concentrations of three metals exceeded transfer from soil to groundwater SSLs in individual 

samples: 

• Barium exceeded the SSL of 32 mg/kg in all eight samples collected with a maximum 

detected concentration of 131 mg/kg. 

• Cadmium exceeded the SSL of 6 mg/kg in two of eight samples (044-S-0001-0l, 

044-S-0003-01) with a maximum detected concentration of 9.1 mg/kg. 

• Chromium exceeded the SSL for hexavalent chromium of 19 mg/kg in three of eight 

samples (044-S-0002-0l, 044-S-0003-0l, and 044-S-0004-0l) with a maximum detected 

concentration of 165 mg/kg. 

Although cadmium concentrations in two samples exceeded the SSL, the average cadmium 

concentration at 4 mg/kg did not exceed the SSL, indicating no need for further study or action. 

The average barium concentration at 86 mg/kg exceeded the SSL of 32 mg/kg, but the highest 

detected concentration at 131 mg/kg did not exceed the 2 x mean surface soil background RC 

of 191 mg/kg. Chromium concentrations in three samples and the average chromium 

concentration at 34 mg/kg exceeded the chromium SSL of 19 mg/kg. Averages were calculated 

using constituent sample data from all sampling intervals. However, the average chromium 

concentrations in surface soil and 2 to 3 feet bls are 57 mg/kg and 11 mg/kg, respectively, 

indicating a chromium SSL exceedance in the surface interval only. Additionally, chromium 

concentrations in the 2 to 3 foot bls interval were well below the background RC of28.6 mg/kg. 

Because of the chemical properties of inorganics, the physical properties of soil, and the shallow 

depths at which chromium exceeded the SSL, it is not expected to leach in appreciable quantities 

(if at all) into underlying groundwater. Also, the physical adsotption of the contaminants to soil 

particles and organic material greatly limits horizontal migration. Figure 5.4-6 provides a plot 

of transfer from soil to groundwater SSL exceedances. 

5-83 



-

® 

\, 
...,~'-

.... ~"'-­TT,_ 

"T","", 

* AVERAGE CHROMIUM CONCENTRATION =: 34 mgjkg 

LEGEND 

SITE CONSTITUENTS EXCEEDING SOIL TO 
GROUNDWATER SSls (AND BACKGROUND RCs 
FOR INORGANICS) NOT DETECTED AT THIS 
LOCATION, ' 

SITE CONSTITUENTS EXCEEDING SOil TO 
GROUNDWATER SSLs (AND BACKGROUND RCs 
FOR INORGANICS) DETECTED AT THIS 
LOCATION. 

SOIL BORING 4 CONTAINED CHROMIUM AT 
20.7 mg!kg IN THE o~ l' INTERVAL AND 
10.1 mg!kg IN THE 2-3' INTERVAL. 

NOT DETECTED 

SWMU 44 

50 

SCALE 

o 

RCRA FACILITY 
INVESTIGATION 

50 

FEET 

NSA MEMPHIS 
MILLINGTON, TENNESSEE 

.4~ 

FROM SOIL TO 
GROUNDWATER SSL EXCEEDANCES 

BUILDING N-102 HAZARDOUS WASTE 
ACCUMULATION POINT 

SWMU 44 



Draft Confirmatory Sampling Investigation Report 
Assembly D - SWMU 44 

NSA Memphis, Millington, Tennessee 
Revision 0: June 21, 1996 

5.4.7 Preliminary Risk Evaluation 

In accordance with USEPA Region IV Memorandum, November, 1994, a PRE was conducted 

for SWMU 44 using data from surface soil samples collected during the CSI. 

According to Figure XVII-I, the Aviation Related Development Alternative presented in the 

Base Reuse and Development Plan (RKG Associates, Inc., 1995), the area that includes 

SWMU 44 will be used for commercial pUlposes. Tables 5.4.3 and 5.4.4 summarize PRE 

results for SWMU 44. 

The resulting residential and industrial carcinogen n.CRs at 5. 72e-06 and 6. 44e-07 , respectively, 

fell well below the 1(}-4 criteria, indicating no risk in either scenario. The resulting residential 

and industrial noncarcinogen IDs at 0.85 and 0.04, respectively, fell well below the criteria of 1, 

indicating no risk in either scenario. Property including SWMU 44 is suitable for residential 

lease. 

Parameter 

Arsenic 

~~. 
Bemo(a)pyrene * 

~~arh~t 
Benzo(k)fluoranthene * 
~ .•..• <;.\ .••.... 

Table 5.4.3 
SWMU 44 - Preliminary Risk Evaluation - Carciuogeoa ~) 

7900 

·240 •• ···.· 
240 

.. :\.~. 

Backgro1llld 
Ilefereuce 

Cooceatratioa~ 

NlA ... 
13,100 

·Nt~ 

Screeoina VaJue- Risk Ratio 

ResideDdal Industrial JlesIdeutial IDdastriaI 
. .~_~Ol>·P~+OZ· >J;~ .....• t~(4W)'1 

4.30e+02 3.80e+03 O.ooe+oo 0.00e+00 
······l~_+OZ·,.+Ol···4~~ ....... ~~~ •.• 

N/A 8.80e+Ol 7.80e+02 2.73e-06 3.08e-07 

. ...... ·.W*<·»~~f9;i:ij~~ ············3d~.<.·~~:· , .. .:::'.:;>;.y.: 

240 N/A 8.80e+03 7.80e+04 2.73e-08 3.08.09 

...(~9Il) ....•... ·····~i. .···Ci~ .• ·+m: ..• · .. ·· ... ·.·.····•·•.· .• ·.t~~< .• D~~Otf ··.···>O~\ . -' ... ' .. <;. ... :::/::::":: .. ? ' •••.•• 

bis(2-Ethylhexyl)phthalate(BEHP)* 480 N/A 4.6Oe+04 4.10e+05 l.04e-08 1.17.09 

~'·}>i.·· ··············\»:~H}..' •• .wA:>...$~.·.· ..•.•.. ·· .•. + ..•..• · •. 94 .. /.L.)~,~+.· .. · .• ·05.· .•....••.• : •. i/\ ~./·iii6\i~i ;..;;.:.:.:.','.: 

Chrysene * 280 

····.;63:.:: 
N/A 8.80e+04 7.80e+05 3.18e-09 3.59 .. 10 

~.~~i .•.•.. {1#~\ .··:.·....J~9~>t~t <i;~f··i/.~~/ 
Indeno(l,2,3-cd)pyrene * 120 N/A 8.80e+02 7.80e+03 l.36e-07 1.S4e-08 
1LCIt··· ... " .. :.; ••.. ; ··;··;·;··········:···>S;~ ······.6.44e-07;··;/· 

Nom: 
a 
b 
c 
N/A -

* 

The higheat detected concentration for each contaminant wu used. 
Bacqround reference concentration (2x mean background). See Section 3 ofthi. report for a discu.aion of RCs. 
Screening values are RBC. from the July to December 1995 RBC Table (Octobec 20, 1995, USEPA Region ill RBC memo). 
Not applicable. 
Constituent exceeded bacqround reference concentration. Ifbackground reference concentration wu not exceeded, coJUtituent wa. 
not ILCR calCUlation. 
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Parameter 

~. 

Arsenic * 
BaiiiUm,!I':' :-
Benzo(g,h,i)perylene * 

Buii~· 
Cadmium * 
~ ... > .. ", 
Cobalt 

Coppw.~ 

Auoranthene * 
~', 

2-Methylnaphthalene * 
~~ .. ' 

Nickel * 
~.>" 

Pyrene * 
VlIIadhun 

Zinc * 
HI: 

Nom: 
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Table 5.4.4 
SWMU 44 - Preliminary Risk Evaluation - Noncarcinogens (pg/k&) 

Background 
Refereuc:e 

Concentration· Concentrationb 

7,900 

:102~~ 
140 

II 
9,100 

165.000<·,':" 
5,400 

,3ijlOO':: 
550 

,17~ 

3,300 

,l~, 

490 

l~ 
589,000 

13,100 

·.i~l~~ 
N/A 

N1A". 
BDL 

'~400:-
15,000 

23~ 
N/A 

~~roo 
N/A 

'~/*,' 

N/A 

,49~tlOo 
88,300 

Screening Valoe" Risk Ratio 

~~ 
2.30e+04 

"$~+06:i" 
3.IOe+06 

.:.' .j;i&+0'1< 
4.68e+05 

" ·,1~9IIt6:+05 
4.70e+06 

1,.1tre~ 

3.IOe+06 

1300+04:', 
3.IOe+06 

~~1<k+06 
1.6Oe+06 

:' 349'1;06', 
2.30e+06 

$.sQj+OS . 
2.30e+07 

Industrial ResidI!Iltial Industrial 

6.10e+05 3.43.01 

(.40.+¢I'( ,': .:b~ 
6.IOe+07 

.•. 4:lOe:t9t": 
4.52.05 

,.,,5;~: 

l.00e+06 1.94e-02 

t.~+p1>< ·<~~l . 
1.20e+08 

.:.1~~+()1 ,' .. 

8.20e+07 

Mo.+o5 
4.IOe+06 

$~+~ .. :, 

O.OOe+OO 

t~ 
1.77e-04 

",O~+OO 
1.06.03 

3;~1~' 
4.10e+07 8.25.03 

6.10e+07 

1.406+W· 
6.10e+08 

2.13.04 

:~OO" 
2.56e-02 

oi15" 

l.30e-02 

"1~}" 

2.30.06 

L~(""" 
9.10e-03 

... 1~~/ 
O.OOe+OO 

:toi~/ . 
6.71e-06 

o~oCf" 
8.05e-04 

~~t 
3.22e-04 

',.·· ••.• 1~/" 
8.03e-06 

o;~.;f9cJ. 
9.66&-04 

" :·"'::'().04::::' 

a 
b 

The highest detected concentration for each contaminant was Uled. 

c 
N/A 
BDL 

* 

Background refer'ence concentration (2 X mean background). See Section 3 of thi. report for a diacuuion of RCI. 
Screening valuea are RBC. are from the July to December 1995 RBC Table (October 20, 1995, USEPA Region ill RBC memo). 
Not applicable. 
Below detection limit. 
Constituent exceeded background reference concentration. If background reference concentration was not exceeded, constituent 
was not m calculation. 
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5.4.8 Conclusions and Recommendations 
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Based on the infonnation gathered during this investigation, the following conclusions and 

recommendations have been reached: 

• SWMU 44 will be developed for commercial use according to the Base Reuse Plan. 

• Nineteen organics were detected at SWMU 44 in both the surface interval and 2 to 3 feet 

bls at one sample location (only samples from this location were analyzed for SVOCs and 

TPH.GRO/DRO). 

Concentrations of the SY~C benzo(a)pyrene and the PCB Aroclor 1260 exceeded 

residential soil RBCs, but none exceeded industrial RBCs or transfer from soil to 

groundwater SSLs. 

Total TPH (GRO + DRO) in one surface soil sample exceeded the IDEC soil 

cleanup level for total TPH. 

• Concentrations of 12 metals were detected in both the surface soil interval and 2 to 3 feet 

bls; however no single concentration exceeded both background RCs and residential soil 

RBCs. 

The average chromium concentration exceeded the transfer from soil to 

groundwater SSL; however, when data from the surface interval and the 2 to 

3 feet bis interval are compared separately, only the average concentration in the 

surface interval exceeded the SSL. Due to the chemical properties of chromium, 

the physical properties of the soil, and the shallow depth of SSL exceedance, 

chromium is not expected to leach into groundwater or migrate horizontally. 
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• Based on a PRE perfonned on data from surface soil samples: 

Carcinogens: neither the residential nor commercial n . .cR exceeded the 10-4 

threshold, indicating suitability for lease with no further action. 

N oncarcinogens: neither the residential nor the industrial m exceeded 1, 

indicating suitability for lease with no further action. 

• Based on the surface soil samples collected, no further action is recommended for 

SWMU 44. In accordance with PRE methodology, the property is suitable for residential 

lease. The elevated TPH concentrations detected in surface soil samples are believed to 

result from surface staining due to leakage from equipment parked in the area. 
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5.5 SWMUs 50, 51, and 52 - Building N-126 Hazardous Waste Accumulation Point for 
the MAG-42, VR-60, and VP-67 Squadrons 

This section summarizes the activities conducted during the fIrst phase of the CSI at SWMUs 50, 

51, and 52, the Building N-126 Hazardous Waste Accumulation Points for the MAG-42, VR-60, 

and VP-67 Squadrons, and outlines any proposed RFI activities. 

5.5.1 Site Description and Historical Information 

SWMUs 50, 51, and 52 have been grouped because they are in the same general area on 

NSA Memphis Northside and all have been used as hazardous waste accumulation points for 

mineral spirits and waste paint thinners. Figures 5.5-1 and 5.5-2 provide a vicinity map and 

digital orthophoto~ph, respectively, of SWMUs 50, 51, and 52. 

SWMU 50 served as an accumulation point for automobile batteries and containerized mineral 

spirits and paint thinners from 1955 to 1985. Wastes were accumulated in drums (on pallets) 

and mobile bowsers (tanks on wheels). The accumulation point has changed location several 

times. In 1985, the Tennessee Department of Health and Environment inspected the SWMU and 

reported its location as being inside the fenced, asphalt-paVed compound west of Building N-126. 

The 1990 RF A indicates that releases have occurred in the fenced compound (ERC/EDGe, 1990; 

SOUTHDIV, 1990). This fenced compound was investigated during the CSI. After 1985, the 

accumulation point was moved to a bermed and roofed open compound inside a fenced area 

southeast of Building N-9, near the A-4 hangar (Building 798). 

SWMU 51 served as an accumulation point for mineral spirits and paint thinner wastes generated 

by the VR-60 squadron. Accumulation activities began around 1955; however, the accumulation 

point has moved several times. From 1985 until 1990, the SWMU was inside a fenced 

compound on the west side of Building N-126, on asphalt, within a sand bag containment area. 

Records indicated the VR-60 waste also may have been stored in mobile bowsers. 
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During the Environmental Baseline Survey (BIA&H, 1994), the VR-60 accumulation point 

consisted of drums stored in self-contained, locked, hazardous materials lockers on the concrete 

apron against Building N-126's north side. During an April 10, 1995, site visit, an E/A&H 

representative observed that the lockers had been removed from the north side of Building N-126 

and no stains were visible on the concrete there. 

The 1990 RFI Work Plan (SOUTHDIV, 1990) reported that the accumulation point was on the 

edge of the apron north of Building N-1600. On April 10, 1995, an E/A&H representative 

perfQrming a VSI identified a partially fenced, former drum storage area immediately west of 

Building N-1600. The fence was in disrepair and numerous stains were on the asphalt. An 

additional area, possibly an accumulation point, was identified northeast of Building N-1600 near 

the edge of the concrete apron. This area is paved with concrete, no stains were visible, but 

four former postholes filled with concrete were identified. These three areas were investigated 

during this CSI. 

SWMU 52 was a hazardous waste collection point for the storage of drummed mineral spirits 

and paint thinners generated by the VP-67 squadron. The collection point has operated since 

1955 and has been moved several times. In 1987, the VP-67 accumulation point was reported 

to be inside Building N-126. A bowser was also reportedly used to store the wastes. Records 

dated after 1987 indicated the accumulation point was moved outside to the fenced, asphalt-paved 

compound west of Building N-126 (SOUTHDIV, 1990; ERC/EDGe, 1990). This fenced 

compound was investigated during this CSI as SWMU 50. No releases have been reported in 

Building N-126 and the accumulation point receiving VP-67 hazardous waste was investigated 

during this CSI; therefore, SWMU 52 was not recommended for investigation. As discussed in 

the August 1995 BeT meeting, no jurther action is recommended for SWMU 52. A formal NF A 

Request will be submitted for SMWU 52. 
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The SWMU 50 and 51 areas are generally level. Surface water drains south and west into 

SWMU 6 stonn sewers, which empty into the open ditch portion of the SWMU 6 stonn sewer 

northwest of SWMUs 50 and 51. SWMU 6 eventually discharges into SWMU 38, a tributary 

of North Fork Creek, approximately 1200 feet west of the site. A topographic map showing 

local land elevations at NSA Memphis is provided in Attachment 3, Volume IT, of this 

CSI report. 

5.5.3 Site-Specific Geology and Hydrogeology 

In 1994, USGS drilled Stratigraphic Test Hole 4 to approximately 200 feet approximately 

500 feet bls south of the main runway and about 800 feet west of SWMUs 50 and 51. The test 

hole was originally to be advanced approximately 15 feet into the Cook Mountain Fonnation (the 

confining unit separating the Memphis Aquifer from the overlying Cockfield Fonnation and 

shallower units). However, due to the unanticipated thinness of the Cockfield Fonnation, this 

borehole was advanced approximately 50 feet into the Memphis Sand. This test hole was 

visually logged by a field geologist during drilling and geophysically logged following 

completion. Lithologies encountered below land surface in the test hole were as follows: 

Loess: Approximately 40 feet of wind-blown silt and clay deposits. 

Fluvial Deposits: Approximately 30 feet of sand and gravel. 

Cockfield Formation: Approximately 35 feet of alternating sand, clay, and some 
lignite. 

Cook Mountain Formation: The Cook Mountain fonnation, characterized as a gray to 
~lue-gray dense clay approximately 46 feet thick, is defmed as 
the upper confming unit between the surficial aquifers and the 
Memphis Aquifer. 

Mempbis Sand: The Memphis Sand, characterized as a thick (between 865 and 
880 feet) deposit of primarily fme to very coarse sand with 
lenses of clay, silt, and lignite, supplies water to industries and 
municipalities throughout Shelby County. 
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Subsurface soil infonnation was also collected during the Assembly A RFI for SWMU 7, the 

Building N-126 Plating Shop Dry Well, which is approximately 400 feet northeast of 

SWMUs 50 and 51. During the Assembly A investigation, nine monitoring well clusters 

(designated MW -01 through MW -09) were installed north, east, and south of SWMUs 50 and 51 

(Figure 5.5-1). MW-Ol, MW-05, MW-08, and MW-09 are the closest monitoring well clusterS 

to SWMUs 50 and 51 (between 75 to 300 feet away). 

The general lithology encountered in the soil borings associated with these four clusters was as 

follows: 

• Clayey silt and silty clay from ground surface to between 25 and 33 feet bls (loess). 

• Sand with gravel, silt, and clay from between 25 and 33 feet bls to between 69 and 

76 feet bls (fluvial deposits). 

• Silty sand, clayey sand, sandy clay, and lignite from between 69 and 76 feet to between 

105 and 128 feet bls (Cockfield Fonnation). 

• Hard, waxy clay with sand laminations from between 105 and 128 feet to the tenninati9n 

depth of the borings between 110 and 135 feet (Cook Mountain Fonnation). 

Laboratory-measured vertical hydraulic conductivity for a subsurface soil sample collected from 

20 to 22 feet bls (loess) at MW-09 was 9.5 x 10-7 cm/sec. MW-09 was approximately 75 feet 

east of the fenced asphalt compound, SWMU 51. Laboratory-measured vertical hydraulic 

conductivity for a soil sample collected from 75 to 77 feet bls (lower fluvial deposits) at 

MW-Ol was 6.8 x 10-5 cm/sec. MW-Ol was approximately 200 feet east of SWMU 51. 

Laboratory-measured vertical hydraulic conductivity for soil samples collected from the 

Cockfield Fonnation (MW-Ol, 110 to 112 feet bls; MW-03, 115 to 117 feet bls; and MW-08, 
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125 to 127 feet bls) ranges from 8.7 X 10-7 cm/sec to 1.6 x 10-8 cm/sec. Monitoring-well 

clusters MW-Ol, .MW-03, and MW-08 are 75 feet east, 500 feet east, and 200 feet south, 

respectively, of SWMU 51. The boring and monitoring-well logs and hydraulic-conductivity 

data sheets for SWMU 7 are provided in Attachment 4, Volume IT, of this CSI report. 

5.5.4 Preliminary Investigations 

Several investigations have been performed on adjacent property at SWMU 7 and nearby 

SWMU 15. The Assembly A investigation consisted of installing and sampling nine 

monitoring-well clusters around SWMU 7 in early 1995. The groundwater results indicate the 

presence of at least one of the following VOCs in at least one monitoring well in the fluvial 

deposits: 1,I-DCE, 1,2-DCE, 1,I-DCA, 1,2-DCA, chloroform, carbon tetrachloride, carbon 

disulfide, TCE, PCE, 1,2-dichloropropene, and benzene. These compounds were detected at 

concentrations less than 100 ppb in all groundwater sample. 

Two DPT surveys also were performed on the property surrounding SWMU 7 in November and 

December 1994, and May and June 1995. Soil and groundwater samples were analyzed for 

VOCs by an onsite laboratory. Analytical data from these surveys indicated the presence of 

chlorinated solvents in groundwater in the upper part of the fluvial deposits at distances of a few 

hundred feet south and east of Building N-126. These chlorinated solvents included 1,I-DCE, 

8.8 to 43.7 ppb; 1,2-DCE, 1.5 to 200 ppb; 1, I-DCA, 8.2 to 320 ppb; TCE, 1.6 to 20 ppb; 

PCE, 8 to 174 ppb; xylenes, 4.9 ppb; and trichlorofluoromethane, 8.5 ppb. A DPT survey also 

was performed at SWMU 15 (approximately 150 feet south-southwest of SWMUs 50 and 51) 

in May 1995. Samples from this survey also were analyzed for VOCs using an onsite 

laboratory. Analytical results from SWMU 15 indicated the presence of hydrocarbon-related 

compounds in both soil and groundwater in the loess and fluvial deposits. 
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5.5.5 Field Investigation and Analytical Methods 

The SWMUs 50 and 51 investigation prescribed in Assembly D Site Investigation Plans 

(E/ A&H, 1995) consisted of sampling 14 locations, coring through asphalt or concrete where 

necessary. Samples were collected across the surface soil interval and 2 to 3 feet bls using a 

stainless-steel hand auger according to the sampling methods outlined in Section 4.4.4.3 of the 

Comprehensive RFI Work Plan. Twenty-eight soil samples were collected from 14 locations as 

shown in Figure 5.5-3. Following sample collection, each boring was sealed with bentonite. 

All samples collected from the surface interval were submitted to NET, Massachusetts, for 

analysis of Appendix IX metals, VOCs, SVOCs, and pesticides/PCBs. All soil samples 

collected from 2 to 3 feet bls were analyzed for SVOCs and Appendix IX metals. Only 11 of 

the subsurface samples were analyzed for VOCs. Three samples - one surface and two 

subsurface, (050-S-0004-01, 050-S-0004-02, and 050-S-0005-02) - were analyzed for TPH 

(GRO + DRO) with one sample (050-C-0004-01) duplicated for the same analysis. Four soil 

samples (050-C-OOOI-0l, 050-C-0004-01, 050-C-001O-Ol, and 051-C-0002-01) collected from 

the surface interval were duplicated for Appendix IX metals, VOCs, SVOCs, and 

pesticides/PCBs analyses. Laboratory analytical data are presented as Appendix G. 

5.5.6 Nature and Extent of Contamination 

This section provides the analytical results for surface and subsurface soil samples collected 

during the fIrst phase of the CSI at SWMUs 50 and 51. Analytical results for surface soil 

samples were compared to RBCs for residential and industrial soil (USEP A Region ill, July to 

December 1995). Constituent averages for SWMUs 50 and 51 were compared to transfer from 

soil to groundwater SSLs to determine the need for further study or action (OSWER Soil 

Screening Guidance memorandum, USEPA, 1994.) Constituent concentrations from individual 

samples were also compared to SSLs for informational pUlposes. Metals analytical results 

were compared to background RCs (2x mean). Tables 5.5.1 and 5.5.2 summarize laboratory 
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Parameter 

Acetone 

Anthracene 

Benzo(a)pyrene 

Benzo(g,h,i)perylene 

bis(2-Ethylhexyl)phthalate (BEHP) 

Carbazole 

0-1 ' 

2-3' 

O-l.' 

2·3' 
0-1 ' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

0-1 ' 

2-3' 

0-1 ' 

2-3' 

Frequency of 
Detection'> 

. VI" 
0il4 
4/14 

I/ll 

4114 

NT 
1/14 

0/14 

4114 
Ot14 
3/14 

0/14 

3/14 

0/14 

0/14 

3/14 

6/14.· .. 

0I11· ... 
1114 

0/14 
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SWMUs 50 and 51 - Organics in Soil (JIg/kg) 

lbuqJe of 
Detection<' 
··Ho .. 

Nil 
250 - 890 

240 

1 ~10 

ND 
240 

ND 
39 .. 480 

ND 
86 - 390 

46 - 130 

ND 

ND 

100 

ND 

RBC-Res. Industrial RBC-Ind. 
Mean<' Soil RBC- Exceedances Soil RBC- Exceedances 

't1t~<~;'t~~X< .•• ·.<t .••.•. t .••...... ··<i<~;j;98. .••..•••..•..••.•.••...••..••.•••.•...•.•.•..•.•.•.•..•.•.•.•. e .•.•. ·· •.• · •• ·•·· 
NDN/A. v N/;A..\· .v 

445 

N/A 

5.4 

NI> 
N/A 

ND 

205 

ND 

77 

ND 

ND 

73 

N/A 

ND 

7.8Oe+06 

N/A 

a,~+Ol 

'tJtlt; 
2.30e+07 

N/A 

8.8Oe+01 

N/A 

2.30e+06h 

N/A 

4.6Oe+04 

N/A 

3.20e+04 

N/A 

5-98 

o 
o 
I) 

o 
o 
o 

··0 
o 
2 

o 

o 
o 

0 

0 

0 

0 

2.00e+08 

N/A 

~40 

NtA 
6.10e+08 

N/A 

780 

N/A 

6.10e+07h 

N/A 

4.10e+05 

N/A 

2.9Oe+05 

N/A 

o 
o 

o 
o 

o 
o 

o 
o 

0 

0 

0 

0 

SSL 
SSU Exceeded?1l 

8.00e+03 N 

4.30e+06 N 

4.00e+03 N 

1.4Oe+06h N 

l.l0e+04 N 

500 N 
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Table 5.5.1 
SWMUs 50 and 51 - Orgauics in Soil V&I/kg) 

Sampling Frequency of RaDge of ResideoUaI RBC-Res. lDdustrial RBC-IDd. SSL 

C&dxm disulfide: 

Chrysene 
0-1 ' . 4/14 39 - 510 192 8.8Oe+04 0 7.8Oe+05 0 

1.00e+03 N 
2-3' 0/14 ND ND 0 N/A 0 

()..1' 4/14 5.9~ 98 32 0 

2-3' 0/0 N/A ND 
0-1 ' 5/14 10 - 160 41 1.906+03 0 1.706+04 0 

4,4'-DDE 500 N 
2-3' 0/0 N/A ND N/A 0 N/A 0 

()..l' 1114 16 N/A U()~+l)3 

2'-3; Ot() N/A Nl> NIA 
0-1 ' 1114 60 N/A 8.8Oe+01 0 780 0 

Dibenz(a,h)anthracene l.l 06 +04 N 
2-3' 0/14 ND ND N/A 0 N/A 0 

()..1' 1114 41 N/A 
~$i 0/14 ND ND 

Dieldrin 
0-1 ' 5/14 18 - 130 58 4.00e+01 3 360 0 

Y 
2-3' 0/0 N/A ND N/A 0 0 

,. 00,1' 1114 29 N/A 7,W.+OO 0 
~Ylbentene 

2~' 0/11 ND ND Ni.A f) 

0-1 ' 6/14 39 - 1200 314 0 8.206+07 0 
Fluoranthene 9.806+05 N 

2-3' 1114 270 N/A 0 

Fluorene 
0-1' 1/14 74 N/A 0 

1.6Oe+O$ 
2-3' 0/14 ND ND N/A N/A 0 

0-1 ' 3/14 48 - 160 86 8.806+02 0 7.806+03 0 
lndeno(I,2,3-cd)pyrene 3.506+04 N 

2-3' 0/14 ND ND N/A 0 N/A 0 
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Sampling F'requeDcy of RaDge of Residemial RBC-Res. IDdustrial RBC-Ind. SSL 
Parameter Interval- J>etectionb Jletectioac Meand Soil RBC- ExceedaDces Soil RBC- Exeeedances SSU Exceeded'!l 

Phenanthrene 

TPH - Diesel Range Organics 

Toluene 

Nota: 
a Feet bls. 

o;.t~i1:l~>/>· ····«i~> 

W~Oll,,(»<~tr 
0-1 ' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

3/14 

0/14 

III 

012 

12/14 

8111 

56 - 920 

ND 

15,000 

ND 

2 - 79 

2 - 7 

357 

ND 

~99< 

N/A 
N/A 
ND 

13 

5 

2.30e+06h 

N/A 

1.00e+05i 

N/A 

1.6&+07 

N/A 

o 
o 

o 
o 

o 
o 

6.10e+07h 

N/A 

N/A 
N/A 

4.10e+08 

N/A 

o 
o 

o 
o 

o 
o 

N/A 

5.00e+03 

N 

N 

N 

b Twenty-eight samples collected from 14 locations. Fourteen amples collected from 0 to I foot bls were analyzed for Appendix IX metals, pesticides/PCBs, SVOCs, and VOCs. Fourteen 
amples collected from 2 to 3 feet bls were analyzed for SVOCs, and Appendix IX metals. Eleven ampl"" collected from 2 to 3 feet bls were analyzed for VOCs. One ample collected 
from 0 to I foot bls and two collected from 2 to 3 feet bls were analyzed for TPWORO.DRO. Four samples were duplicsted for Appendix IX metals, pesticides/PCBs, SVOCs, and 
VOCs. 

c Range lower limit is the lowest detected parameter concentration. 
d Mean based on detected parameter concentrations only. 
e Residential and industrial screening values (RBC-Res., RBC-Ind.) are from the July to December 1995 Risk-Based Concentration Table (October 20, 1995, USEPA Region m RBC memo). 

RBCs are only applicsble for comparison to data from amples collected across the surface interval. 
f SSL considered protective of contaminant transfer from soil to groundwater (from USEPA Region m Risk-Based Concentration Table July to December 1995). 
g Contaminant averages were compared to SSLs to determine the need for further study or action. 
h Risk-based data not available; data for pyrene used as surrogate. 

Risk-based data not available at this time. 
j RBC does not exist; value shown is TDEC soil clesnup level for total TPH (ORO + DRO). 
ND Parameter not detected. 
N/A Not applicsble. 
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Sampting Freqaeocy of Range of 
Parameter Intenal" Detectioob DetectiOB" 
.',:::.-.. :" ()-t' .. il14:> ... 19,1 
.~~ .. 

m4 
.. :.::' ,: 

~3' .'4;'1 
0-1' 

Arsenic 
14/14 5.4 - 11 

2-3' 14114 7.5 - 13.4 

0.1' 14i14 8$.5 ~ 162 

2--3' 14114 ~,I . 138 

0-1' 14/14 0.4 - 0.63 
Beryllium 

2-3' 14/14 0.41 0.79 -
14tH 1+4 -4.' 

·l4/14<· . M -u 
0-1' 14/14 8.8 - 16.4 

Chromium 
2-3' 14/14 10.2 - 11.2 

0-1' 14/14 10.5 - 19.1 
Copper 

2-3' 14/14 11.3 - 19.7 

0-1' 14/14 6.2 - 21.5 
Nickel 

2-3' 14/14 6.3 - 19.7 

0.1' .,/14 O.~· 0;37 

2·3' 5/14 0.24 ·0.49 

0-1 ' 1114 1.4 
Silver 

2-3' 1114 0.86 
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SWMUs 50 and 51 - Inorganie.s in Soil (mglkg) 

Nil· ··'6h······· 
NiA BPL 

8 

9.7 

126 

0.5 

0.60 

1..4 
~.3 

11.5 

13.3 

15.2 

16.6 

14.4 

14.6 

0,30 

0.35 

N/A 
N/A 

13.1 

20.4 

191 

0.96 

1.02 

lIllL 
".3.· 
26.4 

28.6 

23.6 

33.9 

BDL 
59.8 

BDL 
'DL 
BDL 
BDL 

1» ... · ·······U 
·li··· ... ··ij.{,A . 
0 

0 

0 

0 

0 

0 

o 
o 

0 

0 

14 

0 

5-101 

0.43i 

N/A 

5~ 
MiA 
0.15 

N/A 

39()k 

N/A 

3,100 

N/A 

1,600 

N/A 

390 
Ni~ 
390 

N/A 

RBC-Res. Industrial RBC-Ind. 
Exceedances Soil RBcr Exceedances 

14 

o 

14 

o 

o 
o 

0 

0 

0 

0 

0 

0 

3.Bi 

N/A 

1.3 

N/A 

1.00e+04k 

N/A 

7.6Oe+04 

N/A 

4.100+04 

N/A 

~~~+Q4 
l-f/A 

1.00e+04 

N/A 

14 

o 

o 
o 

0 

0 

0 

0 
0 

0 

0 

0 

0 

0 

SSL 
SSJ..c Exceeded!" 

·····.··i N•· .... 

lSi N 

180 N 

19k N 

N 

21 N 

:4 

N 



Sampling Frequenc:y of Range of 

Zinc 

Nota: 

0-1' 

2-3' 

a Feet bls. 

14/14 

14/14 

33.3 - 69 

37.2 - 69.3 

51 

53.9 

Table 5.5.2 
SWMUs 50 and 51 - IDorg8llics in Soil (mglkg) 

88.3 

111.8 

o 
o 

23,000 

N/A 

RBC·Res. 

o 
o 
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6.10e+05 

N/A 

RBC-Ind. 

o 
o 

SSL 

4,200 N 

b Twenty-eight samples collected from14 locations. Fourteen samples collected from 0 to 1 foot bls were anslyzed for Appendix IX metals, pesticides/PCBs, SVOCs, and VOCs. Fourteen 
samples collected from 2 to 3 feet bls were analyzed for SVOCs, and Appendix IX metals. Eleven samples collected from 2 to 3 feet bls were analyzed for VOCs. One sample collected 
from 0 to 1 foot bls and two collected from 2 to 3 feet bls were analyzed for TPHIGRO.DRO. Four samples were duplicated fur Appendix IX metals, pesticides/PCBs, SVOCs, and 
VOCs. 

c Range lower limit is the lowest detected parameter concentration. 
d Mean based on detected parameter concentrations only. 
e Background reference concentration (2x mean background). See Section 3 of this report for a discussion ofRCs. 
f Residential and industrial screening values (RBC-Res., RBC-Ind.) are from the July to December 1995 Risk-Based Concentration Table (October 20, 1995, USEPARegion illRBC memo). 

RBCs are only applicable for comparison to data from samples collected across the surface interval. 
g SSL considered protective of contaminant transfer from soil to groundwater (from USEPA Region ill Risk-Based Concentration Table, July to December 1995). 
h Contaminant averages were compared to SSLs to determine the need for further study or action. 

Risk-based data oot available at this time. 
j Risk-based data for arsenic as a carcinogen. 
k Risk-based data for hexavalent chromium (VI). 
1 Value is soil cleanup level for total lead (USEPA OSWER Directive, 9355.4-12). 
N/A Not applicable. 
BDL Below detection limit. 
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analytical results compared to RBCs and SSLs for organic and inorganic compounds, 

respectively. Table S.S.2 also compares soil inorganic concentrations to background RCs as 

described in Section 3 of this report. 

Organics 

As Table S.S.1 indicates, 29 organic compounds were detected in soil samples collected at 

SWMUs SO and S1. 

Concentrations of one SVOC and one pesticide exceeded residential soil RBCs in the surface 

interval: 

• BaP exceeded the residential soil RBC of 88 p.g/kg in two of 14 samples (OSO-S-0004-01 

and OSI-S-0003-0l) with a maximum detected concentration of 390 p.g/kg; 

• Dieldrin exceeded the residential soil RBC of 40 p.g/kg in three of 14 samples 

(OSI-S-000l-01, OSI-S-0002-0l, and OSI-S-0004-0l) with a maximum detected 

concentration of 130 p.g/kg. 

As noted earlier, the Technical Memorandum Discussion of Dieldrin Risk Management Issue has 

been included in Attachment 1, Volume IT, of this CSI report. Risk estimates based on the soil 

dieldrin concentrations detected at NSA Memphis did not exceed lE-4 ILCR. The average 

concentration of dieldrin in soil samples collected during a background study was 131 p.g/kg with 

a maximum detected concentration of 311 p.g/kg. As stated in the memorandum, "This finding 

indicates that dieldrin levels found at each SWMU do not necessitate remedial action in the 

absence of other significant carcinogenic risk contributors. " 

Concentrations of all detected organics were well below industrial RBCs. Concentrations of two 

pesticides, aldrin and dieldrin, exceeded transfer from soil to groundwater SSLs in individual 

samples. 
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• Aldrin exceeded the SSL of 5 p.g/kg in two of 14 samples (050-S-0007-01 and 

051-S-0004-0l) with a maximum detected concentration of 10 p.g/kg. 

• Dieldrin exceeded the SSL of 10 p.g/kg in five of 14 samples (050-S-0007-01, 

050-S-0009-0l, 051-S-0001-01, 051-S-0002-01, and 051-S-0004-0l) with a maximum 

detected concentration of 130 p.g/kg. 

The average concentrations of both aldrin and dieldrin at 5.4 p.g/kg and 58 p.g/kg exceeded the 

SSLs of aldrin and dieldrin of 5 p.g/kg and 1 p.g/kg, respectively. Averages were calculated 

using constituent sample data from all sampling intervals. The highest detected dieldrin 

concentration of 130 p.g/kg at SWMUs 50 and 51 was near the average dieldrin concentration 

of 131 p.g/kg detected in background samples. Although average dieldrin and aldrin 

concentrations at SWMUs 50 and 51 exceeded the SSL, because of the chemical properties of 

pesticides, the physical properties of soil, and the shallow depth and infrequency at which aldrin 

and dieldrin were detected at SWMUs 50 and 51, the contaminants are not expected to leach in 

appreciable quantities (if at all) into underlying groundwater. Also, the physical adsorption of 

pesticides to soil particles and organic material greatly limits horizontal migration. 

Total TPH (ORO + ORO) was detected in one sample (050-S-0004-01) from the surface interval 

at 15,780 p.g/kg with ORO making up 15,000 p.g/kg of the total TPH. The total TPH of this 

sample was well below the 100,000 p.g/kg IDEe (Division of Solid Waste Management, 

State Remediation Section) soil cleanup level for total TPH (ORO + DRO). TPH-ORO was 

also detected at the same sample location in from 2 to 3 feet bls at a concentration of 250 p.g/kg. 

Figures 5.5-4 and 5.5-5 provide plots of pesticide and SVOC concentrations in soil samples 

compared to RBCs. Figure 5.5-6 provides a plot of transfer from soil to groundwater SSL 

exceedances. 
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As Table 5.5.2 indicates, 14 metals were detected at both the surface interval and 2 to 3 feet bls; 

however, no metals exceeded both background RCs and residential RBCs. 

Concentrations of two metals exceeded transfer from soil to groundwater SSLs in individual 

samples: 

• Barium exceeded the SSL of 32 mg/kg in all 28 samples collected with a maximum 

detected concentration of 162 mg/kg; 

• Nickel exceeding the SSL of 21 mg/kg in one of 28 samples (051-S-0001-01) at a 

concentration of 21.5 mg/kg. 

Although nickel concentrations in individual samples exceeded SSLs, the average nickel 

concentration at 17 mg/kg did not, indicating no need for further study or action. The average 

barium concentration at 121 mg/kg exceeded the SSL of 32 mg/kg but did not exceed the 

2 X mean background RC of 191 mg/kg. 

5.5.7 Preliminary Risk Evaluation 

In accordance with USEPA Region IV Memorandum, November, 1994, a PRE was conducted 

for SWMUs 50 and 51 using data from soil samples collected during the CSI. 

According to Figure XVll-l, the Aviation-Related Development Alternative presented in the 

Base Reuse and Development Plan (RKG, 1995), the area that includes SWMUs 50 and 51 will 

be used for commercial purposes. Tables 5.5.3 and 5.5.4 summarize PRE results for 

SWMUs 50 and 51. 
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Parameter 

kieaiC.·· •• ·•·•·•·· . 

Aldrin * 

Benzo(b )f1uoranthene * 

Benzo(k)f1uoranthene * 

Carbazole * 

4.~IN)J)J:l.~ .•....• 

4,4'-DDT * 

Table 5.5.3 
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SWMUs 50 and 51 - Preliminary Risk Evaluation - Cardnoleos Vt&fkI) 

Back&ronnd 
Reference 

Concentration· Concentrationb ResidentiiI 

10 N/A 3.80e+01 

360 N/A 8.80e+01 

410 N/A 8.80e+03 

100 N/A 3.20e+04 

16 N/A 1.9Oe+03 

IDdustrial 

3.4Oe+02 

7.8Oe+02 

7.80e+04 

2.9Oe+05 

1.70e+04 

Risk Ratio 

Residential 

2.63e-07 

4.096-06 

4.66e-08 

3.13~ 

8.4~ 

Industrial 

O~«le.+OO 

2.94e-08 

.4,~.SM)$ .. 

4.62e-07 

5.26e-09 

<9~~+90·· 

3.45~10 

<.~~to···· 

4.08~ 

9.41~10 

~~~.\ < ·<:S.) ... ····· ··<ffjA,JA*.*_t</ ·.1~*.\<·);~~·· ... \.:1~.' •.. 
...... :: .. >. ,:',:,,:'>? .,/; ,"," '.' >;."., >" .•• " .•• " .. , ., .••••..••.. ;: :,:::::/;":::::::<;: :;:.:;::::: ::;: ,'" .. 

Dieldrin * 130 N/A 4.00e+Ol 3.608+02 3.256-06 3.61e-07 

~l;i;~~}<i./ ' .i \><J;Ji~~;ICii+«t·· ·:<1i!lf03.,H •. l~~i>i;#~· .............. :.;.:-::::-:.:::::::::/.:;:;:.;:.-: ... -: ....... 
ll..CR 9.356-06 1.0Se-06 

Not.s: 
a The highest detected concentration for each contaminant waa uNd. 
b Bacqround reference concentration (2x mean background). See Section 3 of this report for a dilCumon ofRCs. 
c Screening values are RBCs from the July to December 1995 RBC Table (October 20, 1995, USBPA Region m RBC memo). 
N/A Not applicable. 
* Constituent exceeded bacqround reference concentration. Ifbackground reference concentration was not exceeded, constituent 

was not ll..CR calculation. 
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Parameter 

Acetone * 

Antimony * 

Barium 

Cadmium * 

Cobalt * 

Dibenzofuran * 

Fluoranthene * 

Naphthalene * 
Nickel· 

Phenanthrene * 

Selenium * 
Silver· 

Toluene * 
Vanadium 

Xylene (Total) * 
Zinc 

m 

Table 5.5.4 
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SWMUs SO, 51, and 52 - Preliminary Risk EvaluanOD - Noncarcinogens (J&glkg) 

Background 
Reference Screening Value" 

Concenlranona Con~anonb Residenbal Industrial 

·.~l(}<.··.·.· . .•••..••• · .••• Nll\:·'<·· ·····~i~.t:~ .. > >.~~fOl>····· 
890 N/A 7.80e+06 2.00e+08 

19,100 BDL 3.10e+04 8.20e+05 

162,000 191,000 5.5Oe+06 1.4Oe+08 

4,300 BDL 4.68e+05 l.00e+06 

52,500 15,000 4.70e+06 1.20e+08 

41 N/A 3.10e+05 8.20e+06 

1,200 N/A 3.10e+06 8.20e+07 

140 N/A 3.10e+06 8.20e+07 

920 N/A 3.10e+06 6.10e+07 

370 BDL 3.9Oe+05 l.00e+07 

l~'" BOL 

79 N/A 1.6Oe+07 4.10e+08 

.l2,fiOO. 49;600 

2 N/A 1.6Oe+08 l.00e+09 

• .aa,300. 

Risk Rano 

Residenbal 

.. ·"'~4e-95<.· ..... 
1.14e-04 

6.16e-Ol 

O.OOe+OO 

9. 19e-03 

1.12e-02 

1.32e-04 

3.87e-04 

4.52e-05 

2.97e-04 

9.49e-04 

4.94e-06 

l.25e-08 

0.66 

Industrial 

>?~l7~ . 

4.45e-06 

2.33e-02 

O.OOe+OO 

4.30e-03 

4.38e-04 

5.00e-06 

1.46e-05 

1.71e-06 

1.51e-05 

3.70e-05 

1.93e-07 

2.00e-09 

0.Q3 

Notes: 
a The higheat detected concentration for each contaminant was used. 
b 
c 
N/A 
BDL 

* 

Background reference concentration (2x mean background). See Section 3 of this report for a discussion of RCs. 
Screening values are RBCs from the July to December 1995 RBC Table (October 20, 1995, USEPA Region m RBC memo). 
Not applicable. 
Below detection limit. 
Constituent exceeded background reference concentration. lfbackground reference concentration was not exceeded, constituent 
was not HI calculation. 
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The resulting residential and industrial carcinogen ILCRs at 9. 35e-06 and 1. 05e-06, respectively, 

fell well below the 10-4 criteria, indicating no risk in either scenario. The resulting residential 

and industrial noncarcinogen IDs at 0.66 and 0.03, respectively, fell well below the criteria of 1, . 

indicating no risk in either scenario. Property including SWMU 11 is suitable for residential 

lease. 

5.5.8 Conclusions and Recommendations 

Based on the infonnation gathered during this investigation, the following conclusions and 

recommendations have been reached: 

• SWMUs 50 and 51 will be developed for commercial use according to the Base Reuse 

Plan. 

• Twenty-nine organics were detected at SWMUs 50, 51, and 52 in both the surface soil 

interval and 2 to 3 feet bls. 

Concentrations of the SY~C BaP and the pesticide dieldrin exceeded residential 

soil RBCs, but no organic concentrations exceeded industrial RBCs. 

Concentrations of two pesticides (aldrin and dieldrin) exceeded transfer from soil 

to groundwater SSLs; however, due to chemical properties of pesticides, the 

physical properties of the soil, and the shallow depth and infrequency of 

detection, they are not expected to leach into groundwater or migrate 

horizontally. 

• Fourteen metals were detected in both the surface soil interval and 2 to 3 feet bls, 

however no single concentration exceeded both background RCs and residential soil 

RBCs. 
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• Based on a PRE perfonned on data from samples collected from the surface interval: 

Carcinogens: neither the residential nor industrial ILCR exceeded the lOA 

threshold, indicating no significant risk in either setting; 

Noncarcinogens: neither the residential nor the industrial noncarcinogen m 
exceeded 1, indicating suitability for lease with no further action. 

• Based on data from soil samples, no further action is recommended for SWMUs 50, 51, 

and 52. In accordance with PRE methodology, the property is suitable for residential 

lease. 
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5.6 SWMU 64 - N-16 Materials Storage Area 

This section summarizes the activities conducted during the first phase of the CSI perfonned at 

SWMU 64, the Building N-16 Materials Storage Area, and outlines any proposed RFI activities. 

5.6.1 Site Description and Historical Information 

SWMU 64, an active materials storage area for Building N-16, is approximately 1,200 feet 

southeast of the main runway and 200 feet north of Building N-16. Figures 5.6-1 and 5.6-2 

provide a vicinity map and digital orthophotograph of SWMU 64, respectively. 

SWMU 64 consists of a concrete pad, approximately 22 feet wide by 200 feet long, currently 

used for drum and equipment storage by the NSA Memphis Fire Department. A storage shed 

is on the concrete pad. The 1990 RFA report (ERC/EDGe, 1990) indicated that used oil and 

containers of aqueous film-forming fluid and Putple K, two fIre extinguishing agents, were 

stored at the SWMU. No evidence of spills was observed by BlA&H personnel during an 

April 10, 1995, VSI. 

Based on visual observations and interviews with Navy personnel, the concrete pad is the 

foundation of a fonner building. A 1947 NSA Memphis base map shows Building 90 at the 

current location of SWMU 64. The use of fonner Building 90 is unknown. According to 

NSA Memphis Public Works personnel, transfonners may have been stored on an unpaved area 

east of and adjacent to SWMU 64. This fonner transfonner storage area (see Figure 5.6-3) was 

included in the SWMU 64 CSI. 

5.6.2 Topograpby and Drainage 

Drainage from SWMU 64 enters an unlined drainage swale north of the SWMU, 

flows northwest, and enters the SWMU 6 drainage system approximately 500 feet northwest of 

SWMU 64. A topographic map showing local land elevations is provided in Attachment 3, 

Volume IT, of this CSI Report. 
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USGS Stratigraphic Test Hole 5, approximately 1,100 feet northeast of SWMU 64 and just north 

of Building N-122, provides lithologic data for the area near SWMU 64. The stratigraphic test 

hole was advanced a few feet into the top of the Cook Mountain Fonnation to better understand 

site lithologies before monitoring-well installations at adjacent sites. The test hole was visually 

logged by a field geologist during drilling and geophysically logged to its total depth following 

completion. Stratigraphy and lithologies, encountered in the test hole were as follows: 

Loess: Approximately 30 feet of wind-blown silt and clay deposits. 

Fluvial Deposits: Approximately 54 feet of sand and gravel. 

Cockfield Formation: Approximately 104 feet of alternating sand and clay with some 
lignite. 

Cook Mountain Formation: Characterized as a gray to blue-gray dense clay. Defmed as 
the upper confming unit between the surficial aquifers and the 
Memphis Aquifer. Because the stratigraphic test hole was only 
advanced 20 feet into the Cook Mountain Fonnation, the entire 
thickness is not known. 

Subsurface soil infonnation was also collected during the Assembly A RFI for SWMU 7, the 

Building N-126 Plating Shop Dry Well, which is approximately 650 feet north-northeast of 

SWMU 64. During the Assembly A investigation, nine monitoring well clusters (designated 

MW -01 through MW -09) were insta11edat various locations around SWMU 7. Clusters 

MW-06, MW-07, and MW-08 are less than 200 feet away from SWMU 64 (Figure 5.6-1). The 

general lithology encountered in the soil borings associated with these three clusters was as 

follows: 

• Clayey silt from ground surface to between 33 and 35 feet bls (loess). 
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• Sand with gravel and silty clayey sand from between 33 and 35 feet bls to between 

76 and 78 feet bls (fluvial deposits). 

• Silty clayey sand, silty sand with clay lenses, clay with sand lenses from between 76 and 

78 feet to a tennination depth of between 101 and 125 feet (Cockfield Fonnation). 

The laboratory-measured vertical hydraulic conductivity for a subsurface soil sample collected 

from 20 to 22 feet bls (loess) at MW-09 was 9.5 x 10-7 cm/sec; MW-09 is approximately 

300 feet north of SWMU 64. Laboratory-measured vertical hydraulic conductivity for a soil 

sample collected from 75 to 77 feet bls (lower part of the fluvial deposits) at MW-OI 

was 6.8 x 1Q-5 cm/sec; MW-01 is approximately 250 feet north of SWMU 64. The 

laboratory-measured vertical hydraulic conductivity for samples collected from the Cockfield 

Fonnation (MW-OI, 110 to 112 feet bls; MW-03, 115 to 117 feet bls; and MW-08, 125 to 

127 feet bls) ranged from 8.7 x 10-7 cm/sec to 1.6 x 10-a cm/sec. Monitoring-well clusters 

MW-01, MW-03, and MW-08 are 250 feet north, 400 feet northeast, and 75 feet northwest of 

SWMU 64, respectively. The boring logs and geotechnical laboratory results for SWMU 7 are 

provided in Attachment 4, Volume IT, of this CSI report. 

5.6.4 Preliminary Investigations 

During the Assembly A RFI, the nine monitoring well clusters around SWMU 7 were installed 

and sampled, including the wells in the three clusters closest to SWMU 64 (MW -06, MW -:-07, 

and MW-08). Well clusters MW-06 and MW-07 each consist of four wells installed in the 

loess, upper fluvial deposits, lower fluvial deposits, and Cockfield Fonnation. Cluster MW-08 

consists of three monitoring wells installed in the upper fluvial deposits, lower fluvial deposits, 

and Cockfield Fonnation. 

The wells were sampled in March and May 1995. At least one of the VOCs listed below was 

detected in at least one monitoring well in th~ three clusters surrounding SWMU 64: 1,1-DCE, 
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1,2-DCE, 1,I-DCE, 1,2-DCA, TCE, PCE, benzene, carbon tetrachloride, vinyl chloride, 

chlorofonn, and bromomethane. No pesticides, PCBs, herbicides, semivolatiles, or TPH were 

detected in groundwater. PCBs (Aroclor-1260, 20,000 j'g/kg) and TPH (1,400 mg/kg) were . 

detected in a soil sample collected from the surface interval at monitoring well cluster MW -07, 

approximately 15 feet southeast of the concrete pad at SWMU 64. 

5.6.5 Field Investigation and Analytical Methodologies 

The SWMU 64 investigation prescribed in Assembly D Site Investigation Plans (E/ A&H, 1995) 

consisted of sampling nine locations. Samples were collected across the surface interval and 2 to 

3 feet bls using a stainless-steel hand auger according to the sampling methodology outlined in 

Section 4.4.4.3 of the Comprehensive RFI Work Plan. Eighteen samples were collected from 

nine locations as shown in Figure 5.6-3. 

All samples were submitted to NET, for analysis of Appendix IX metals, pesticides/PCBs, 

VOCs, and SVOCs. One sample (064-C-0003-01) collected from the surface interval was 

duplicated for Appendix IX metals, pesticides/PCBs, VOCs, and SVOCs analyses. Laboratory 

analytical data are presented as Appendix H. 

5.6.6 Nature and Extent of Contamination 

This section provides the analytical results for surface and subsurface soil samples collected 

during the tITst phase of the SWMU 64 CSI. Analytical results for surface soil samples were 

compared to RBCs for residential and industrial soil (USEPA Region m, July to 

December 1995). Constituent averages for SWMU 64 were compared to transfer from soil to 

groundwater SSLs to detennine the need for further study or action (OSWER Soil Screening 

Guidance memorandum, USEPA, 1994). Metals analytical results were compared to background 

RCs (2x mean). Tables 5.6.1 and 5.6.2 summarize laboratory analytical results compared to 

RBCs and SSLs for organic and inorganic compounds, respectively, at SWMU 64. Table 5.6.2 

also compares soil inorganic concentrations to background RCs as described in Section 3 of this 

report. 
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Acetone 

Anthracene 

Benzo(a)anthracene 

Benzo(b)fluonmthene 

Benzo(k)fluoranthene 

alpha-Chlordane 

()"1' 

2-3' 

()"1' 

2-3' 

0-1' 

2-3' 

()"1' 

2-3' 

()"1 ' 

2-3' 

()"1 ' 

2-3' 

Table 5.6.1 
SWMU 64 - Orgmies in Soil (pcIkg) 

Frequency of Raat=e of 

0/9 

219 

119 

0/9 

419 

0/9 

6/9 

119 

6/9 

119 

2/9 

2/9 

ND 

210 

1,400 

ND 

50 - 2,000 

ND 

48 - 1,500 

42 

38 - 1,100 

44 

11 - 62 

1.1 - 5.1 

N/A 
210 

N/A 
ND 

550 

ND 

317 

N/A 

240 

N/A 

37 

3.1 

7.8Oe+06 

N/A 

2.300+07 

N/A 

880 

N/A 

880 

N/A 

8.8Oe+03 

N/A 
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49()1 

N/A 

RBC-Res. 

o 
o 

o 
o 

o 

o 

o 
o 

o 
o 
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2.00e+08 

N/A 

6.100+08 

N/A 

7.8Oe+03 

N/A 

7.8Oe+03 

N/A 

7.8Oe+04 

N/A 

4.4Oe+03i 

N/A 

DC-Ind. 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

o 
o 

SSL 

8.00e+03 N 

4.300+06 N 

700 N 

4.00e+03 N 

4.00e+03 N 

2.00e+03i N 



4,4'-DDE 

Dibenz( a,h)anthracene 

Ftuoranthene 

1ndeno(1,2,3-cd)pyrene 

2-MethyJnaphthaJene 

0-1' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

219 

0/9 

VJ· 
019 

119 

0/9 

7/9 

0/9 

4/9 

119 

019 

119 
119 

TaWe5.6.1 
SWMU 64 - Orgaaies in Soil (.ccgJkg) 

Raate of 

23 - 32 

ND 

340 

ND 

37 - 3,900 

ND 

43 - 760 

38 
.NJ) 

:4 
140 

ND 

28 

ND 

N/A 
ND 

659 

ND 

224 

N/A 

.1'fP 

N/A 
ND 

1.908+03 

N/A 

88 

N/A 

3.10e+06 

N/A 

880 

N/A 

3.10e+06 

N/A 
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0 

0 

0 

o 
o 

0 

0 

0 

0 
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1.7&+04 

N/A 

780 

N/A 

8.2Oe+07 

N/A 

7.8Oe+03 

N/A 

j 

N/A 

RBC-lad. 

0 

0 

0 

0 

o 
o 

0 

0 

0 

SSL 

SOO N 

1.10e+04 N 

9.8Oe+OS N 

3.5Oe+04 N 

N 

3.~+04 



Pyrene 

NotllS: 
a Feet bls. 

0-1' 

2-3' 

0-1' 

2-3' 

719 

119 

2/9 

0/9 

TableS.U 
SWMU 64 - Ol'lanies iB Soil (,Iglkg) 

36 - 3,500 

38 

3 - 5 

ND 

586 

N/A 

4 

ND 

2.30.+06 

N/A 

1.6Oe+08 

N/A 

o 
o 

o 
o 
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6.10.+07 

N/A 

1.008+09 

N/A 

o 
o 

o 
o 

1.40.+06 N 

7.40.+04 N 

b Eighteen samples collected from nine locations. All samples collected from 0 to 1 foot and 2 to 3 feet bls intervals wore analyzed for Appendix IX metRIa, pesticides/PCBs, SVOCs, 
and VOCs. One sample was duplicated for Appendix IX metals, pesticides/PCBs, SVOCs, and VOCs. 

c Range lower limit is the lowest detected parameter concentration. 
d Mesn based on detected parameter concentrations only. 
e Residential and industrial screening values (RBC-Res., RBC-Ind.) are from the1u1y to December 1995 Risk-Based ConcentrstionTable (October 20, 1995, USEPARegionmRBC memo). 

RBCs are only applicable for comparison to data from samples collected across the surface iBtervaL 
f SSL considered protective of contarninsnt trsnsfer from soil to groundwater (from USEPA Region m Risk-Bssed Concentrstion Table, Iuly to December 1995). 
g Contaminant averages wore compared to SSLs to determine ~ for further study or action. 
h Risk-based data not available; data for pyrene used as surrogate. 

Risk-based data not available; data for chlordane used as surrogate. 
j Risk-based data not available at this time. 
ND Parameter not detected. 
N/A Not applicable. 
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Barium 

Cadmium 

Cobalt 

Nickel 

Sampliug Frequeacy of Rauge of 

0-1' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

0-1' 

2-3' 

9/9 

919 

9/9 

9/9 

919 

919 

919 

9/9 

919 

9/9 

91.1 - 188 

101 - 165 

1.3 - 4.9 

1 - 3.3 

5.3 - 15.7 

8.7 - 13.6 

0.56 - 1210 

10.9 - 44.5 

8.2 - 21.6 

15.7 - 24 

128 

136 

2.5 

2 

9.1 

10.8 

167 

17.7 

15.0 

19 

Table 5.6.2 
SWMU 64 - Iuoqanics in Soil (mgIkg) 

191 

289 

BDL 

6.8 

15 

15.3 

28.7 

25.1 

BDL 

59.8 

o 
o 

9 

o 

o 

5 

9 

o 

5-123 

5.5Oe+03 

N/A 

39 

N/A 

4.70.+03 

N/A 

4OC)1 

N/A 

1.60.+03 
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RBC-Res. RBC-Ind. SSL 

o 
o 

o 
o 

o 
o 

o 

o 
o 

1.408+05 

N/A 

1.00.+03 

N/A 

1.20.+05 

N/A 

1(01)l 

N/A 

4.10.+04 

N/A 

o 
o 

o 
o 

o 
o 

o 

o 
o 

32 

6 

k 

k 

21 

y 

N 

N 

N 

N 



Sampling Frequeucy of Range of 

Vanadium 

NotG: 

0-1' 

2-3' 

a Feet bl •. 

9/9 

919 

16 - 26.5 

19 - 30 

22 

24 

Table 5.6.2 
SWMU 64 -1Dorpuics in Soil (mglkg) 

49.6 

46.3 

RC 

o 
o 

550 

N/A 
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RBC-Res. RBC-Ind. SSL 

o 
o 

1.4Oe+04 

N/A 

o 
o 

k N 

b Eighteen IllUDples collected from nine locations. All IImples collected from 0 to 1 foot and 2 to 3 feet bls intervals were analyzed for Appendix IX metals, pesticides/PCBs, SVOCs, 
and VOCs. One IImple was duplicated for Appendix IX metals, pesticideslPCBs, SVOCs, and VOCs. 

c Range lower limit is the lowest detacted parameter concentration. 
d Mean based on detacted parameter concentrations only. 
e Bsckground reference concentration (2x mean background). See Section 3 of this report for a discullion of RCs. 
f Residential and industrial screeningvalnes (RBC-Res., RBC-Ind.) are fromthe1u1yto December 1995 Risk-Bssed Concentration Table (October 20, 1995, USEPARegionmRBC memo). 

RBCs are only applicable for comparison to data from Hmples collected acroH the surface interval. 
g SSL considered protective of contaminant transfer from soil to groundwater (from USEPA Region m Risk-Based Concentration Table, 1u1y to December 1995). 
h Contaminant averages were compered to SSLs to determine need for further study or action. 

Risk-based data for ersenic 88 a carcinogen. 
j Risk-based data for hexavalent chromium (VI). 
k Risk-based data nnt available at this time. 
I Value is soil cleanup level for totallesd (USEPA OSWER Directive, 9355.4-12). 
N/A Not applicable. 
BDL Below detection limit. 
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As Table 5.6.1 indicates, 30 organic compounds were detected at SWMU 64. Concentrations 

of four SVOCs, one PCB, and one pesticide exceeded residential soil RBCs in surface samples: 

• Benzo(a)anthracene exceeded the residential soil RBC of 88 p.g/kg in one of nine samples 

(064-S-0005-01) at a concentration of 2,000 p.g/kg. 

• Benzo(a)pyrene exceeded the residential soil RBC of 88 p.g/kg in one of nine samples 

(064-S-0005-01) at a concentration of 1,400 p.g/kg. 

• Benzo(b )fluoranthene exceeded the residential soil RBC of 880 p.g/kg in one of nine 

samples (064-S-0005-01) at a concentration of 1,500 p.g/kg. 

• Dibenz(a,h)anthracene exceeded the residential soil RBC of 88 p.g/kg in one of nine 

samples (064-S-0005-01) at a concentration of 340 p.g/kg. 

• Aroclor 1260 exceeded the residential soil RBC of 83 p.g/kg in eight of nine samples 

(064-S-0OO 1-01, 064-S-0002-0 1, 064-S-0003-01 , 064-S-0004-0 1, 064-S-0005-01, 

064-S-0006-01, 064-S-0OO7-01, 064-S-0008-01) with a maximum detected concentration 

of 12,000 p.g/kg. 

• Dieldrin exceeded the residential soil RBC of 40 p.g/kg in six of nine samples 

(064-S-0003-01, 064-S-0004-0 1, 064-S-0005-O 1, 064-S-0006-0 1, 064-S-0007 -01, and 

064-S-0008-01) with a maximum detected concentration of 330 p.g/kg. 

The June 2, 1995, Technical Memorandum Discussion of Dieldrin Risk Management Issues, has 

been included in Attachment 1, Volume IT, of this CSI report and is discussed earlier. Risk 

estimates based on the soil dieldrin concentrations detected at NSA Memphis did not exceed 
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lE-4 ILCR. The average concentration of samples collected during a background study was 

131 p.g/kg with a maximum detected concentration of 311 p.g/kg. As stated in the memorandum, 

"This fmding indicates that dieldrin levels found at each SWMU do not necessitate remedial 

action in the absence of other significant carcinogenic risk contributors." 

Concentrations of one SY~C and one PCB exceeded industrial soil RBCs in surface samples: 

• BaP exceeded the industrial soil RBC of 780 p.g/kg in one of nine samples 

(064-S-0005-01) at a concentration of 1,400 p.g/kg. 

• Aroclor 1260 exceeded the industrial soil RBC of 740 p.g/kg in six of nine samples 

(064-S-0002-01, 064-S-0003-01, 064-S-0004-01, 064-S-0005-01, 064-S-0006-01, and 

064-S-0008-01) with a maximum detected concentration of 12,000 p.g/kg. 

Concentrations of six compounds exceeded transfer from soil to groundwater SSLs in individual 

samples: 

• Aldrin exceeded the SSL of 5 p.g/kg in one of 18 samples (064-S-0005-01) at a 

concentration of 21 p.g/kg. 

• Aroclor 1260 exceeded the SSL of 1,000 p.g/kg in six of 18 samples (064-S-0OO2-01, 

064-S-0003-01, 064-S-0004-01, 064-S-0005-01, 064-S-0006-01, and064-S-0008-01) with 

a maximum detected concentration of 12,000 p.g/kg; 

• Benzo(a)anthracene exceeded the SSL of 700 p.g/kg in one of 18 samples (064-S-0005-01) 

at a concentration of 2,000 p.g/kg. 
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• Carbazole exceeded the SSL of 500 p.g/kg in one of 18 samples (064-S-0005-01) at a 

concentration of 830 p.g/kg. 

• Chrysene exceeded the SSL of 1,000 p.g/kg in one of 18 samples (064-S-0005-01) at a 

concentration of 2,000 p.g/kg. 

• Dieldrin exceeded the SSL of 1 p.g/kg in nine of 18 samples (064-S-0003-01, 

064-S-0004-01, 064-S-0005-01, 064-S-0006-01, 064-S-0007-01, 064-S-0008-01, 

064-S-0003-01, 064-S-0005-01, and 064-S-0006-01) with a maximum detected 

concentration of 330 p.g/kg. 

Although benzo(a)anthracene and chrysene concentrations in individual samples exceeded SSLs, 

their averages of 550 p.g/kg and 354 p.g/kg, respectively, did not, indicating no need for further 

study or action. Averages were calculated using constituent sample data from all sampling 

intervals. The average concentrations of both aldrin and dieldrin at 12 p.g/kg and 104 p.g/kg, 

respectively, exceeded their respective SSLs of 5 p.g/kg and 1 p.g/kg. The highest detected 

dieldrin concentration at 330 p.g/kg at SWMU 64 was near the maximum detected dieldrin 

concentration of 331 p.g/kg detected in background samples. Although average dieldrin and 

aldrin concentrations at SWMU 64 exceeded the SSL, because of the chemical properties of 

pesticides, the physical properties of soil, and the shallow depth at which aldrin and dieldrin 

were detected at SWMU 64, the contaminants are not expected to leach in appreciable quantities 

(if at all) into underlying groundwater. Also, the physical adsorption of pesticides to soil 

particles and organic material greatly limits horizontal migration. 

The average Aroclor-1260 concentration at 3,097 p.g/kg exceeded the PCB SSL of 1,000 p.g/kg, 

indicating the need for additional study or action. The maximum detected concentration at 

SWMU 64 was 12,000 p.g/kg, which is less than the concentration detected in a surface soil 

sample (20,000 p.g/kg) collected from the adjacent SWMU 7 monitoring well cluster MW-7 
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located approximately 18 feet southeast of the concrete pad at SWMU 64. Although the SSL 

was exceeded, groundwater samples collected from monitoring well clusters MW -6, MW -7, 

and MW -8 at SWMU 7 did not indicate the presence of PCBs. 

Groundwater samples were collected from monitoring well clusters MW -6, MW -7, and MW-8 

at SWMU 7 during separate events in March and October 1995, from loess, upper and lower 

fluvial deposits, and upper Cockfield groundwater. The wells at SWMU 7 were resampled in 

April 1996, and a fmal sampling is scheduled for August 1996. Because of the chemical 

properties of PCBs, the physical properties of soil, and the depths at which they were detected 

at SWMU 64, the contaminants are not expected to leach in appreciable quantities (if at all) into 

underlying groundwater. Also, the physical adsorption of PCBs to soil particles and organic 

material greatly limits horizontal migration. 

The SVOC carbazole was detected in one of 18 samples and it exceeded the SSL; however, due 

to the low frequency of detection, carbazole is not considered a concern nor is it expected to 

leach in appreciable quantities (if at all) into groundwater. 

Figures 5.6-4 and 5.6-5 provide plots of pesticides/PCBs and SVOCs, respectively,.in soil 

samples; Figure 5.6-6 provides a plot of transfer from soil to groundwater SSL exceedances. 

Metals 

As Table 5.6.2 indicates, 13 metals were detected. Only arsenic exceeded residential and 

industrial soil RBCs, and the background RC (2x mean). Of the detected metals, arsenic was 

detected in seven samples (064-S-0001-01 064-S-0003-01 064-S-0005-01 064-S-0006-01 , , , , 
064-S-0007-01, 064-S-0OO8-01, and 064-S-0009-01) collected across the surface interval with 

the highest concentration of 13.3 mg/kg, and exceeded both residential and industrial RBCs for 

arsenic as a carcinogen at 0.43 mg/kg and 3.8 mg/kg, respectively. However, the highest 

concentration of arsenic was well below its residential RBC as a noncarcinogen of 23 mg/kg and 

only slightly exceeded the 2 X mean background RC of 13.1 mg/kg. 

5-128 



• 

( 

LEGEND 
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Lead was detected in one surface soil sample at a concentration of 1,210 mg/kg and exceeded 

both the residential and industrial soil cleanup levels of 400 mg/kg and 1,000 mglkg, 

respectively (USEPA OSWER Directive, 9355.4-12). However, the mean lead concentration 

in samples from the surface interval of 167 mg/kg does not exceed the residential soil cleanup 

level. Figure 5.6-7 provides a plot of metals in soil. 

Concentrations of two metals exceeded transfer from soil to groundwater SSLs in individual 

samples: 

• Barium exceeded the SSL of 32 mg/kg in all 18 samples collected, with a maximum 

detected concentration of 188 mg/kg. 

• Nickel exceeded the SSL of 21 mg/kg in three of 18 samples (064-S-0008-0l, 

064-S-0006-03, and 064-S-0OO8-03) with a maximum detected concentration of 

21.6 mg/kg. 

Although nickel concentrations in individual samples exceeded SSLs, the average nickel 

concentration at 17 mg/kg did not, indicating no need for further study or action. The average 

barium concentration at 132 mg/kg exceeded the SSL of 32 mg/kg but did not exceed the 

2x mean background RC of 191 mg/kg. 

5.6.7 Preliminary Risk Evaluation 

In accordance with USEPA Region IV Memorandum, November, 1994, a PRE was conducted 

for SWMU 64 using data from soil samples collected during the CSI. 

According to Figure XVIT-l, the Aviation-Related Development Alternative presented in the 

Base Reuse and Development Plan (RKG, 1995), the area that includes SWMU 64 will be used 

for commercial purposes. Tables 5.6.3 and 5.6.4 summarize PRE results for SWMU 64. 
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Parameter 

Aldrin * 
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SWMU 64 - Preliminary Risk Evaluatioo - CarcinogEllS {J&&Ikg) 

Background 
Refereoce 

CollCeDtration- Coaceutratioob 

Son Sci'eeDiD& Value" Risk Ratio 

Residential IDdu5trial Resideotial ladustrial 

21 N/A 3.800+01 3.4Oe+02 5.53.07 6.1S.oS 

.~~~:·~::~·::·i:'!·:::·:: .. ::::.:·:::!!::i:il:·I~.· . .......... :).i·:ii1:I!ii··:·.:. :::mmi:::::::8~,fm!!:~;::::·::i: ..• ·7~ ..•.. ··.·.u.·· .·.J;4~::· •• : .·.?· .. :· .. : •. · ..•. :·i~~·.:·:····::: 
Benzo(a)anthracene * 2,000 N/A S.8Oo+02 7.SOe+03 2.270-06 2.56&-07 

Banzo(b)t1uoranthene * 1,500 N/A S.8Oo+02 7.SOe+03 1.70e-06 1.92.07 

~~'~''::}·;~j~f:f:·:\ :NtA: ··:.:·:'.;_~:(7~:·t~< ":'l~~i~f<: 
Belyllium 590 960 I.SOe+02 1.30e+03 O.OOe+OO O.OOe+OO 

~~:'1 i: .;<i······ ·»i~?.·:.:Y.(i,.,i;.:::;iM.:: :::<~:t •• ? };~i~t@~<··: 
alpha-Chlordane * 62 N/A 4.70e+02 4.4Oe+03 1.32.07 1.41.oS 

·'·:"::':'··':':::.NtA .. «: )·4:.,.+w:.:.·:.·: .•.... i .• :(·.~ ..• ·. :_ .••.• ·: .•.•..• · .. · ... ·:.t~<:.·: .·.·.\4.:~.:.·.· •.•• ·.·.: .. ·.:. } 
;, ... ;. ... ;. .. : .. ',.;.;.; ............ ::.;.;.:;. 

Chrysene * 2,000 N/A S.SOe+04 7.800+05 2.27.oS 2.56.-09 

f~~~~' :'::':···:;:;;·.f·!li;::.>:·t:.:.;·iftA}:::~~~4..;? :;:;:l~~::.·::::··:;··i~.:.·../i.:~~~.·: •• ···'::·· 
4,4'-DDT * 120 N/A 1.9Oe+03 1.70e+04 6.32e-OS 7.06.-09 

.r>J.~.'*!~.~)) };~W" :::< ;:'~i' ·;'.);';III1J!,...:f:/ .:'i~.::./:: )~~~:":':~~:i:' 
Dieldrin * 330 N/A 4.00e+Ol 3.6Oe+02 S.2Se-06 9.17..07 

Nom: 
a The hipelt detected coDCentratioo for each contamin.nt wu uaod. 
b Background reference concentration (2x mean background). S .. Section 3 of Ibis report for a discuuioo of RC •. 
c Screenina values are RHea from the July to December 1995 RHe Table (October 20, 1995, USBPA Reaion m RBC memo). 
N/A Not applicable. 
* Constituent exceeded backJlOund refel'lloceconcentration. Ifbackground reference conceotration was not oxceeded, colll1ituent 

wa. not ILCR calculation. 
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SWMU 64 - Preliminary Risk Evaluation - NOIIC81'dnogeos CIIaJkI) 

Background 
Refereuce Screeoiq Value" Risk Ratio 

Parameter Coaceotrationa CoDCeDtrationl' Resideatial Industr:iaI Resideutial IndastriaI 

Anthracene • 1,400 N/A 2.300+07 6.100+08 6.09.oS 2.30&-06 

• ~..i~'~> .. ..... ...........................)'~.. ....\i~~~/ ~:/~~ ?:$~~i;<·· ........ , .•...• ~.~~ .. . 
Barium 188,000 191,000 S.5Oo+06 1.400+08 0.000+00 0.000+00 

'.':~~f:~:: .. L":,;h~; >\*~ .. , .. 
Chromium IS,800 26,400 3.9Oo+0S 1.000+07 4.0Se-02 I.SSe-03 

Copper • 34,900 23,600 3.100+06 7.6Oe+07 1.13e-02 4.Sge-04 

Endrin aldehyde • 2S N/A 2.300+04 3.100+04 1.09e-03 8.06.04 

Fluorene • 770 N/A 3.100+06 8.2Oe+07 2.48e-04 9.39e-06 

2-Methy1naphthalene • 140 N/A 3.100+06 4.100+06 4.S2.0S 3.41.oS 

.~l~J .... ~i~ •• ;!tA~':r·""+)i:;>i~E.: :t.-"'.'::1'~~::.>J~,.>.:: ... 
Naphthalene • 110 N/A 3.100+06 8.2Oe+07 3.SS.oS 1.34e-06 

t ...... ···· . ··················:·:·····y':;#!~'· •.• \j'.~:>U ii<.J,,~~. C.~l~fi#:'.>;!~~} .·:\I~· .. ····· 
Phenanthrene • 100 N/A 3.100+06 6.100+07 3.23.oS 1.64e-06 

;,_~i;.&:l.¥.M;t:(J!~,~.·.·.· .•.. :,.,.:., •. ·.••·.·•·. \ ""f~;( 
" ".:.)':";;::::',:.:.';':' 

Selenium • 350 BDL 3.9Oo+0S 1.000+07 8.97e-04 3.5<*OS 

~~@\' 
Vanadium 26,500 49,600 S.5Oo+0S 1.408+07 0.000+00 0.000+00 

~~.F~~ ... · .. '·.·· .. :·:·: .. : .. ·:}:.· ... ·;;':;g,;::!};Ir;·ii ·:·;').·.:::11:::;:: •••••• j:·m, ••• ( ; •••. ::!':.!:~.}.3 .. 1Ui&;.i··.··:,· .",:.~'~/ 
Zinc· 

Nota: 
a 
b 
c 
N/A 
BDL 
• 

672,000 88,300 2.300+07 6.100+08 2.92e-02 l.l0e-03 
. ,'. '.,'. '" :',." :,·",::,,:,,·,>}i<::: :.:.':.:.: .... .:.:::'::.'::} .,:\i?::< ••• /.;:\:·,:: :.:.: /:\: ..." ••• :,,,,::.,::,.:.:: :':;::'{ ··.rO~71f:).:<"\ .,:.,:::,:/:::;om"e:':;:':· 

The highest detected concentration for each contaminant wu used. 
Background reference concentration (2x mom backJlOund). See Section 3 of this report for a dilculsion of RC •. 
ScreeninJ values are RBCs are from the July to December 1995 RBC Table (October 20, 1995, USBPA Region m RBC memo). 
Not applicable. 
Below detection limit. 
Constituent excooded background reference concentration. If bacqround reference concentration was not excooded, constituent 
was not m calculation. 

The resulting residential carcinogen ILCRs at 2.0ge-04 exceeded the 104 criteria; however, the 

industrial ILCRs at 2.35e-05 did not, indicating no risk in an induStrial setting. The resulting 

residential and industrial noncarcinogen Ills at 0.76 and 0.03, respectively, were below the 

criteria of 1, indicating no risk in either scenario. Property including SWMU 64 is suitable for 

commercial lease. 
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Based on the infonnation gathered during this investigation, the following conclusions and 

recommendations have been reached: 

• SWMU 64 will be developed for commercial use according to the Base Reuse Plan. 

• Thirty organic compounds were detected at SWMU 64 in the surface interval and 2 to 

3 feet bls. 

Concentrations of SVOCs benzo(a)anthracene, benzo(a)pyrene, 

benzo(b)fluoranthene, dibenz(a,h)anthracene, the PCB Aroclor-1260, and the 

pesticide dieldrin exceeded residential soil RBCs in surface samples. 

Concentrations of the SVOC BaP and the PCB Aroclor-1260 exceeded industrial 

soil RBCs in surface samples. 

Concentrations of the pesticides aldrin and dieldrin, the SVOC carbazole, and the 

PCB Aroclor-1260 exceeded SSLs. Due to chemical properties, the physical 

properties of the soil, and the depth and infrequency of detection, aldrin, dieldrin, 

and carbazole are not expected to leach into groundwater or migrate horizontally. 

Aroclor-1260 has not been detected in groundwater monitoring wells surrounding 

SWMU 64, with the closest well 15 feet to the southwest; therefore, 

Aroclor-1260 is not expected to leach into groundwater or migrate horizontally. 
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• Thirteen metals were detected in the surface interval and 2 to 3 feet bls. 

Concentrations of arsenic in seven surface soil samples exceeded both residential . 

and industrial soil RBCs for arsenic as a carcinogen; however, the highest arsenic 

concentration was well below its residential soil RBC as a noncarcinogen and only 

slightly exceeded the 2 X mean background RC. 

The concentration of lead in one surface soil sample exceeded both residential and 

industrial soil cleanup levels; however, the mean lead concentration in surface 

samples did not exceed the residential soil cleanup level. 

• Based on a PRE performed on data from samples collected from the surface interval: 

Carcinogens: the residential ILCR exceeded 1 (}4, but the commercial 

ILCR did not, indicating no significant risk in a commercial setting; 

Noncarcinogens: neither the residential nor the commercial III 

exceeded 1, indicating no significant risk in either setting. 

• Based on data from surface soil samples collected, no further action is recommended for 

SWMU 64. In accordance with PRE methodology, the property is suitable for 

commercial lease. 
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EXECUTIVE SuMMARY 

Geophysical Surwy Repon 
SWMUs 14, 36, and 65 

NAS Mnnphis - Revision 0 
Seprembu 15, 1995 

In support of environmental investigations at Naval Air Station (NAS) Memphis, 

EnSafe/Allen & Hoshall conducted geophysical surveys at Solid Waste Management Units 

(SWMUs) 14, 36, and 65 to identify building foundations, characterize the extent of buried 

material, and map features of potential environmental concern. 

The anomalies were classified according to the likelihood that they might be of environmental 

concern: Type A anomalies are well-defmed features needing further investigations, Type B are 

weaker anomalies, Type C are anomalies not related to buried features. 

One moderate Type B anomaly was identified at SWMU 14 near the former location of an 

outdoor washbasin. The rest of the surveyed area was anomaly-free. 

Four tightly grouped Type A anomalies were identified at SWMU 36 in the previous area of 

Incinerator 4 and its underground storage tank (UST). UST identification, however, is uncertain 

due anomaly overlap caused by the tight grouping, and the absence of a northing direction on 

the site engineering plans. 

Geophysics data for SWMU 65 show one Type A anomaly in the former location of two USTs 

that fueled the engine test cell S-346. Two zones of culture were identified onsite, with the rest 

being anomaly-free. 

Follow-up investigations may be needed at Type A sites to ascertain whether the anomalies are 

due to innocuous, minor buried rubble, such as me~ debris, or if they represent a genuine 

environmental concern. The geophysics data indicate very specific locations to conduct 

follow-up investigations. 
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·by a current pulse, which propagates into the ground as an electromagnetic field. As it 

encounters electrically responsive materials in the ground, the' signal received at the surface in 

the receiving antenna is distorted. These distortions can then be interpreted to develop a 

graphical image of the subsurface. 

The signal can penetrate to 6 meters below ground surface. FDEM is primarily a profiling 

method that does not yield detailed vertical resolution, although it can perform some limited 

sounding capability by varying the instrument height and dipole orientation. Resolution in plan 

view is often to within a meter or so. Signals are sensed by the instrume~t's electronics and the 

data are sent to a field data recorder, whose contents are downloaded to a second computer for 

processing and plotting. 

Two parameters are measured: conductivity and in-phase. Conductivity is a measurement of how 

well the earth conducts electrical current. Dry materials yield low conductivities, while wet 

materials yield high conductivities. Saturated clays are particularly conductive. When present, 

buried metals may also increase the effective conductivity. Conductivity data have units of 

milliSiemens per meter (mS/m). 

The in-phase ~omponent is a ratio of the secondary to primary field strengths (the primary field 

is the generated signal and the secondary is the ground's response). The in-phase component is 

primarily sensitive to metals, not soil moisture, and can go negative or positive over metallic 

objects, depending on the relative geometries of the conductor and instrument. In-phase has units 

of parts per thousand (ppt) of the secondary field strength. 

FDEM was used on this project to detect disturbed soil and buried metals related to excavation 

activities, and to fmd potential underground storage tanks (USTs). 
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The precision is acceptable, judged by benchmarks set by the survey objectives, and hence does 
. . 

not influence the interpretability of the three datasets. The precision level is better than average 

for EM-31 surveys at the three base stations used in this investigation. 

I+>ng-term precision is primarily controlled by instrument drift, which occurs because of slight 

response changes in the instrument's electronics. Figure 1 shows the instrument drift recorded 

while occupying the three individual base stations. The minimum and maximum vertical scales 

are adjusted to represent ± 10% of the conductivity value and ± 1 ppt of in-phase, considered 

to be "high drift" bounds which, when exceeded, suggest that drift corrections may need to be 

considered. The drift is smaller than usual for EM-31 measurements and does not exceed the 

desired minimum resolution benchmarks defmed previously. No correction is required for the 

magnitude of drift observed at the three individual sites. 

Data Biasing Effects 

Spatial aliasing is an undersampling effect when searching for small, subtle targets, such as 

deeply buried single drums. The key to a successful survey is to optimize the grid spacing or 

data density to the smallest target being investigated. In this case, a single sump pump is the 

smallest object sought. Experience has shown that a 10- by 10 foot grid is a good compromise 

between effec~veness of detection and survey speed for objects the size of drums or pumps. 

Most objects of this size within the penetration range of the instrument will be detected in a 

10- by lO-foot data grid. 

Instrument response timelnonreciprocity effects can occur on large-scale surveys, when the 

instrument is advanced at a rapid rate along prescn"bed lines, which reverse direction on each 

line. This procedure produces a wavy pattern at the edges of high-amplitude anomalies due to 

a fmite instrument response time and due to nonreciprocity when the receiver and transmitter 

antennas reverse positions. Effects of this nature do not compromise data quality or 

interpretability . 
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·GENERAL NOTES ON DATA INTERPRETATION 

Each investigation created plan-view maps taken from conductivity and in-phase datasets. Site 

features are superimposed to aid the interpretation. 

The conductivity maps reveal soil moisture changes in each SWMU. The data are depicted in 

color according to the color bar on the right side of each map. Both large and small conductivity 

values (compared to background) may be significant, although they do not necessarily indicate 

separate features but may be edge effects from a single feature. Extremely large and small 

values, sometimes with a distinct linear appearance, are often assoc~ted with fences and 

underground utilities. Other anomalies not related to culture are observed, ranging from broad 

changes over several hundred feet to very small, isolated ones. 

The in-phase data maps can roughly be thought of as a metal indicator. The nominal response 

in a metal-free area should be nearly zero. Large positive and negative values generally indicate 

the presence of metal features associated with buried objects, or aboveground culture such as 

fences, road signs, buildings, etc. As with conductivity data, in-phase data clearly indicate 

buried utilities, and also show numerous small, scattered anomalies. 

The anomali~s identified at the three sites are classified according to their interpretated 

significance with respect to the individual project objectives: 

• Type A - Strong, well-defmed anomaly characteristic of a buried object, for which 

some follow-up (site walkover, soil boring, trench, etc.) is recommended. 

• Type B - Weaker or more poorly defmed anomaly due to a buried object, but less likely 

to be of environmental concern. Follow-up is deemed less critical, but depends on the 

investigations of Type A anomalies. 

9 



Field Procedures 

Geophysical Surwy Repon 
SWMUs 14, 36, and 65 

NAS Memphis - Revision 0 
September 15, 1995 

A 100foot grid interval for SWMU 14 was used as a compromise for sampling potentially large 

footprint sources (Le., building foundations), along with smaller sources such as sump pumps 

and drainage lines. Key east-west cross lines staked every 100 feet were marked with 

high-visibility paint. Data were obtained walking north on even-numbered lines and south on 

odd-numbered lines. The receiver antenna was pointed north on even lines and south on odd 

lines. Grid corners for the site are l000N/l000E and 700N/1260E. Fieldwork for this site was 

completed in one session (July 19). 

Data Interpretation 

Figures 2 and 3 shaw the plan-view maps, consisting of conductivity and in-phase field data, 

respectively. Both sets of data show broad-band regional effects which characterize the inherent 

background conductivity levels of the subsurface. The data collection method introduced minor 

nonreciprocity effects along the southern boundary of the field data. The wavy pattern is the 

result of reversing the antenna orientation on north and south data traverses. The continuity of 

data, across known culture onsite, would suggest the entire dataset is valid. 

Anomaly Description 

Table 1 lists the anomalies identified at SWMU 14. Most anomalies at SWMU 14 are 

near-surface, localized features most likely unrelated to the target source bodies outlined in the 

site investigation plan (Le., sumps, paint separator, and discharge line) (Figure 4). Only one 

area was classified anomalous, a type B, based on its spatial map position to the previous 

outdoor washbasin south of S-14O. A possible source for this anomaly may be demolition rubble 

used to fill the depression left by basin excavation. Otherwise, the absence of discernible 

anomalies would suggest that sumps and separators may have been removed during demolition. 

The discharge line may be undetectable if non-ferrous materials were used in its construction. 

Engineering plans for this site indicate the discharge line may have been 
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Figure 2 
ConductivIty Map of SWMU 14 
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Figure 3 
[n Phasl: Map of SWMll 14 
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made of plastic, which would make it undetectable using FDEM. Type C anomalies, attributed 

to surface and subsurface culture, are quite prevalent here; the most noticeable example is the 

linear feature along the eastern survey boundary. The source for this anomaly may be an . 

abandoned water line that supplied potable water to the adjacent property when it was a trailer 

PiU"k. The large magnitude response of the water line is due to a coupling effect along the 

north-south traverses. Culture has the potential of masking meaningful anoIJ?alies; however, at 

this site, the culture is distant enough not to interfere with site interpretation. Approximately 

three-quarters of the surveyed area is anomaly-free (Type D). The remainder was left 

undesignated due to cultural interference or because the data show subtle changes which could 

indicate some limited soil disturbance. 

No. 

Bl 

B2 

Cl 

C2 

C3 

C4 

Dl 

Best Position to 
Investigate 

SWMU36 

Table 1 
SWMU 14 Anomaly Interpretatioos 

Notes 

Moderate anomaly; metal indica1ed. Anomaly may be associated with 
wasbdown basin at 8-140 site. 

Strong anomaly; metal indicated. Single station anomaly. 

>Bmied utilities; possibly water main. 

Surface culture; road sign. 

Surface culture; cement footing with metal cover. 

Buried utility; sewer main. 

Zone cleared of anomalies. 

Setting and Regional Geology 

SWMU 36, the fonner location of Incinerator 4, is on the north side of NAS Memphis off from 

Dakar Street Extended near the base's northwestern perimeter. Since the incinerator's demolition 

in 1984, the lack of site activity has allowed the area to be overgrown with dense vegetation. 
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Figures 5 and 6 show plan-view maps of conductivity and in-phase field data, respectively. Most 

of the recorded response at this site could be characterized as nominal. Large" anomalous 

responses occur in a localized area near surface piles of rebar and asphalt. Engineering plans 

place the incinerator and its fuel cell in the general area of the large anomalous responses. The 

proximity of these large anomalous features, both positive and negative, complicate delineating 

responses to a specific source body. 

Anomaly Description 

Table 2 lists the anomalies identified at SWMU 36. Anomalies cover a small percentage of the 

survey area, but a -large percentage are classified Type A (Figure 7). Of the five anomalies 

identified, four are classified Type A and attributed to buried conductive material. The fIfth 

anomaly is classified Type B, which usually requires no follow-up work. However, in some 

cases of clustered, strong anomalies, one anomaly relegated to Type B does not eliminate it from 

further invasive examination; it merely implies that Type A anomalies should be evaluated first. 

A Type C anomaly, attributed to a sewer line, is identified trending east-west across the northern 

portion of site. The rest of the site was anomaly-free (Type D). Culture at SWMU 36 did not 

hinder data interpretation. 

Best Position 
No. to Investigate 

Al 

A2 985EIlOO5N 

Table 2 
SWMU 36 Anomaly Interpretations 

Notes 
'." .' " ". ' •. ,' ',.,:.<.;;":>~;:::> ,-,~, :;"> •. ;..>/ :::" .. • • . -- -'.,' .;--: ::;- -,',:./ 

Strong anomalous zone;>bu.riedmetak'mdicatcl¢Dcmolitioo. debrisObsel:ved~,. 
·at.surfacethismaydUe>tOsame;jbQt.~.e;_~>Size>:OftheanomaJt>'}'··· 
suggests further investigation:./ .. , .,' ..... /.. ... .......... . .. > .•• 

Strong anomaly; buried metals indicated. Rebar and demolition debris 
observed in area. Strength of anomaly suggests further investigation 
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Figure 5 
ConductIvity Map of SWMlJ 36 
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Figure 6 
In-Phase Map of SWMU 36. 

I ' I ~ ~ I' I' 

IN- PHASE 

!I,I .-It ','I I't'l 

25 

Geophysical Survey Report 
SWM Us 14. 36. and 65 

NAS Memphis - Revision 0 
September 15, 1995 

' . 
• 5 , 
1 • 

, . 
• • • 
· . 
, .. 
, . 
, • 

· . 
-, 
I.' -, 

~2.& 

-, 
-],5 

-4 

.+,' 
-. .... 
-t 

·&.5 

-1 

1.' -, ... 
-t 

",. 
In-Pho •• 

(ppt) 

I 
!' 



Figure 7 
Geophysical Interpretation for SWMU 36 
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Data collection o.n SWMU 65 used a 100by 100foot grid extending from 1200N/l000E to 

lOOON1l080E. Data were acquired in one session (July 18) waUdng north with the receiver 

antenna orientated north. High-visibility paint marked each grid nade. 

Data Interpretation 

Figures 8 and 9 show the conductivity and in-phase field maps, respectively. The geophysics 

indicate most of the surveyed area responded in the ~ominal range. Several areas show evidence 

of strong anomalous activity with steep response gradients. It is unlikely that indigenous 

materials would produce gradients as large as those indicated in the field data. A probable source 

for such high gradient responses could be buried utilities. Minimal response time/nonreciprocity 

effects are observed in the dataset. 

Anomaly Description 

Table 3 lists the anomalies identified at SWMU 65. Only one significant anomaly was identified 

a Type A north of the Building S-346 (Figure 10). The source of this anomaly may be attributed 

to buried metal associated with the fuel system that supplied the engine test cell. A strong, 

localized anomaly, designated Type B, was identified along 'the southeastern boundary of the 

surveyed area,. A source for this response is undetermined. The site also has two Type C 

anomalies which did not adversely affect data interpretation. Approximately one-fourth of the 

surveyed area is anomaly-free (Type D). 

CONCLUSIONS 

The geophysical surveys perfonned at NAS Memphis sufficiently defined the surveyed areas to 

state the following conclusions. SWMU 14 is generally free of anomalous activity associated to 

target source bodies outlined in the site investigation plan. Based on approximate source 

locations taken from the site plans, the geophysics forSWMU 14 do riot suggest the presence 

of either a building foundation, sump pump, or paint separator. The absence of the discharge 

29 



I. ' 

II i 

Figure 8 
Conductivity Map of SWMU 65. 
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Figure 9 
1n-Phase Map of SWMU 65. 
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Figure 10 
Geophysical Interpretation for SWMU 65, 

ill 

I ! 

35 

Geophysical Survey Report 
SWM Us 14, 36. and 65 

NAS Memphis - Revision 0 
September 15, 1995 



Table 3 
SWMU 65 Anomaly Interpretations 

Best Position to 

GtophysiCDl Survey Repon 
SWMUs 14, 36, and 65 

NAS MDnphis - Revision 0 
StptDnbu 15, 1995 

No. Investipte Notes 

Bl 

C2 

02 

Moderate anomaly; buried metal indicated. Anomaly unrelated to survey 
objectives. 

Surface metal associaled with Building 8-346. 

Zone cleared of anomalies. 

line, in both the conductivity and in-phase datasets, is most likely due to the line's resistor 

qualities, rather than line excavation. 

The survey results from SWMU 36 indicate anomalous features are clustered in a pattern 

consistent with the dimensions of Incinerator 4. UST identification is complicated due do the 

lack of a northing direction on the site engineering plans, and the high amplitude response from 

the source bodies onsite. One possible geophysical interpretation, based on site engineering plans 

and survey data, places a UST in the area of anomalous zone A4. 

The geophysics performed at SWMU 65 may have identified the previous location of USTs that 

fueled the engine test cell S-346. Site plans for this SWMU indicated the fuel tanks were buried 

north of Building S-346; an anomalous response, attributed to buried metal, was recorded north 

of S-346, in the approximate area indicated for the USTs. 

A site walkover, possibly followed by invasive investigation, is recommended for Type A 

anomalies. 
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DEPARTMENT OF THE NA'IY J' I V I '" i/'" 
NAVA~ AIR STO\TION M!:MPf. ... S 'U, J I ·]2 g ~ 

MILLINGTON. TENNESSEE JlOU Y / /"1 
, 

Mr. Tom Tiesler, Director 

IN AEPL .... · REFER TO. 

5090 
TN2170022600 
Code 18400 

03 MAY 1989 

Division of Solid waste Management 
Tennessee Department of Health 

and Envi·ronment 
Customs House, Fourth Floor 
701 Broadway 
Nashville, TN 37219-5403 

Dear Mr. Tiesler, 

On January 10, 1989, the Naval Air Station Memphis completed the 
closure requirements for the Hazardous Waste Interim Storage Yard 
in accordance with the Part B RCRA permit issued by your office. 
Mr.. Harry Little of Environmental Resources Management Southeast, 
Inc. was the professional engineer on site during the closure 
operation. Enclosed are the results of the soil and rinse water 
sampled at the time of· closure. 

All samples, with the exception of one, were well below the 
allowable limits. The one exception is the Soil B sample, which 
contained 2900 ug/kg. We acknowledge the fact that this limit is 
above the background level of 20 ug/kg collected in April, 1987. 
This sample, however, contains xylene in levels below the action 
level outlined in the Tennessee Department of Health and 
Environment Division of Ground Water Protection Policy on Cleanup 
Levels for Gasoline and Other Petroleum Hydrocarbons, (UST 001-1), 
dated March 18, 1987. This policy allows soil that contains less 
than a total of 10 part per million benzene, toluene, and xylene 
(BXT) to remain in place in the soil. Based on this policy, NAS 
Memphis requests permission to allow the soil in the interim 
storage to remain in place without further action. 

Could you please advise of the status of our Part "B" permit 
modification. It has been 10 months since our request for the 
modification was made. 

If you have any questions, please contact Ms. Diane Lancaster at 
(901) 873-5462. 

Sincerely, 

R. G: CARPENTER 
CDR, CEC,- USN 

.-- ..... 

PUBLIC WCRKS OFFICER 
BY DIRlCll0N OF THE COMMANDING OFFICER 
NAVAL AIR STATION MEMPHIS I~ 

.~ .. 
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... ~l 

Encl: 
(1) ERM-Southeast, Inc ltr of 09 Mar 89 

Copy to: 
Commanding Officer, Southern Division ~ 
Naval Facilities Engineering Command (Code 114) 
P. O. Box 10068 
Charleston, SC 29411-0068 

Mr. Charles Patterson 
Division of Solid Waste Management 
Tennessee Department of Health 

and Environment 
State Office Building, Room 1101 
170 North Mid-America Mall 
Memphis, TN 38103 
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CLOSURE PLAN POR TRE 

HAZARDOUS WASTE STORAGE FACILITY NEAR THE AIM» 

NAVAL AIR STATION MEMPHIS 

MILLINGTON. TENNESSEE 

This closure plan was developed to ensure that tbe inT.er1a status container 
storage faciliT.y near the AIM» at Naval Air Station (NAS) Me.phis. M111inlton. 
Tennessee will not require further aain'tenance and controls to prevent 
environmental contaa1na'tlon. It aini.1zea or eliainat.ea threa'ts to taU.aD bealu· 
and 'the environ.ent. It ensures that escape ot hazardous waste. hazardous waste 
consti'tuents. leachate. con'taainated rainfall. or waste deco.position productS 
to so11. ground water. aurface waters or ataoapbere w111 not occur. The 
conta1nerstoraee facility which is located near Building 1-12 ,consists of a 70' 
by 45' storage yard and an adjacent quonset bul1dlnc. This site .aa Identified 
on the original Part A Hazardous Was'te Per.it Application submitted to the EPA 
and the Tennessee Depart.ent of Heal'th and Environ.ent (TORE). This facility 
will be replaced by t.he proposed cont.ainer storage facility described in the 
,Perait. Upon occupancy of tbe new per.ltt.ed container storae'e fac.illty. all 
hazardous waste In storage at this interi. Sta'tus facility will either be moved 
to the new buildlnc or t.ransported off-site to an approved treat.aent. storage. e:; or disposal faci11t.y. 

PARTIAL CLOSURE ., •. .:,_ 
HAS Memphis plans ~o discontinue ~he use at the quonse~ building prior ~o fiual ". 
closure of the interia status facility. The ini1:iatlon of closure activiti'es 'is 
expec1:ed to be 6 aon'ths after issuance of the perll11: for 1:be new container 
storage facility. The procedures for inventory removal. disposal and 
decontam1nation of equipment described for final closure will be followed to 
close the unit. 

PINAL CLOSURE 
NAS Memphis expects to close the interim status facility upon occupancy of the 
new peril! t,te~ cont8.iner storage fae il i ty. Procedures: for r inal closure, 
includln~ clean-up and decontamination procedures are described below. 

MAXIMUM JNVENTORY 
Tbe maximum permlt.1:ed inventory of water stored at. this site durini 1'ts 
operat10nal life is 3.850 gallons (seventy 55- gallon druas) of hazardous waste. 

INVENTORY REMOVAL. DISPOSAL. AND DECONTAMINATION or EQUIPMENT 

Decontam1nation of Quonset Bu1lding , 
After the final inventory ot waS1:es has been reaoved froll the quonset building. 
the Hazardous Waste Coor~inator will inspect the site. and bave all loose items. 
i.e .• 'papers. pallets. or eapty containers,; removed and packaged for disposal a 
hazardous waste . 

.. ' . : . " ' . 
. ~ . 
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Under the direction of the Hazardous Waste Coordlna~or. ~r.ined eaployees 
wear1ng rubber gloves, rubber boots. and protec~1ve coveralls w11l scrape and 
brush tbe concrete pad to reaove any aatertal adber1ne to 1t. Thi8 aaterial 
wll1 be containerized for d1sposal as a bazardous waste. The pad ahall then be 
w~_!!..~ _~ _.ic!~~2 surfac~l.. !~..!L!"1nsf!!l_~~J~~~ .. Wi th c!!~'"Jresb_~.a:er. 
~fie waste and rinse W8~ers w111 be contalned, colleCtiO~ and drua.ed for 
disposal as hazardous waste. 

Tbe third rinse w111 be collected and separately contained and dru.med. A 
saaple w11l be uken tl'oa the third rinse and analyzed for the character'istics 
of hazardous waste and for total orl'an1c haloe'ens (TOX). If results :Indicate' 
that tbe rinse water contained .ore than 2S ae/l of TDX andlor failed one or 
.ore cbarac~erlstic tests, then an additional rinse will be performed and rinse 
waters tested as above. The wash-rinse will be performed and r1n8e waters 
tested as above. Tbe wash-rinse procedure w111 be l'epeated unt1l the rinse 
waters a're-"fttrll-hazardous. All rinse and wash waters will be drumaed and 
disposed of as bazardous waste. 

A ainiaua of three samples of the top six inche8 of 8011 w111 be collected at 
'1:ne'ocat1'ii'iiOrCracK8·.:2D_c;r~~i. ~n .. ~,~'.c.RiA.ct:e.t.l...PU.&. In' -add1 t!.!iD~~~aEC!~i t.~ e' :. 
so11 sa.EltL .. !:~.-!! .. b~ . c:o~lected froa an ~C?cupied ...!!:!.'!...!!..least on~#.~~le from t.!.~. .: ;' 
!,torale faci11.tJ'_~0 ·.~e ii,s!CI:aa b.!.£..~o_u~d_~ata for det.~~.IDJ..aj.R.E...'_O .. il, .... 1; 

. contaaination. The tAree samplea and the baclcEround saaple will be analyzed tor " 
the characteristics of hazardous waste and for the followin~ cons~ltueDts: 
xylene. toluene. aethyl ethyl ketone, lIethyl isobutyl ketone. .etbylene 
chloride. ethylene dichloride, trichloroethane. trichlorotrl!luoroetbane 
(freon), formaldehyde. and methanol. If any saaple fails the characteristic' 
teat or contains constituents of concern significantly higher than the 
background. the Hazardous Waste Coord1nator will establish a saapling grid to 
determine the extent of contaaination. (For purposes of the closure plan, 
concentrations of constituents of concern lIore than 15% above background or 

/higher than 0.01 ml/kE. whichever is greater, will be considered sipificant). 
, An area extend1n~ five feet beyond the limits of contamination will be excavated 

to a dept~of six inches. Conta_inated soil will be transpo~ted to a coa.ercial 
hazardous waste disposal facility and the excavation w111 be backfilled with 

\ uncon'tsllinated aaterial, ) 
"- 7<:K.,"I" b,f'::-,"$ II'I/).» .. t;lie:.()61>'i.I:'(:&-t,S /;z,:..T <::::.1)11';''-'' ~D O{"'" 

Decon'tSllination ~ Storage ~ 

Atter the final inventory of wastes has been relloved fro. the storage yard. the 
Hazardous Waste Coordinator will inspect tbe slte and have all loose items. 
1.e., papers. pallets. or empty containers. reaoved and packaged fo~ disposal 

~ ~ bazardous waste. 

under the directlon of the Hazardous Waste Coordinator. ~rained employees 
wearing rubber ~loves, rubber boots, and protective coveralls'will reaove the 
polyethylene sheet which provided cODtain.ent tor the canopied Drea. The sheet 
will then be folded and placed in a drua for disposal off-site as hazardous 
waste. The ellployees will,', then 'scrape and brush the asphalt pavement to reaove 
any material adherin~ ~o it. This aaterial will be containerized for dispDsal 
as,a' h~~ardous.wa~~e. The pad shall then be,washed with an ionic surfactant and 

plik'~o< ~t··1.~{~:· ',: f',1~: " .',' ',.ii': D.f!~f·1e.. :: ": 1A.1J(' . ~~/f.r~~(':-~~€ 
... ' :. "-. ,. r (I'll- .11' '9 Gr :> .•. r. 7r r . K(' .-. '. . . '11 i I' 
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rinsed tnree tlaes v1tb clean. tresb water. Tbe wasb and rinee vetera wl11 be 
contained. collected. and dru •• ed for disposal as bazardous waste. 

The third rinse will be collected and aeparately contained and draaa.d. A 
saaple wl11 be taken fro. the th1rd rinse. and analyzed tor the characteristics 
of hazardous waste and for total or,aniC baloe.DS (TOX). If results 1ndlcate 
that tbe rinse water contained .ore tbaD 25 a£/l of TOX anel/or failed one or 
aore characteristic tests. ~en an adelltloDal riD.e wl11 be perforaed and r1nse 
vaters tested aa above. The wasb-rinse procedure w1l1 be repeated unt.il tbe 
rinse waters are DOn-hazardous. All rinse and wasb waters w111 be dru.aed and 
disposed of as·hazardous waste. 

A alnlaua of three saaples of the top s1x inches of soil w111 be collected at 
the location of craCD or breake 1n the asphalt. In add1tion. a co.pos1te SOlBlrtr f" 

sa.ple vin be collected froa aD unoccupied ar.a at least one aile froa tbe hd 
stora,e facility to be used a8 back,round data for deter.i~ln~ .oil 
contaainatioD. The 'three ... ples and the bacJceround saaple will be analyzed for 
the characterlstics of hazardous waste and for the follo.iD£ const.t.tuents: 
xylene, toluene. .ethyl etbyl ketone. aethyl .t.sobutyl ketoDe. aethylene 
chloride. ethylene' dichloride. trichloroethane. trlchlorotrlfluoroethane 
(freon). foraaldehyde. and aethanol. !.t any saaple fails t.be characterist.t.c 
~est oJ:. eoftta~nL ccms~i~Uen.t"".of.. . .c.aince.rn .. ~fiCa~y hieber th,n t,he 
backlTouns., .. the luardoas Waste Coorclinator w.ill establ --a-'i'aaplipr ,.id to 
oTtet.a.i1te, tt;l!,..!.!.m~ .. o,t c~n.!!!lnatlon. (Por'·parpo •• s' of tbe closure plan 
cODcen~ratlons or const.ituents of concern aore than~S~ above backaround 
hiener than 0.01 .~/kg, whichever is gTeater. v111 be considered .ipificu'l). 
An area ex~endin, f i \1e f e~buond the laUa ot' cOlltaa1nati.qp .Ul .. J!!xc'VJ.~ed 
to a depth of sIx incheS. Contaainat:ed soil will be transported to a coa.ercial 
hazardous- ".'st:"1 a'isp'Osal facili ty and the excavation will be backfilled with 
uncontaainated aaterial. 

Equip.ent Decontamination 

-All equip.ent used in the closure of the facility. including shovels. sampl.t.ng 
tools. "and buckets will be washed and rinsed 1n containers follow1ne the 
procedures used to decontaminate the facility. All wash and rinse waters will 
be disposed as hazardous waste. Expendable iteas used in tbe decontaaina~ion 
process such as .ops, brooms. gloves, coveralls. and boots will be containerized 
and disposed as hazardous waste. 

Excavation vehicles used to remove any contaminated soils at the facility vill 
be deconta.inated by scrapinc and/Dr brushin~ solids tro. the blades and tires 
which contacted the contaminated soil. Tbe scrapings will be bandled and 
disposed as hazardous waste. 

CLOSURE SCHEDULE 

The closure schedules for tbequon.et buildinC and tbe stor_Ee yard are 
presented 1n Ficures 1 and 2 respectively. 
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EXTENSION OF CLOSURE TIME 

NAS Meaphi. does not anticipate a need tor an extension at this t1 ••. 
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r~ .r ERM-Southvast. Inc. 
~ ~ Environmental Relourc~1 "anaplMllt 

Suite 110·215 Centerview DrIVe. P.O. BOX 881 • BrentwOOd. Tennessee 37027 • (6151 373·3350 
Suite 201 • 2629 sandy Plains Road· Marietta. Georgia 30066 • (4041 971-4671 
Suite 200 • 9101 Southern Pines Boulevard. Charlotte. North carolina 28210. C7041 522·1409 

10 June, 1987 

Commanding Officer 
ATl'N~ Code 1143 
Department of the Navy 
Southern Division 
Naval Facilities Engineering Command 
2155 Eagle Drive 
Charleston. SC 29411-0068 

Dear Sir: 

.. i I 

Ref: Contract N 62467-87-D-0133 

Attached is the Closure Certification for the Quonset Building Facility, 
NAS, Memphis: The certification was signed and sealed by a registered 
professi~na1 engineer licensed in the State of Tennessee. The Certifi­
cation states that closure of the facility was completed in accordance with 
the approved closure plan dated 15 Sept 86 and therefore no further closure 
actions are needed at the site at this time. 

By copy of this letter we are forwarding two copies of this submittal to 
the Commanding Officer. NAS Memphis. 

If you have any questions concerning this information. please call me. 

Sincerely. 

cc: Commanding Officer 
Naval Air Station 
Memphis 
Millington, TN 38054 

Fred Ziegler - ERl-f-~l)utheast 
Emnett Beers - ERH- ::':out:hf-.. : ~t 

An affiliate Of tne EnVironmental Resources Management Croup with OffIces In 
AnnapOlis. MO • Bloomington. MN • BostOn. MA • BrentwooCl. TN • Charleston. WV • CharlOtte. NC • COlumbus. OH • East Llnstn;. MI 

Englewooa. CO • Houston. TX • LouisVille. ICY • Marietta. CiA • MCLean. VA • Metairie. 1A • Miami. FL • Newport Beaen. CA 
Palatine.IL • PlainView. NY • Rantno Cordova. CA • Redmond. WA • Tamoa. FL • walnut Creek. CA • west Chester. PA • vancouver. BC 
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-r~ .r ERM-Southealt,lnc. 
~ ~ Environmental Rnoarca Hanal ...... t 

suite 110 • 21S CentervIeW Drive • P.O. Box 881 • BrentWDOCI. Tennessee 37f127 tit (615' 373-3350 
Suite 201 • 2629 sandy Plains Road. Manetta. GeOrgia 30066 tit (404) 171-4671 
Suite 200 • 9101 SOuthern Pines Boulevard. ChaJ1Otte. North carolina 28210 tit (704) 522-1409 

Closure Certification 
for 

Interim Status Storage Facility 
(Quonset Building) 

Naval Air Station, Memphis 
Millington. TN 

I certify that I have personally reviewed the approved closure plan for the 
facility, dated 15 September 1986, and understand the closure procedures 
specified in that plan. 

On 24 April 1987, soil and rinse water samples were collected as specified 
in the approved plan. Samples were· collected under my supervision. 
Samples were analyzed by Industrial & Environmental Analysts laboratories, 
Researh Triangle Park, NC, in accordance with the approved plan. The 
results of the analyses are attached herewith. 

Based upon my inquiry and review of the sampling and analysis and my 
personal observation of the decontamination activities, I certify that the 
facility was closed in accordance with the 15 September 1986 closure plan. 

Date: (P lLo~'1 
------~/~~,+-~~------------

Engineer:·~...L~~~~LJLk~~~~;;'" 
Harry L. 

- Certifica 

Enclosure 

An affiliate of the Environmental Resources Management CroW WIth Offices In 
AnnapOlis. MD - Bloomington. MN • Boston. MA - BrentwooCl. TN • Charteston. WV - CharlOtte. Ne • COlumbUS. OH - East Lansing. MI 

Engl!Wooc:t. CO - HOUston. TX • Louisville. ICY - Marietta. OA • MClean. VA • Metairie. LA • MIami. FL • NewDOrt Beaen. CA 
Palatine.IL • Plainview. NY - RanchO eoraova. CA - Redmond. WA • Tampa. FL • walnut Creek. CA • West cnester. PA - VancoUYtl'. Be 



Industrial & Environmental Analysts, Inc. 
P.o. Box 12846 .0 Research Triangle Pork. NC 27709 • 919·467·9919 

( May 21, 1987 

Harry Little 
ERM-Southeast, Inc. 
Suite 200 
9101 Southern Pines Blvd. 
Charlotte, NC 28210 

Reference: lEA Report No. 538-30 

Dear Mr. Little: 

Transmitted herewith are the results of analyses on five samples submitted to our laboratory 
on April 27, 1987. . 

Please see the enclosed report for your results. 

Very truly yours, 

INDUSTRIAL &. ENVIRONMENTAL ANALYSTS, INC. 

c=; ~~~~~_~n---~~ 

httt. 
'-' 

Senior Chemist 

JBA/djf 

OffiC.S ond loborotori.s Iocot~ in: Essex Junction. Vermont 
I\es.arch Triongle Pork. North Coroli,)o 
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