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5.0  SOIL INVESTIGATION

5.1 PURPOSE AND SCOPE

Soil sampling was conducted at the coke plant and CCTD source areas, as well as in the

residential areas along the southwest side of Chattanooga Creek, to determine the nature and

extent of soil contamination in these areas.  In addition, soil samples were collected at the Landes

Property in August 1996 and along the Northeast Tributary in  December 1996 for further

characterization in these area.

Background surface and subsurface soil samples were collected for use in a statistical analysis of

the concentrations of naturally occurring inorganic constituents, and the presence of background

concentrations of SVOCs and pesticides/PCBs in surface soil.  The locations of the 12 surface

soil samples (and 1 duplicate) collected for background analysis are shown in Figure 5-1.  Ten

subsurface soil samples (and 1 duplicate) were collected from the 4 borings shown in Figure 5-2. 

As shown in this figure, the depths of the subsurface soil samples ranged from 5 feet to 25 feet.

At the coke plant, 20 surface soil samples and 12 subsurface soil samples were collected from

areas selected based on past land use, as determined from historical maps, or other indications of

potential contamination.  The locations of the samples are shown in Figures 5-3 and 5-4,

respectively.  The rationale for selecting each subsurface and surface soil sample location at the

coke plant is listed in Table 5-1. Generally, one surface soil sample was collected from the same

location as each of the soil borings.  Subsurface soil samples were collected at 5-foot intervals

until the water table or bedrock was encountered.  The depths of the subsurface samples ranged

from 5 to 19 feet.  At eight locations, only one sample, from a depth of 5 feet, was collected due

to the relatively shallow water table.  At one location (SB-6), only one sample, from a depth of

19 feet, was collected.  That sample was collected with an angle boring beneath an underground

storage tank (UST) and was designated to be collected from beneath the bottom of the UST.
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Analytical data collected during this RI were evaluated along with soil analytical data from the

Post Removal Baseline Assessment Report (Mead, 1995) performed for the Mead Corporation. 

The Mead study included collection of 83 soil samples from the 41 locations shown in Figure 5-

5.  A sample from surface to two feet below surface was collected at all locations.  Deeper

samples were selected for analysis based on field screening, visual, or olfactory evidence of

contamination.  The deepest soil sample collected in the Mead study was from a depth of 32 feet;

however, the majority were collected from the upper 20 feet of soil.

At the ST Site, 22 surface soil samples were collected from the soil immediately adjacent to the

waste material for onsite immunoassay screening for total PAHs.  The locations of an additional

eight surface soil samples, collected for analysis by an offsite laboratory, were selected based on

the results of the onsite immunoassay screening.  The locations all soil samples at the ST Site are

shown in Figure 5-6.

The CCTD is located in the floodplain of Chattanooga Creek, within a former meander of

Chattanooga Creek.  This former meander area is frequently flooded.  Soil sampling in this area

was conducted on a grid basis, centered on the tar deposit (see Figure 5-7), to determine the

nature and extent of contamination and to characterize the potential migration pathways.  A total

of 18 surface soil samples were collected from within the meander.  The locations were based on

a grid with a spacing of 200 feet.  The separation between the two easternmost lines was 150 feet

so that the easternmost grid line is generally along the creek bank.

Surface soil sampling locations in the residential areas along Chattanooga Creek were selected in

consultation with EPA.  These sampling locations, shown in Figure 5-8 and listed in Table 5-2,

are within areas that have been flooded by Chattanooga Creek as determined by discussions with

EPA or residents of the area.  The samples were collected to determine if contamination in the

creek has been deposited in these areas during periods of flooding.  
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In August, 1996, during construction of a new warehouse on the Landes Property, subsurface

contamination was encountered.  CDM Federal collected soil and surface water in order to

characterize the nature and extent of this contamination.  Five soil samples, four surface water

samples, and two waste samples were collected and analyzed for VOCs, SVOCs, and metals,

cyanide, and pesticides.  Figure 5-9 shows the general locations of the samples collected at the

Landes Property.

In December, 1996, at the request of EPA, additional samples were collected along the banks of

the Northeast Tributary.  These samples were collected from areas of visible staining or coal tar

deposits and were analyzed for VOCs, SVOCs, and metals, cyanide, and pesticides, and dioxins. 

Figure 5-10 shows the general locations for the samples collected along the Northeast Tributary.

5.2 METHODS

Detailed descriptions of the procedures used to collect the surface and subsurface soil samples

and decontaminate sampling equipment can be found in the Final Work Plan (CDM, 1995). 

Generally, subsurface soil samples were collected with split spoon samplers from borings drilled

using hollow stem augers, and surface soil samples were collected using pyrex or stainless steel

bowls and spoons.  Subsurface soil samples were analyzed for TCL and TAL constituents by a

CLP laboratory.  Surface soil samples were analyzed for TCL semivolatile organic compounds,

PCBs, pesticides, and TAL constituents.  Ten percent of the surface soil samples were also

analyzed for TCL volatile organic compounds (VOCs) and three surface soil samples from the

coke plant area were analyzed for dioxins/furans.

Twenty-two surface soil samples were collected from the soil immediately adjacent to the waste

material at the ST Site.  These samples were analyzed onsite for the presence of PAHs using an

immunoassay test kit.  The test kit is designed to indicate a "greater than" or "less than" result for

two pre-determined concentrations.  The concentrations selected for use at the ST Site area were

10 ppm and 50 ppm (total PAH).
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5.3 SUMMARY

5.3.1 BACKGROUND

The analytical results of the background surface soil and subsurface soil samples are listed in

Tables 5-3, 5-4, and 5-5.  These data were used to determine comparison criteria for soil samples

collected at both the source and residential areas.  Criteria for surface soil and subsurface soil

were determined separately.  It is assumed that any detection of an organic constituent in

subsurface soil is not natural and represents contamination.  Therefore, background subsurface

soils were analyzed for TAL constituents only.  Surface soil was analyzed for TCL SVOCs and

pesticides/PCBs, and TAL constituents.  The analysis of samples for organic constituents

(SVOCs and pesticides/PCBs) in background surface soil was conducted because it is not

unusual for some of these constituents to be present in surface soil in industrial areas such as that

where the site is located.  SVOCs may be deposited in surface soil from industrial emissions.

Each data set (each analyte for surface soil and subsurface soil) was evaluated by the statistical

methods suggested in EPA guidance documents and publications (EPA, 1989; EPA, 1992; and

EPA, 1995).  The data sets were placed into one of three categories: no detections, <50%

detections, and >50% detections.  Analytes in the first category have background concentrations

that are below the detection limits.  The comparison criteria for these analytes was set at the

detection limit (i.e., if the analyte was detected in a sample from the site it is considered to be due

to contamination).  Data sets with 50% detections or less cannot be reliably modeled by

parametric (i.e., normal or gaussian) statistics.  Furthermore, the number of samples in these data

sets limits the choice of nonparametric methods to non-parametric tolerance intervals.  This

method defines the 95% tolerance limit as the highest observed concentration (EPA, 1992).
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To determine if the remaining data sets are lognormally distributed, they were evaluated by the

Shapiro-Wilk test for normality at the 95% confidence level.  For the purposes of the statistical

modeling, nondetections were taken as being equal to ½ the detection limit.  Four data sets were

found to be nonparametric by this test.  Outlier testing of these data sets found three to contain a

single extreme low data point.  Omission of these outliers resulted in each of the three data sets

becoming lognormally distributed.  The fourth data set (surface soil iron) could not be modeled

by parametric statistics.  The background criteria for the normally distributed data sets was

established as the upper 95%, parametric tolerance limit (EPA, 1989).  The background criteria

for surface soil iron was established as the upper 95%, nonparametric tolerance limit described

above The background comparison criteria for surface and subsurface soil are shown in Table 5-

6.  The comparison criteria for any organic constituent not listed in Table 5-6 is the detection

limit.

5.3.2 COKE PLANT

The soil analytical data collected during the RI for the coke plant are evaluated in this section

with the soil analytical data for 83 samples reported in Mead Corporation's (Mead) Post Removal

Baseline Assessment Report (Mead, 1995).  Analytical data from the Mead surface soil and

subsurface soil samples are summarized in Tables 5-7, 5-8, and 5-9.  The RI soil analytical data

are summarized in Tables 5-10 through 5-16.  Surface soil samples collected during the RI were

collected from a depth of 0 to 6 inches.  The depth at which subsurface soil samples were

collected during the RI is indicated by the last element in the sample identification number.  The

sample was collected from a depth interval starting at the same depth as the code and extending

1.5 feet below (e.g., SB-01-05 was collected from a depth of 5 to 6.5 feet at location SB-01). 

These depths ranged from 5 to 21 feet. The depth of a Mead soil sample is indicated by a letter
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code.  These codes and their corresponding depths are listed below:

CODE DEPTH (ft) CODE DEPTH (ft) CODE DEPTH (ft)

A 0-2 G 12-14 M 24-26

B 2-4 H 14-16 N 26-28

C 4-6 I 16-18 0 28-30

D 6-8 J 18-20 P 30-32

E 8-10 K 20-22

F 10-12 L 22-24

There are two significant differences between the RI and Mead analytical programs.  First,

surface soil samples collected during the RI were collected from 0 to 6 inches below ground

surface, and only 10% of these samples were analyzed for VOCs because VOCs would not be

expected at such shallow depths (10% were analyzed for VOCs as confirmation).  The shallow

samples collected during Mead's study are from a depth of 0 to 2 feet, and all samples were

analyzed for VOCs.  Secondly, no samples in the Mead study were analyzed for pesticides/PCBs. 

In this RI report, the 0 to 2 foot samples from the Mead study will be considered as surface soil

samples.

Chlorinated VOCs (methylene chloride, chloroform, carbon tetrachloride, and tetrachloroethene),

ketones (methyl ethyl ketone and acetone), and aromatic hydrocarbons (benzene, toluene,

ethylbenzene, total xylenes, styrene, and chlorobenzene) were all detected in the coke plant soils.  

Figure 5-11 shows the estimated extent of non-aromatic VOC contamination and Figure 5-12

shows the estimated extent of aromatic VOC contamination in soils from 0 to 6 feet.  This depth
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interval was selected for evaluation primarily because of the availability of data and the presence

of groundwater below this depth.  Due to the relatively high solubility of VOCs, soil samples

collected within the saturated zone will reflect the VOC contamination in groundwater.

Both aromatic hydrocarbons and non-aromatic VOCs are found in soils near the coke ovens,

storage tanks (manufacturing area), and along the south fenceline in the northeast end of the coke

plant.  With the exception of the former coke and coal storage area, the aromatic hydrocarbons

were detected in samples from a wider area.  In the former coke and coal storage area along the

north side of the plant, the only aromatic VOC detected was toluene in MSB-24 (3 ug/kg). 

Acetone was detected in several samples ranging in concentration from 17 ug/kg to 140 ug/kg (in

SB-01-05).  In two areas of the coke plant, the total concentration of aromatic VOCs is less than

10 ug/kg.  One is along the south property fence (MSB-8, MSB-7, MSB-2, and MSB-36).  In a

duplicate sample of MSB-8, the concentration is 10.2 ug/kg, and in a replicate sample of MSB-

36 the concentration is 10.2 ug/kg.  The other area of relatively low aromatic VOC contamination

is the central part of the coke plant (MSB-10 and MSB-12).  In an associated boring in the central

part of the coke plant (MSB-9), the concentration is greater than 10 ug/kg.  The greatest

concentration of total aromatic hydrocarbons was found in the 0 - 2 feet sample from boring

MSB-41, collected from the ditch located in the northeast end of the coke plant.  This sample

contained 8700 ug/kg benzene, 850 ug/kg toluene, 660 ug/kg ethylbenzene, and 5100 ug/kg total

xylenes.  Other areas of relatively higher concentrations of aromatic VOCs include SB-8, located

adjacent to the south edge of the coke ovens (830 ug/kg benzene, 1100 ug/kg toluene, 2000 ug/kg

total xylenes, and 22 ug/kg ethylbenzene).  Sample SB-10-05 contained the highest concentration

of non-aromatic VOCs (520 ug/kg acetone, 8 ug/kg carbon disulfide, and 35 ug/kg methyl ethyl

ketone).  PAHs were detected at concentrations above background criteria in all surface soil

samples collected.  Figure 5-13 depicts the estimated area where total concentration of PAHs in

surface soil exceeds 100 mg/kg and 1000 mg/kg.  Areas of PAH contamination at concentrations

between 100 and 1000 mg/kg include the coke and coal storage area (SS-2, MSB-25 and MSB-

24) the manufacturing area south of the coke ovens, and all but the western end of the south side

of the coke plant, including the drainage ditch.  Areas of PAH surface soil contamination at
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concentrations greater than 1000 mg/kg include the storage tank area south of the coke ovens

(SS-9, SS-18, MSB-13-A, MSB-30-A), and two samples (MSB-39-A, and MSB-40-A) collected

from the drainage ditch along the south side of the coke plant. Figure 5-14 depicts the estimated

extent of subsurface PAH contamination at depths from approximately 2 feet to 6 feet below

ground surface.  In both studies, sampling below a depth of 6 feet was limited.  During the RI,

samples were not collected below the water table which was often encountered within 5 feet of

the 5 to 6.5 feet sample.  During the Mead study, samples were collected only if there was an

indication of contamination, and contamination usually decreases with depth.  However, at some

locations, samples were collected both from depths shallower and deeper than 6 feet.  At other

locations, soil samples were only collected at depths greater than 6 feet.  Because of the limited

data, those areas where contamination was detected at depths greater than 6 feet are not shown in

a figure, but will be noted in the discussion below.

Areas of the coke plant where total PAH contamination appears to be limited to the upper 2 feet

of soil include the former coke and coal storage area, and the ditch that runs along the southern

part of the coke plant (except MSB-41, see below).  In the former coke and coal storage areas, the

concentration of total PAH in samples from below 2 feet ranged from 0 mg/kg to 0.853 mg/kg at

SB-1.  As shown in Figure 5-12, areas where PAH contamination is present at concentrations

greater than 1000 mg/kg include SB-5 (the oil water separator) and the area of the former above

ground storage tanks (SB-9, MSB-13).  Total PAH contamination at concentrations greater than

100 mg/kg but less than 1000 mg/kg include the former above ground tanks (MSB-14), the area

immediately south of the coke ovens (SB-8, SB-12), the area around SB-4, and the area east of

the coke ovens, immediately around boring MSB-11.  Note that no data from the 2 to 6 feet zone

are available for soil boring MSB-11, but elevated concentrations of PAHs above 100 mg/kg

were detected in surface soil and at depths greater than 6 feet.  At location MSB-19, it appears

that contamination increases with depth.  A shallow sample (0 to 2 feet) contained 128 mg/kg

total PAHs while a sample from a depth of 8 to 10 feet contained 225 mg/kg total PAH.  This

may indicate elevated concentrations within the 2 to 6 feet zone, although no sample from that

zone was collected.





5-83

Significant total PAH contamination at depths greater than 6 feet were detected at MSB-11

(223 mg/kg from 12 to 14 feet) south of the coke ovens, MSB-14 (1027 mg/kg from 6 to 8 feet)

and MSB-13 (163 mg/kg from the 14 to 16 feet) around the former storage tanks, and as

mentioned above, MSB-19 (225 mg/kg from 8 to 10 feet).  It should be noted that, due to the

shallow water table, no samples below a depth of 6 feet were collected south of the coke ovens

(SB-8 and SB-12).  Along the central part of the southern boundary of the coke plant, three

samples with relatively high concentrations of PAH were collected at depths greater than 14 feet. 

At MSB-7, a sample from 14 to 16 feet contained 60 mg/kg total PAHs; at MSB-2, a sample

from 18 to 20 feet contained 36 mg/kg, while the deepest sample (30 to 32 feet) contained 70

mg/kg total PAHs.

Pesticides were detected in all but one (SS-16) RI surface soil sample.  The pesticides detected

include aldrin, alpha-BHC, beta-BHC, gamma-BHC, delta-BHC, endosulfan I, dieldrin, 4,4-

DDE, endrin, endosulfan II, and endrin ketone.  Endosulfan I was the most commonly detected

pesticide and was found in 17 of 20 samples at concentrations ranging from 11 ug/kg in SS-4 to

7800 ug/kg in SS-9.  Sample SS-14, collected along the south side of the coke plant, contained

the greatest number of pesticides:  alpha-BHC (380 ug/kg), beta-BHC (180 ug/kg), endosulfan I

(300 ug/kg), and endrin ketone (90 ug/kg).  There is no apparent pattern to the distribution of

pesticides in surface soil.  

A slightly different suite of pesticides was detected in subsurface soil samples:  heptachlor,

alpha-BHC, beta-BHC, gamma-BHC Delta-BHC, endosulfan I, alpha-chlordane, methoxychlor,

and endrin ketone.  Pesticides were detected in subsurface soil samples from the following

borings: SB-4 (endrin ketone, 21 ug/kg; methoxychlor, 3.3 ug/kg), SB-5 (endosulfan I, 260 ug/kg

and alpha-chlordane, 250 ug/kg), SB-6 (alpha-BHC, 6.6 ug/kg; beta-BHC, 11 ug/kg; gamma-

BHC, 9.0 ug/kg; delta-BHC, 14 ug/kg;  and endosulfan I, 11 ug/kg), SB-7 (heptachlor, 1.3

ug/kg), SB-8 (endosulfan I, 12 ug/kg), SB-9 (alpha-chlordane, 32 ug/kg), and SB-10 (endosulfan
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I 11 ug/kg).  Only one PCB (PCB 1254) was detected in one surface soil sample (SS-10) at a

concentration of 2100 ug/kg.  No PCBs were detected in any of the subsurface soil samples.

Three surface soil samples (SS-15, SS-16, and SS-17) collected during the RI were analyzed for

dioxins and furans.  The analytical results for these samples are summarized in Table 5-12. 

Twenty-two constituents were detected in at least one of the samples.  The TEQ of the samples

were:  SS-15, 19 ng/kg; SS-16, 26 ng/kg; SS-17, 16 ng/kg.   A duplicate sample of SS-15

contained a TEQ of 30 ng/kg (see Section 4.3.1 for a discussion of TEQ).  All of these

concentrations are well below the EPA clean-up goal of 1 ug/kg for residential areas (OSWER

1998).

Inorganic constituents can occur naturally in soil.  To determine that the presence of a particular

constituent reflects contamination, the analytical data were evaluated with respect to comparison

criteria developed from soil samples collected in background areas (see section 5.3.1).

Twenty-two TAL metals were detected at concentrations greater than the comparison criteria in

at least one sample.  As with the PAHs, all surface soil samples collected contained at least one

TAL metal at a concentration exceeding the comparison criteria.  At two locations (MSB-12 in

the central part of the coke plant and MSB-14 in the storage tank area) the only metal detected

above the background comparison criteria was sodium.  Other metals detected above criteria in

surface soils include arsenic, cadmium, chromium, copper, nickel, lead, antimony, selenium,

vanadium, zinc, mercury, iron, and magnesium.  Mercury was detected in most of the surface soil

samples at concentrations ranging from 0.18 ug/kg to 29 mg/kg (in sample SS-12).  Most of the

mercury detections exceeding 1 mg/kg are located adjacent to the south side of coke ovens (SS-8,

1.2 mg/kg; SB-12, 29 mg/kg), and east of the coke ovens (SS-10, 4.9 mg/kg; MSB-27,

3.3 mg/kg; MSB-6, 3.1 mg/kg; MSB-4 3.4 mg/kg).  Sample MSB-15-A, located in the central

part of the coke plant, had a concentration of 19.4 mg/kg.  Figure 5-15  shows the estimated

distribution of metals contamination (excluding sodium and potassium) in the subsurface soil. 



5-85

Figure 5-15
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At several locations only one metal was detected at concentrations exceeding criteria:  SB-3

(thallium), MSB-20 (mercury), SB-1(lead), MSB-25 (mercury), MSB-2 (barium).  At two

locations, relatively close to each other in the south central part of the coke plant (MSB-17 and

SB-4), a wide variety of metals exceeded the criteria:  cadmium, selenium, mercury, arsenic, lead

and silver.  The most apparent pattern of contamination is mercury at concentrations ranging

from 0.19 mg/kg to 0.76 mg/kg in the area south and east of the coke ovens.

Cyanide was detected in surface soil collected at locations throughout the coke plant at

concentrations ranging from 0.91 mg/kg to 77.5 mg/kg.  Samples from the south and east side of

the coke plant contained relatively higher concentrations than those found in other samples. 

Samples from this area include:  MSB-7 (32.4 mg/kg), SS-14 (22 mg/kg), MSB-38 (77.5 mg/kg),

SS-17 (59 mg/kg), MSB-39 (25.6 mg/kg), MSB-40 (67.3 mg/kg), and MSB-41 (21.6 mg/kg). 

Although there are no other apparent patterns of cyanide contamination, relatively higher

concentrations were found in MSB-14 (55.8 mg/kg) located near the storage tanks, and MSB-29

(34 mg/kg) located near the coke ovens.

5.3.3 SCHWERMAN TRUCKING (ST) SITE

The soil investigation at the ST Site was conducted in two phases:  an onsite screening of 22

surface soil samples for total PAHs, followed by collection of eight soil samples for offsite

analysis of TAL and TCL constituents.  Total PAHs were not detected in the initial

(immunoassay screening) surface soil samples at concentrations greater than 10 ppm (the lower

limit of the immunoassay test).  The locations of the samples collected for laboratory analysis

were generally between 4 and 20 feet from the edge of the waste material.  In one case (SS-38), a

sample was collected from a surface water runoff pathway at the base of the fill material.

The analytical results of the eight samples analyzed by the CLP laboratory are summarized in

Tables 5-17 and 5-18.  Only one sample (SS-43) was analyzed for TCL VOCs, and no VOCs

were detected in that sample.  PAHs were only detected in one of the eight samples, and the
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Table 5-17
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concentrations of the analytes were below the comparison criteria.  Nine pesticides were detected

in at least one of the samples.  Endosulfan I (alpha), dieldrin, 4,4-DDT, 4,4-DDE, gamma-

chlordane and endrin ketone were detected at concentrations above background criteria.  Dieldrin

was detected above criteria in four samples and the other pesticides were only detected above the

criteria in one of the samples.

Fifteen metals were detected in the soil samples.  Three of these (copper, nickel, and mercury)

were detected in at least one sample at concentrations exceeding the comparison criteria.  Nickel

exceeds the criteria in all samples and is present at concentrations (310 to 570 mg/kg) which is

comparable to the concentrations detected in the waste samples (see section 4.3).  The

concentrations of nickel in surface soil at the ST Site are shown in Figure 5-16.  No distinct

pattern of contamination can be discerned.

5.3.4 CHATTANOOGA CREEK TAR DEPOSIT

The analytical data for the surface soil samples collected near the Chattanooga Creek Tar deposit

are summarized in Tables 5-19 and 5-20.  The total concentration of PAHs that were detected at

concentrations above the background criteria are shown in Figure 5-17. As is shown in this

figure, these total concentrations range from below the detection limit at SS-48 located

approximately 450 feet northwest of the tar deposit, to 39.7 mg/kg at SS-61, located upstream

approximately 400 feet from the tar deposit.  The highest concentrations of PAHs are found in

samples from the grid row 200 feet north (downstream) of the deposit and the grid row 400 feet

south (upstream) of the tar deposit.

Cadmium, chromium, copper, nickel, antimony, zinc, mercury, and sodium were all detected in

at least one sample at concentrations above the background criteria.  The criteria for sodium was

exceeded in all samples, and the criteria for zinc was exceeded in all but two samples (SS-48 and

SS-54).  Concentrations of zinc exceeding the criteria ranged from 110 mg/kg to 290 mg/kg. 

Mercury was detected at concentrations exceeding the background criteria in all samples located
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Figure 5-16
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Figure 5-17
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north of the tar deposit except SS-48, and in all samples in the southernmost grid row (SS-60,

SS-61, and SS-62).  Concentrations of mercury ranged from 0.2 mg/kg to 1.0 mg/kg (at SS-49

located approximately 400 feet north of the deposit).  The two samples with the fewest number of

metals exceeding the criteria are SS-58, located immediately adjacent to the tar deposit, and

SS-59 located 200 feet east of the tar deposit.  No distinct pattern of contamination can be

discerned.

5.3.5 RESIDENTIAL AREA

Analytical results of surface soil samples collected from the residential areas are summarized in

Tables 5-21 and 5-22.  Fifteen PAHs were detected in one or more of the samples.  The total

concentration of all PAH analytes that were present at concentrations above the background

comparison criteria range from none (above comparison criteria) in sample SS-71, collected from

the playground at the Piney Woods Elementary School, to 15,930 ug/kg detected in sample

SS-67, collected along the east fenceline at Alton Park Junior High School.  No distinct pattern

of PAH contamination is evident.

As shown in Table 5-20, 10 pesticides were detected in 1 or more samples at concentrations that

exceed the background criteria.  These pesticides include aldrin, heptachlor, heptachlor epoxide,

endosulfan I (alpha), dieldrin, 4,4-DDE, 4,4-DDT, gamma-chlordane, alpha-chlordane and endrin

ketone.  The most frequently detected pesticide is endosulfan I (alpha) which was detected in 9 of

the 11 residential area soil samples at concentrations ranging from 2.3 ug/kg to 57 ug/kg.  The

highest concentration of a single pesticide was 1800 ug/kg of dieldrin in sample SS-72.  Only one

PCB (PCB-1254) was detected at a concentration of 160 ug/kg, in one sample.  

Twenty metals were detected in at least 1 sample, and 14 were detected at concentrations

exceeding the comparison criteria.  Those metals which were detected above the criteria in more

than two samples include cadmium (8 samples), copper (6 samples), antimony (7 samples), zinc
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 (10 samples), mercury (4 samples), and sodium (9 samples).  There is no apparent pattern to the

distribution of metals contamination.

5.3.6 LANDES PROPERTY

In August of 1996, during excavation on the eastern part of the Landes property, contaminated

soils were encountered.  An east-west oriented concrete pipe was unearthed and the construction

crew dug a trench to allow the contents of the pipe to drain. The sampling on the Landes property

include soil from the spoils piles of the trench (SS-90, SS-89, SS-91) and soil that was

undisturbed by the construction activity (SS-87 and SS-88).  Analytical results for the soil

samples collected on the Landes Property are summarized on Tables 5-23 and 5-25.

The soil that had not been disturbed by the excavation activities contained only low levels of

VOCs (benzene and toluene at concentrations of 6 J ug/kg and 4 J ug/kg respectively in SS-87). 

That same sample contained lindane (3200 ug/kg), methoxychlor (1300 J ug/kg)and endrin

ketone (460 ug/kg).  Sample SS-88 contained not detectable levels of organic constituents. 

Elevated concentrations of benzene (1900 ug/kg to 180,000 ug/kg), toluene (440 ug/kg to

290,000 ug/kg), chlorobenzene (340 ug/kg to 64,000 J ug/kg), ethylbenzene (300 ug/kg to 850

ug/kg) and total xylenes (1,500 ug/kg to 300,000 ug/kg) were detected in all soil samples

collected from the spoils piles. Alpha BHC, beta BHC, gamma BHC (lindane) and 4,4-DDT

were detected in one or more of the spoils pile samples.  No pesticides were detected in sample

SS-89.

Elevated concentrations PAHs were detected in all soil samples collected on the Landes property. 

The samples from undisturbed areas contained 1,745,000 ug/kg total PAH (SS-87) and 256,400

ug/kg total PAH (SS-88).  The concentration of total PAH in samples from the spoils piles

ranged from 3,023,000 ug/kg (SS-89) to 68,000,000 ug/kg (duplicate of SS-90). Sample SS-90

and SS-88 also contained 1,4-dichlorobenzene.  1,3-Dichlorobenzene and 1,2-dichlorobenzene
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were also detected in SS-90.  Samples SS-89 and SS-90 also contained 2,4-dimethylphenol. 2-

methylnaphthalene was detected in SS-87, SS-89 and SS-90. Carbazole  and dibenzofuran were

detected in all the samples.  2-Methylphenol was detected in only SS-90 and SS-91, and 3-and/or

4-methylphenol was detected only SS-91.  

5.3.7 NORTHEAST TRIBUTARY

The analytical results for the ten soil samples collected along the banks of the Northeast

Tributary in December 1996 are shown in Tables 5-23 through 5-25.  Sample NET-10, located

closest to the site, was the only sample that contained VOCs .  That sample contained benzene

(120 ug/kg), toluene (140 ug/kg) ethylbenzene (9 J ug/kg) and total xylenes (160 ug/kg).  All ten

samples contained high concentrations of PAHs and trace levels of pesticides.  The concentration

of total PAHs ranges from 219,600 ug/kg at NET08, located approximately 400 ft north of

Hamill Road, to 9,394,700 ug/kg at location NET02 located approximately 75 ft from

Chattanooga Creek.  There is no apparent pattern to the PAH contamination from these spoil

piles.  Although alpha BHC, gamma BHC, delta BHC, dieldrin, 4,4' DDE, and endosulfan II

were detected in one or more samples at relatively low levels, methoxychlor, however was

detected all 10 samples ranging in concentration from 1600 to 78,000 ug/kg.   No significant

concentrations of metals or cyanides were detected. 


