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EXECUTIVE SUMMARY

CSX Transportation owns several properties west of the City of Greenville, South
Carolina which contain trackage, equipment storage buildings, and a small office
for crew transfers. Included in these properties is a sixteen acre tract east of the
Reedy River along Brarnlette Road . Much of the tract lies in the river's floodplain
and contains potential wetlands according to the U.S. Army Corps of Engineers .

This sixteen acre tract was used as an unpermitted landfill by Vaughn Construction
and Demolition Company of Greenville for over seven years . Materials deposited
in the landflll included wood, concrete, brick, metal, plastic, and organic yard
waste. Over eight acres of the property were filled to a depth of up to fourteen
feet. Landfllling operations were halted in 1994 . by order of the South Carolina
Department of Health and Environmental Control (SCDHEC) and the U.S. Army
Corps of Engineers because the landfill was unpermitted and filling was taking
place in a potential wetland .

DBEC requested that CSX conduct a site investigation to determine the impact of
the landfill on the soils, surface waters, and groundwater at the site. Applied
Engineering and Science, Inc . (AES) was retained by CSX in September 1994 to
prepare and execute a workplan for the site investigation . Following approval of
the workplan by DHEC in December 1994, AES began coordination of activities
for mobilization to the site. Sample collection activities began on February 6,
1995 and were completed on February 21, 1995.



1. INTRODUCTION

Applied Engineering and Science, Inc, (AES) was retained by CSX Transportation to

conduct an environmental investigation of a sixteen acre tract of CSX property in

Greenville, South Carolina. The property is the site of an unpermitted landfill in the

floodplain of the Reedy River . AES began the investigation in September 1994 .

A. Background

In 1 988, Mr. Robert Vaughn of Vaughn Construction and Demolition attempted to

purchase approximately sixteen acres of property (the site) from CSX Transportation

(CSXT) for the purpose of constructing a solid waste landfill . Figure I is a Site Location

Map which identifies the location of the property west of the City of Greenville, South

Carolina. This section of Greenville (known locally as City View) includes residences,

small businesses, schools, and several rail facilities . CSXT owns several properties in the

area of Bramlette Road at the Reedy River and maintains an office there for crew transfers

and scheduling activities . Figure 2 - Site Plan is a diagram of CSXT properties in the

area .

The property which was to have been sold to Mr . Vaughn lies east of the CSX7F office

and south of Bramlette Road . Figure 2 indicates the position of the landfill and the

1



Ew_GkE ILLE QUADRANGLE
.C. SOUTH CAROLINA

B9~V*7.5 MINUTE SERIES (TOPOGRAPHIC Y
A.

,QUADRANGLE LOCATION I

\j

A

~o
f

S ALE 1 :24 0 0
.5 0 KILOMEFERS 1 2

1000 0 METERS 1000 2000
0 1

MILES
1000 0 1000 2000 3000 4000 FEET m 60DO 7000 8000 9000 10000

1. . . . . . . .. .. ---- ----- -1 - - - - - -
CALL D E

)WN. BY Applied SITE LOCATION MAP OCT.,1994
SKN VAUGHN LANDFILL --Dwu.-1To--

WT. By GEW Engineering & CSXT PROPERTY -- 4365A

GEW Science
S H FET--O-.

PPR . By (~*ZG~) GREENVILLE, S.C .



surrounding floodplain . Following the payment of a deposit on the purchase, Mr . Vaughn

began landfilling activities in 1988 . The property transfer was never completed but

landfilling by Vaughn continued, unknown to CSX-F officials in Jacksonville, Florida .

B. Site Description

The floodplain and potential wetlands are at an elevation of 285 feet above mean sea level

(msl) in the piedmont region of northwestern South Carolina . Approximately seven acres

of the site have been filled with debris to an average depth of 10 feet . The fill area has

been cut through by a ditch which allows water to flow from the floodplain on the east

side of the fill to the floodplain on the west and into the Reedy River . This ditch is

located approximately 300 feet from the entrance to the landfill off Bramlette Road . A

dirt covered culvert allows vehicle access to the back of the landfill .

Some of the materials noted during a site visit by AES included concrete, bricks, wood,

plastic, metals, roofing materials, insulation, and glass . A large portion of the landfill has

been covered with a thin layer of soil to allow passage of dump trucks to the rear where

dumping continued until recently . The back 100 feet of the fill area is open which allows

debris to blow away and is unsightly .
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C. Regulatory Involvemen t

CSXT officials became aware of the landfilling operations in 1993 when the U.S. Army

Corps of Engineers notified CSXT of an unpermitted landfill in a potential wetland on the

site. At that time, CS)Cr ordered Mr . Vaughn to cease landfilling activities and the site

was closed .

In a letter dated August 1994 to Mr . Marshall Williams, CSXT Director of Environmental

Real Estate Transactions, the South Carolina Department of Health and Environmental

Control (DHEC), in conjunction with the Army Corps, requested a work plan to assess

the types and extent of contaminants on the property .

CSXT retained Applied Engineering and Science, Inc . (AES) to prepare and implement

a workplan to investigate possible impacts from the landfilling and other historical

activities. AES submitted the workplan entitled Woftlan Soil, Sediment and

Groundwater Sampling - CSXNaup-hn Landfill - CSX Transportation to DHEC in October

1994. Following a meeting between representatives of CSXT, AES, and DHEC in

Greenville in October, an addendum to the workplan was submitted by AES to DHEC on

November 7, 1994 .

I - 3



The workplan called for a series of borings to be installed in the landfill to collect soil

samples from native soils beneath the fill and groundwater samples from the surficial

aquifer . Sediment and surface water samples were also to be collected from the area

surrounding the fill. A black, sludge-likc material had been reported in the flooded areas

around the fill and a sample of the sludge was to be collected and analyzed.

Proposed sample analyses included RCRA metals, volatile organic compounds (VOCs),

semi-volatile compounds (semi-VOCs), PCBs, and total petroleum hydrocarbons (TPH) .

Equipment for the sample collection activities included a Strataprobe push-type sampling

rig, a trackhoe for excavating impenetrable materials, and hand augers for floodplain

sampling.

AES received approval from DHEC for the workplan and addendum on December 2,

1994. Approval for groundwater sampling was received on December 6, 1994. Copies

of t he approval letters are included in Appendix A - Workplan Approval Letters .
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11. FIEL D ACTIVITIES

A grid of thirty-three sample locations (as outlined in the workplan) was staked out by

AES personnel during the week of February 1, 1995 . AES mobilized to the site and

began sampling activities on February 6, 1995 . Field activities began with the

construction of a temporary decon pad for the cleaning of hand augers, Strataprobe rods,

stainless steel spoons, and any other equipment used in direct contact with sampled soils

or groundwater. The decon pad was constructed of wood and 4-mil black plastic sheeting .

Tap water was provided by a hose from the CSX office adjacent to the Site. Deionized

water, hydrochloric acid, and isopropanol were kept in stainless steel, pressurized spray

cans . Certified clean drums were kept by the pad for the containment of rinse liquids .

The Strataprobe unit was provided by Transglobal Environmental Geochemistry (TEG)

from Kennesaw, Georgia . The trackhoe and front-end loader were provided by JB Russell

and Sons Construction Company, Inc . (Russell) of Spartanburg, South Carolina . Before

sampling activities began, AES held an orientation and health and safety meeting with all

personnel . A copy of the health and safety plan is included in Appendix B - Health and

Safety Plan .



A. Landfill Sampling

Soils - A total of thirty-four samples was collected from the landfill area . Thirty-

three were collected below the fill in native soils. An additional sample was

collected from sediments in the drainage ditch which bisects the fill (designated

DDOOI) . Soil sample collection was performed by AES with the assistance of

either TEG or Russell depending on the type of fill encountered. Generally, TEG

assisted with sample collection at the north end of the landfill where the material

was relatively easy to penetrate . Russell excavated the more difficult debris at

locations toward the south end of the landfill .

Depth of the fill material ranged from eight feet at the north end of the landfill to

fourteen feet in the south central portion of the fill . TEG used the Strataprobe

push system to advance collection rods through the fill material into the native

soils. 'Me lock screw was released and the rods advanced an additional 1 .5 feet

to allow soils to enter the rods . Within the steel rods, a plastic tube encases the

soils . ne rods were pulled and the tube with the discrete sample was removed .

A 3-inch section of the tube was cut and capped, and labeled for VOC analysis .

This method decreased the likelihood of volatile loss from excessive sample

handling. The remaining soil was placed in sample containers for poly-chlorinated

biphenyls (PCB) and RCRA metals analyses . A small amount of soil was field
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screened for volatile content using a 128 Foxboro organic vapor analyzer (OVA)

flame ionization detector (FID) . Those samples which produced a positive FID

reading were sent to the laboratory for VOC analysis . Table I - Sample Location

Information provides the sample method, depth of sample collection, OVA

readings, and analyses performed for each soil sample .

The depth to native soils below the fill was estimated by looking at the edge of the

fill closest to the sample location. Generally, a distinct change in rod advancement

was noted when the fill was perforated and native soil entered. If, upon retrieval

of the rods, a complete soil sample was not produced, the rods were reinserted into

the borehole and another sample collected . This happened infrequently- when

wood or other debris blocked the collection rod.

If TEG could not penetrate the fill material at a sample location or if the location

was inaccessible by the Strataprobe vehicle, Russell Construction used the trackhoe

to excavate the fill materials down to native soils . A bucket of soil was then

removed from which samples were collected with a stainless steel spoon . This

method also allowed the inspection of landfill materials . Depth to the native soil

surface was measured in each excavation .

11 - 3



TABLE 1
SAMPLE LOCATION INFORMATION

VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

PLE
AM, x n M,

Tj

LFOO I Russell 9.5 NA RCRA Metals, PCBs, VOCs

LF002 Russell 6.0 NA RCRA Metals, PCBs, VOCs

LF003 Russell 10 .0 >1,000 RCR.A Metals, PCBs, VOCs

LF004 TEG 9.5 300 RCRA Metals, PCBs, VOCs, Semi-VOCs

LF005 TEG 10.0 300 RCRA Metals, PC13s, VOCs

LF006 TEG 9.0 28 RCRA Metals, PCBs, VOCs

LF007 TEG 17.5 7 RCRA Metals, PCBs, VOCs

LF008 TEG 14 .0 70 RCRA Metals, PCBs, VOCs

LF009 Russell 14.0 400 RCRA Metals, PCBs, VOCs

LF010 Russell 12.0 400 RCRA Metals, PCBs, VOC s

LF01 I Russell 13.5 760 RCRA Metals, PCBs, VOCs

LF012 Russell 8.0 17 RCRA Metals, PCBs, VOCs

LF013 TEG 12 .0 0 RCRA Metals, PCBs, VOCs

For samples beginning with the pref~ LF, depths given are from top offill



TABLE I (cont'd)

',. .'.' :LA-TITUDE .3.4 NT-flMN32:F: : :Z4!:i- 5,

SAAIPLE .1 . ... .. .. ..... .. . . . . . . . . . .
. .. .. . .. ..

L

LFO 14 TEG 12.0 NA RCRA Metals, PCBs, VOCs

LF015 TEG 10.5 NA RCRA Metals, PCBs, VOCs

LFO16 TEG 10.0 NA RCRA Metals, PCBs, VOCs

LFO17 TEG 15.0 <5 RCRA Metals, PCBs, VOCs

LFO18 TEG 14 .0 30 RCRA Metals, PCBs, VOCs

LF019 Russell 14.0 >1,000 RCRA Metals, PCBs, VOCs

LF020 Russell 12.0 40 RCRA Metals, PCBs, VOCs

LF021 Russell 13 .0 22 RCRA Metals, PCBs, VOCs

LF022 Russell 6.0 90 RCRA Metals, PCBs, VOC.s

LF023 TEG 11.0 400 RCRA Metals, PCBs, VOCs

LF024 TEG 9.0 32 RCRA Metals, PCBs, VOCs

LF025 TEG 11 .5 610 RCRA Metals, PCBs, VOCs

LF026 Russell 8 .0 >1,000 RCRA Metals, PCBs, VOC s

LF027 Russell 7.0 >1,000 RCRA Metals, PCBs, VOCs, I`PH, Semi-VOCs

LF028 Russell 10.0 250 RCRA Metals, PCBs, VOC s

LF029 Russell 13 .0 140 RCRA Metals, PCBs, VOCs

For sainples beginning with the prefIx LF, depths given arefrom top offill



TABLE I (cont'd)

0"IV~MONGTITUD

0
LE-Jop . :, MEI

SI WREErMMU:
Z 0 TIgC qN.c LL

RCRA Metals, PCBs, VOCs
LF030 Russell 14 .0 610

RCRA Metals, PCBS, VOCS
LF031 Russell 6 .0 0

LF032 Russell 10.0 590 RCRA Metals, PCBs, VOCs

LF033 Russell 11 .0 120 RCRA Metals, PCBs, VOCs

DDOOI Hand Auger 1.0 10 RCRA Metals, PCBs, VoCs, TPH, Semi-VOCs

DD002 Hand Auger 1 .0 NA RCRA Metals, PCBs, VOCs, TPH, Serni-VOCs

WEOOI Hand Auger 1 .0 100 RCRA Metals, PCBs, VoCs, TPH, Serni-VOCs

WE002 Hand Auger 1 .0 NA RCRA Metals, PCBs, VoCs, TPH, Semi-VOCs

WSOO I Hand Auger 1.0 NA RCRA Metals, PCBs, VoCs, TPH, Semi-VOCS

WS002 Hand Auger 1 .0 7 RCRA Metals, PCBs, VoCs, TPH, Serni-VOCS

Wwool Hand Auger 1 .0 NA RCRA Metals, PCBs, VOCs, TPH, Semi-VOCs

RCRA Metals, PCBS, VoCs, TPH, Semi-VOCs
WWO02 Hand Auger 1.0 NA

For samples beginning with the prefIx LF, depths given are from top affill



Field activities revealed fill materials composed primarily of demolition debris

including wood, concrete, bricks, metal, roofing material, plastic, household

appliances, yard waste, and fiberglass insulation . The fill also included soil which

was apparently used as cover during filling operations. No drums, tanks, cylinders

or other containers which may have contained hazardous materials were observed .

Soils below the fill in several sample locations appeared discolored and oily and

exhibited a strong hydrocarbon odor. Several samples contained a thick, black,

tarry substance and strong odor . Two areas of visible tars with distinct odors were

in the vicinity of.

1 .) Sample locations LF004 and LF01 4

2.) Sample locations LF027, LF028, LF029, and LF03 2

Other samples exhibited varying degrees of hydrocarbon odor but did not contain

tars or discoloration. Samples collected toward the south end of the fill (LF012,

LF02 1, LF022, LF030, LF03 1, and LF03 1) had little or no odor and none of the

tarry substance .

Figure 4 - Cross Section A - A' includes a soil profile of LF019 which is typical

of the soil types found beneath the fill . The cross section also indicates the

thickness of the fill material at ten sample locations along the landfill from north

11 -4
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to south. Figure 3 contains the cross sectional line A - A' indicating the section

of the landfill shown in the diagram .

According to the Soil Conservation Service map for the site, the sandy loams and

silty clays of the native soils found in the upper two to three feet belong to the

Cartecay and Chewacla series . Both are alluvium found in floodplains and are

considered hydric. The presence of hydric soils is one criteria for evaluating

potential wetlands. Relatively clean sands were found beneath the clay layers to

depths of at least twenty feet.

2. Groundwater - Groundwater samples were collected from seven sample locations

in the fill area. Circled sample locations on Figure 3 indicate the location of

groundwater samples collected .

Samples LFOOI(A) and LF003(A) from the southeast end of the fill area, and

samples LF027(A), LF029(A), and LF03 I (A) from the west side of the fill were

collected from excavations dug by Russell Construction. TEG assissted with

sample collection by the use of a stainless steel screen connected to tubing lowered

into the groundwater which entered the excavation . Samples LF023(A) and

LF025(A) were collected by driving push rods with the Strataprobe to the water

table, pulling back the rods approximately I foot, and allowing the infiltration of

II ~ 5



groundwater into the borehole . Samples were then collected by AES using a

peristaltic pump.

Groundwater removed from LF023(A) contained an oily substance with strong

petroleum odor (see photographs, Appendix C) . Sample jars filled for analysis

became coated with the oil . Depth for collection of LF023(A) was between 16 and

18 feet below the surface of the fill . The sample was analyzed for RCRA metals,

PCBs, VOCs, and semi-VOCs . Sample LF025(A) did not contain oil but did have

a petroleum odor . LF025(A) was analyzed for RCRA metals, PCBs, and VOCs .

Because of the presence of discolored soils and a coal tar-like odor in the excavated

soils, sample LF027(A) was analyzed for Semi-VOCs as well as RCRA metals,

PCBs, and VOCs . The remaining groundwater samples were analyzed for RCRA

metals, PCBs, and VOCs .

B. Floodplain Samplin g

Soils - Representatives of DIJEC had mentioned the presence of a dark, sludge-like

substance in at least one area of the floodplain surrounding the landfill . The

workplan called for the collection of at least two samples from the floodplain on

11 - 6



each side of the fill . Using hand augers, AES collected sediment samples from

seven locations :

Two samples were collected from the floodplain east of the fill and

designated WEOOI and AT002.

Two samples were collected from the floodplain south of the fill and

designated WSOOI and WS002 .

Two samples were collected from the floodplain west of the fill and

designated WWOOI and WW002 .

An additional sample was collected from the drainage ditch which lies between the

landfill and the CSX office at the northwest comer of the landfill . This sample

was designated DD002.

2. Surface Water - Standing water lies in sections of the floodplain, especially during

the winter months, primarily to the east and west of the fill material . At the time

of field activities in February, standing water was up to I foot deep. Potential

wetland conditions exist in the area surrounding the landfill ; however, no formal

wetland delineation has been undertaken on the property . South of the fill, soil

conditions were saturated but no standing water was present . Surface water

samples were collected at locations WEN 1, WE002, WWOO 1, and WWO02 and are

designated with the prefix SW.
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ples collectedFigure 3 indicates the locations of the sediment and surface water sam

in the floodplain and the ditch. Appendix C - Photographs contains photos of

sampling activities, excavations, and landfill debris .
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111. ANALYTICAL RESULT S

Sample analyses were performed by Accura Analytical Laboratory, Inc . of Norcross,

Georgia . Samples were shipped daily from Greenville under chain-of-custody packed in

iced coolers .

A. Landfill - Soils

Thirty-three soil samples were collected from beneath the fill in native soils . An

additional sample (DDOOI) was collected from sediments in the drainage ditch which

bisects the fill . Laboratory analyses included RCRA metals, PCBs, and, if soil vapor

screening indicated positive results, VOCs. At three locations, LF004, LF027, and DDOO I

semi-volatile analysis was performed because of the presence of a thick tar-like substance

in the samples .

I . RCRA Metals - Table 2 summarizes the results of RCRA metals analysis .

Parameters include arsenic, barium, cadmium, chromium, lead, mercury, selenium,

and silver. The results are compared to background values for naturally occurring

elements (NOE) in the Carolina piedmont .



TABLE 2

RCRA METALS ANALYTICAL RESULTS - LANDFILL SOILS
VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

%&Ipwzi RIUM CADMIUM ROKlU ` .LVAV.'-'M RCURY,1SEL,

001 132.0 Z).b lu U UL BDL BDL
I FW2 BUL 105 .0 BDL 21 .7 51.4 BDL BDL BDL
LF003 BDL 91 .3 BDL 24.3 50 .8 BDL TBDL
LFOM BUL btA BDL 11 .9 16.8 BDL BDL BDL
t FOOS BUL Ibb .0 BDL 20.2 25.0 BDL BDL
LF006 tSUL 1b4.0 BDL 36 .7 112.0 BDL BDL BDL
LF007 B2~ 1 11~4 6.0 13.9 BDL BDL BDLBDL 1 T8

0 BDL 37
. 1 6

BDL BDL BDL
~LEF=- :::~BDL 118.0 BDL-+ 1.9 511 181 BDL BDL BDL

Mo!?
I BDL 1 104.0 BDL 30.9 69.61 BDL I BDL

BDL 1 145 .0 BDL 28 ..- 76 .91 BDL I BDL PB 2D L

LFK012 +--!IBDL 87 .5 BDL 24.6 105.01 BDL BDL BDL
LF013 BDL 226 .0, 8DL 3 52 .81 BDL BDL BOL

LF014 BDL 209.01 BDL 42.6 68 .u I t3L)L BDL BDL
LF015 BDL 1 132.01 BDL 1 40.6 . 64.21 BDL BDL I BDL
LF016 I BDL 1 86.41 BDL 1 19.21 143.01

2
i BDL

LF017 I BDL 1 237.01 BDL 1 31 .41 45.61 SK 1 PBQDLL BDL
LF018 I BDL 1 118.01 BDL I 3DL I BDL I E3L)L
LF019 I BDL 1 33.31 BDL I Z7.01 147.01 BDL I BDL BDL

I LF020 I BOL 1 178.01 BDL 1 36.61 148.01 BDL---T-BD L BDL

I LF021 I BDL 1 63.11 BDL 1 26.81 53.41 BDL I BDL BDL
ILF022 I BDL 1 53.71 BDL 1 18.91 35.61 BDL I BDL- . 5 . IqA

B LI LF023 I BDL 1 149.01 BDL 1 36.81 99.01 ~DL BDL BDL

LF025 DL 202. 0
LFM BDL 1381 .g

B
.6 k16 BDL I BDL I BDL

LFOZ7 BDL 154. §Tt N4
81 01

BDL BDL BDL
LF028 BDL 1 191.01 BDL 30.41 56 .11 BDL BDL BDL
LF029 BDL 224.01 BDL 38.21 176.0j BDL BDL _j BDL
LF030 BDL 126 .01 BDL 7 . L I BUL I BDL
LF031 BOL 127

.0
20.6 47.9 BU I BDL

G-D-L -
L

PLF032 177.01 PBPD ~L 38.6 84 .6 6D MR 1 BDL
LF033 BDL 122.01 WL W .9 64.2 BDL BDL BDL
iDD001 BDL 654

0_57 1
1 3 .2 104 .0 BDL I BDL BDL

NOE - Concentrations of naturally cct~u ffing elements in soils typ ical of those fou nd in northwestem Son th Ca rolina;
from 'Element Concentrations in Soils and Other Surr~ial Materials of the Clonterminnus United States', USGS 1984

BDL - Below method detection limits Shaded range indicates exceptionalconcentration s

All concentrations reported in mg/kg



Lead concentrations exceeded background levels (background is <10 mgfkg) in

each of the landfill samples and DDOO L Concentrations ranged from 13.9 mg/kg

to 225 mg/kg in thirty-three of the samples . Lead concentrations in LF024 were

reported at 1,538 mg/kg. Other metals concentrations were reported below

background levels except for sample LF024 . Sample LF024 contained

concentrations of barium (557.0 mgfkg), cadmium (40 .4 mg/kg), and chromium

(79.9 mg/kg) which were higher than the remaining landfill soil samples .

2. PCBs - EPA method 8080 was used for the PCB analysis . PCBs were not

detected in the thirty-three landfill soil samples collected.

3 . VOCs - EPA method 8260 was used for the analysis of volatile organic

compounds . Table 3 summarizes the analytical results . Samples with elevated

VOC concentrations are shaded . BTEX compounds were detected in twelve of the

thirty-three landfill soil samples and DDOO I . Other compounds detected included

acetone, methylene chloride, chlorobenzene, and styrene .

Samples with the highest reported concentrations of BTEX and other volatile

compounds included LF004 (benzene 8,300 ug/kg; ethylbenzene 17,000 ug/kg;

toluene 16,000 ug/kg; xylenes 28,000 ugfkg), LF005, LF013, LF014 (benzene 210

ug/kg; ethylbenzene 130 ugfkg; toluene 570 ugfkg; xylenes 1,100 ug/kg), LF015,
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TABLE3
VOLATILE ANALYTICAL RESULTS - LANDFILL SOILS

VAUGHN LANDFILL
CS)Cr PROPERTY

GREENVILLE, SOUTH CAROLIN A
AES, February 1995

Wk9)
LF001 NO NO NO NO 370 570 NO NO

LF002 NO NO NO NO 228 190 5 NO

LF003 N D NO N D NO 570 480 N D NO
.-M-3j,16.000

.... .. .. . . .
ND'Y-~'~- NOv46 3~

LF006 NO NO NO NO 2 .400 NO NO NO
ILF007 NO NO NO NO 1 1 .000 121 NO NO
LF008 NO NO NO NO NO 14 NO NO
LF009 NO 7 NO NO 570 270 NO NO
LF010 NO NO NO NO 1.500 100 NO NO
LF011 NO NO N D NO 210 200 N D NO
LF012 NO NO NO NO 230 60 NO NO

.... .. ........ .. .. . . . . . .%5m I 1 .1-P.Q. J2 1

LF016 NO NO NO 15 1,700 13 NO NO

LF017 NO NO N D NO 350 13 N D NO

LF01 8 NO NO NO NO 530 NO I NO NO

LF019 NO NO N D NO 1,100 3001 N D NO

LF020 NO NO NO NO 230 371 NO NO

LF021 NO NO NO N D 470 100 N D NO

LF022 NO N D NO NO NO 140 NO NO

LF023 NO NO 6 N D 580 NO N D NO
LF024 NO NO N D NO 2,000 125 N D NO

I . . .. . . . . . . .. j,' .... .... .... .. ..... ...... ... . . . . . . .. ... ... .. . ...
N. :650 -l 200L

ILF026 11 NO NO N D NO 130 61 N D N D. . . . . . . . . . . .. .0LF62T 6 NO 24 NO . .. .. _~N
J'C. . .. .. . . .. .. . I . . . . . .. . . ... ..

83 3012 QF02 '4 2
0

U7020 94 10 ~ 2ND- .'. DN
LF030 N D NO NO N D 160 150 NO NO
LF031 NO NO N D NO 250 74 N D NO

ND~ .' 590 650 NU

NO NDJ NO 320 120 NO NOLF03300i
- : i~ : L . .' . ::~ : L 11 . . I

N~0661 4MI : 700 4 .200 i NO' 1ND :810

Shadedmng~ indkatc mmple lomums iih ~~pti~al VOC~~nimrio m

ND - Not dewted



LF025 (ethylbenzene 650 ug/kg; toluene 630 ug/kg ; xylenes 1,200 ugfkg), LF027,

LF028, LF029, LF032, and DDOO1 (benzene 1,100 ug/kg; ethylbenzene 470 ug/kg ;

toluene 1,700 ug/kg; xylenes 4,200 ug/kg) . Figure 5 is a diagram of the landfill

indicating the sample locations . Shaded areas indicate those samples with elevated

VOC concentrations listed above . A rough northeast to southwest band through the

fill is apparent.

Acetone and methylene chloride were present in thirty of thirty-three samples .

These compounds are often caused by laboratory contamination. However, neither

acetone nor methylene chloride was reported in the laboratory blanks . Acetone

is also produced naturally by bacteria .

Styrene was reported in four of the landfill samples . This compound is used in the

production of resins and coatings . Concentrations ranged from 91 uglkg in LF015

to 3,800 ug/kg in LF004.

Chlorobenzene was detected in two samples, LF002 (5 ug/kg) and LF028 (13

ug/kg) .

4. Semi-VOCs - Samples LF004, LF027, and DDOO I were analyzed for semi-volatile

organic compounds using EPA method 8270 . Table 4 summarizes semi-VOC
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TABLE 4
SEMI-VOLATILE ANALYTICAL RESULTS - SOILS

VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE. SOUTH CAROLINA
AES, February 1995

Ta.
~ 'InA wl

m4 ." I ~ I I ., - ,
vm~ 2

4~a

IM"ll:

N D
_211-101M_

Pit 4104-
W"l

ling N~ ND



analytical results . In samples LF004 and LF027, several compounds were reported

at concentrations above one hundred thousand parts per billion . In sample LF004,

concentrations for 2-mcthylnaphthalene and phenanthrene were reported above one

million parts per billion. Semi-volatile concentrations were reported below

detection limits for sample DDOO I .

Many of the semi-volatile compounds reported are found in coal tars generated by

coal gasification processes. Those compounds commonly found in coal tars and

in the waste stream from coal gasification plants are acenaphthylene, anthracene,

benzo(a)pyrene, dibenzofuran, fluoranthene, fluorene, 2-methylnaphthalene,

phenanthrene, and pyrene.

5 . TPH - Table 5 summarizes TPH analytical results for soils and water. One sample

from within the landfill was analyzed for TPH using EPA method 9071 . Sample

DDOO I, collected in sediments in the drainage ditch which bisects the fill, revealed

the presence of oil and grease at a concentration of 120 mg/kg . The remaining

TPH analyses were conducted on samples collected within the floodplain (discussed

below) .

it
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TABLE5
TPH ANALYTICAL RESULTS - SOIL AND WATER

VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE, SOUTH CAROLIN A
AES, February 1995

. . . . .... .. .
AMP RESM

WEOOI SOIL BDL

WE002 SOIL BDL

WS001 SOIL BDL

WS002* SOIL BDL

WW00I SOIL BDL

WWO02 SOIL BDL

DD001 SOIL 120 mgtkg

DD002 SOIL BDL

SWE001* WATER 40 m&/I

SWE002* WATER I I Mg/I

S 001* WATER 4.5 mg11

SWWO02* WATER BDL

Sample analyzed using EPA Method 413.1 ; remaining samples analyzed using EPA Method 9071



B. Landfill - Groundwater

A total of seven groundwater samples was collected in the surficial aquifer below the

landfill materials. Groundwater was encountered at or just below the native land surface .

Samples were analyzed for VOCs, semi-VOCs, PCBs, and RCRA metals .

1 . RCRA Metals - Table 6 summarizes the metals analytical results for the seven

samples. Arsenic was detected in sample LFOOI(A) above the maximum

contaminant level (MCL) of 0 .05 mg/I set by EPA. Barium was detected in all

seven samples below MCLs . Lead levels equaled or exceeded MCLs (0.05 mg/1)

in two samples, LF003(A) (0 .05 mg/1) and LF029(A) (0 .09 mg/1) . Cadmium,

chromium, mercury, selenium, and silver concentrations were reported below

detection limits in all seven samples .

2. VOCs - Table 7 summarizes the results of volatile organic compound analyses for

water. No volatile compounds were detected in samples LFOOI(A) or LF003(A) .

Benzene, toluene, ethylbenzene, and total xylenes (BTEX) were detected in samples

LF023(A), LF025(A), and LF027(A) . Benzene exceeded the EPA MCL of 5 ug/I

in LF023(A) (770 ug/1), LF025(A) (700 ug/1), and LF027(A) (84 ug/1) .

Concentrations of ethylbenzene, toluene, and xylenes were below MCLs in the
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TABLE 6
RCRA METALS ANALYTICAL RESULTS - GROUND WATER

VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

ARS AR
N a

J0.002MUly : ~'NID 0 05 rn g
LF001 (A) 0.11 0.12 BDL BDL 0.04 BDL BDL BDL

LF003(A) BDL 0.18 BDL BDL 0.05 BDL BDL BDL

LF023(A) BDL 0.20 BDL BDL 0.03 BDL BDL BDL

LF025(A) BDL 0.14 BDL BDL BDL BDL BDL BDL

LF027(A) BDL 0.35 BDL BDL 0.01 BDL BDL BDL

LF029(A) BDL 0.21 BDL BDL 0.09 BDL BDL BDL

LF031 (A) BDL 0.13 BDL BDL 0.04 BDL BDL BDL j

All concentrations reportedin mg11

MCLs - Maximum Contaminant Levels asproposed by EPA, 1991; adopted by SCDHEC

BDL - Below method detectionbmits



TABLE 7
VOLATILE ANALYTICAL RESULTS WATER

VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

IZENE ETHYLBENUM- !~;~~ :jSTYA ACETONE, TRICHLOR,O .
SAWLE BEN ENE.

. .... . . . ... .... .........
% - ~ . :~ . . UORO ETHANu Uitu

U

~5 Ida. NA :

LF001(A) ND ND ND ND ND

LF003 ND ND ND ND ND ND ND

:LF,028 A 460..0 ND
777714bF:D :250z N

X .2P . .. . . .
LF029(A) ND ND ND ND ND ND 17

ND 5 ND 18 ND ND NDI
LF031
SWE001- ND ND ND ND ND ND NDI
SWEOO ND ND N ND_ ND
swwooi ND ND _N D ND ND
SWWO02 NT NT NT NT

:, Shaded ranges indicate exceptional VOCconcentrations

mcLs - Maximum Contaminant Levelsper 40 CFR Subpart F 141 .50(b)

NT - Not tested

ND - Not detected



three samples. Sample LF031(A) contained ethylbenzene and xylenes below

MCLs.

Styrene (55 ug/1) was detected in LF023(A) below MCLs . Acetone (140 ug/1) was

present in sample LF025(A) . Sample LF029(A) contained 17 ug/l

trichlorofluoromethane .

Figure 6 is a diagram of the landfill indicating the sample locations . Shaded areas

represent those sample locations with groundwater containing elevated volatile

organic compounds. These areas form a line along the western edge of the landfill .

These elevated concentrations are consistent with the elevated VOC concentrations

identified in the landfill soil samples which are highlighted in Figure 5 .

3 . Semi-VOCs - Table 8 summarizes the results of semi-volatile organic compound

analyses . No semi-VOC compounds were detected in samples LFOOI(A),

LF003(A), LF025(A), LF029(A), and LF031(A) . Samples LF023(A) and

LF027(A) contained several semi-volatile compounds including a number of PAHs

associated with coal tars and coal gasification wastes including acenaphthylene,

anthracene, benzo(a)pyrene, dibenzofuran, fluoranthene, fluorene, 2-

methylnaphthalene, phenanthrene, and pyrene . More compounds were present and

at higher concentrations in LF023(A) than in LF027(A) . Compounds included
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TABLE 8
SEMI-VOLATILE ANALYTICAL RESULTS - WATER

VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

LFOM
NO

LF025
~027

2
OF W,

11 NO WNI, I
%; NONO 3m"-'Nm NO - .j2s, No~"

NO NO ~7
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acenaphthene at 60 ug/l, acenaphthylene at 500 ug/l, fluorene at 170 ug/l, 2-

methylnaphthatene at 1,400 ug/l, and naphthalene at 2,200 ug/l .

4 . PCBs - PCBs were not detected in groundwater samples collected beneath the

landfill .

C. Floodplain - Soils

Potential wetland conditions exist east and west of the fill with standing water present at

the time of field operations . The landfill materials slow runoff which flows naturally

from east to west into the Reedy River . Dead standing trees east of the fill indicate

altered hydrologic conditions caused by the landfill . At the time of this report, no formal

wetland delineation had been performed at the Site .

A total of seven soil samples was collected in floodplain deposits on three sides of the

landfill ; east, south, and west . Those samples collected east of the fill were designated

WEOOI and VVE002 . Those collected south of the fill were designated WSOOI and

WS002, and those collected west of the fill were designated WWOOI and WW002 .

Sample DD002 was collected in a drainage ditch in the northwest comer which separates

the landfill from soil fill used in the construction of the CSXT office.
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Samples were collected by hand auger to depths of one foot . Soils were silty clay loams

and sandy loams containing a high percentage of organic matter . Samples WEOOI and

WWO02 contained a high percentage of ta rs .

Laboratory analyses included RCRA metals, VOCs, PCBs, semi-VOCs, and TPH . EPA

method 413 .1 had been specified in the workplan for TPH analysis . Following the

discovery of the tar-like substance in several soil samples, Accura Analytical Laboratory

suggested the use of EPA method 9071 for TPH analysis to better identify potential coal

tar compounds .

1 . RCRA Metals - Table 9 includes metals analytical results for the floodplain soil

samples. Results are compared to naturally occurring concentrations for the region .

Lead concentrations exceeded background levels in each of the samples and were

comparable to concentrations reported from the landfill samples . Concentrations

for the remaining parameters were reported below background levels or below

detection limits .

2 . VOCs - Table 10 summarizes analytical results for VOC analysis of the floodplain

soil samples. BTEX constituents were reported in samples WEOOI (benzene 65

ug/kg; ethylbenzene 340 ug/kg; toluene 150 ugfkg ; xylenes 360 ugfkg) and WWO02

(benzene 12,000 ug/kg ; ethylbenzene 2,600 ug/kg; toluene 18,000 ug/kg; xylenes
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TABLE 9
RCRA METALS ANALYTICAL RESULTS - FLOODPLAIN SOILS

VAUGHN LANDFIL L
CSXT PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

S
SELENIUM

~ :SAMPLE,~ .
SILVER .

F NbP~ :41- na

DD002 BDL 221 .0 5.74 38.4 177.0 BDL BDL BDL

!EO01 BDL 138.0 BDL 35.8 63.1 BDL BDL BDL
W_-

:2~:WE002 BDL 70.7 BDL 18.6 54,5 BDL BDL BDL

WS001 BDL 106.0 BDL 29.0 94.5 BDL BDL BDL

WS002 BDL 78.8 BDL 24.4 46.0 BDL BDL BDL

WWO01 BDL 139.01 BDL 30.31 51 .01 BDL BDL -BDL

WWO02 BDL 87.51 BDL 1 24.61 105.01 BDL BDL BDL

NOE - Concentrations of naturally occurring elements in soils typical of those found in northwestern South Carolina ;

from "Element Concentrations in Soils and Other Surficial Materials of the Conterminous UnitedStates" USGS1984

BDL - Below method detection limits

M concentrations reported in mg/kg



TABLE -1 0
VOLATILE ANALYTICAL RESULTS - FLOODPLAIN SOILS

VAUGHN LANDFILL
CS)(T PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

DD002 ND ND ND ND ND 14 ND ND
7777777777 -7777777,77777777777 77 77

yv
WE002 ND ND ND ND ND 24 ND ND

WS001 ND ND ND ND ND 25 ND ND

ND ND ND ND 88 ND ND

16 ND 5 ND 120 77 ND ND
7777-77777~77

.'', ~ :" : : :1 . % :
- 77777.7777.7777 77777777777 s~:~i ;8,30Q2,600 :

Sbaded ranges indicq te sample loca tions with exceptional VOCconcentra Lions

ND - Not detected



26,000 ug/kg) . Styrene was present in samples WE001 (60 ug/kg) and WWO02

(8,300 ugfkg). Benzene (16 ug/kg) and toluene (5 ug/kg) were also reported in

sample WWOOI as was acetone (120 uglkg) . Methylene chloride was reported in

the remaining samples at up to 88 ug/kg .

Samples VV'EOOI and WWO02 are shaded in Figure 5 along with other samples

containing elevated VOC levels. These two samples extend the northeast to

southwest line formed by the shaded landfill samples .

3 . Semi-VOCS - A summary of semi-volatile results for the floodplain soil samples

is included in Table 4 . Concentrations were reported below detection limits in each

of the seven samples except WEOO1 which contained fluoranthene (3,400 ug/kg),

naphthalene (4,200 ug/kg), phenanthrene (6,700 ug/kg), and pyrene (6,300 ug/kg) .

Sample WWO02 was not analyzed for semi-volatiles .

TPH and PCB concentrations were below detection limits for each of the seven floodplain

soil samples .
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D. Floodplain - Water

Surface water samples were collected in four locations in the floodplain surrounding the

landfill at locations corresponding to those at which soil samples were collected . Samples

were designated SWEOOI, SWE002, SWWOOI, and SWW002 . No surface water was

present at the south end of the fill ; therefore, no water samples were collected . Samples

were analyzed for RCRA metals, VOCs, semi-VOCs, PCBs, and TPH . Samples were

collected to assess impact to surface waters from leachate from the fill or from other

potential sources .

1 . RCRA Metals - Table I I summarizes metal analytical results for the four surface

water samples. Barium and mercury concentrations exceeded MCLs in SWWO02

(1 .94 mg/I and 0.005 mg/I respectively) . Lead exceeded MCLs in sample

SWWOO1 (0.23 mg/1) . Selenium exceeded MCLs in SVVE002 (0 .68 mg/1) and

SWWOO1 (0 .12 mg/1) .

2. TPH - TPH analytical results are included in Table 5 . Analysis indicated

concentrations of 40 mg/I in SVVEOOI, 11 mg/I in SWE002, and 4.5 mg/I in

SWWOOL TPH was reported below detection limits in sample SWW002 .
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TABLE I I
RCRA METALS ANALYTICAL RESULTS - SURFACE WATER

VAUGHN LANDFILL
CSXT PROPERTY

GREENVILLE, SOUTH CAROLINA
AES, February 1995

SELFMUM : SILVEP
SAMPL

SWE001 BDL 0.22 BDL BDL 0.05 BDL BDL 6DL

SWE002 BDL 0.88 BDL BDL BDL BDL 0.68 BDL

swwooi BDL 0.44 BDL BDL 0 .23 BDL 0.12 BDL

[S~02 BDL 1 .94 BDL BDL BDL 0.005 BDL BDL

BDL - Belowmethod detection limits

ALI con cen tra tions reporte d in mg11

*MCLs - Ma)dmum Contaminant Levels asproposed be EPA, 1991; adoptedbySCDHEC



VOC, semi-VOC and PCB analyses indicated concentrations below detection limits in

each of the four surface water samples .

Appendix D - Laboratory Analytical Results contains copies of the laboratory analytical

reports and related documentation .



IV. DISCUSSION

Field observations and analytical results indicate the presence of elevated levels of metals,

volatile organic compounds, semi-volatile organic compounds, and total petroleum

hydrocarbons in the soil, surface water, and groundwater at the site . No PCBs were

detected in soil or water samples .

High metals levels, particularly lead, may be the result of upstream industries including

locomotive repair shops, construction and welding shops, coal gasification plants, and

drum recycling facilities. Floodwaters carrying runoff from these facilities could

distribute heavy metals in low lying areas such as the landfill site .

The concentrations discovered at location LF024 are noticeably higher than those of the

other landfill soil samples . Materials in the fill could have contributed these

concentrations . Metals concentrations in the floodplain soils are consistent with those

reported in the landfill soil samples with lead levels exceeding background levels .

Groundwater appears to be largely unaffected by heavy metals . Arsenic was reported in

one groundwater sample above the MCL but was not detected in the other six samples .

Lead levels slightly exceeded the MCL in two samples . Surface water samples contained

levels above MCLs for lead, barium, mercury, and selenium .
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No materials, tanks, containers, or substances were observed in the landfill materials

which may contribute to the metals contamination discovered . However, a large

percentage of the landfill remained unexcavated during the site i nvestigation .

VOC analyses of soil samples revealed the presence of BTEX compounds as well as

styrene, acetone, and methylene chloride . Chlorobenzene was identified in one sample .

As noted earlier, Figure 5 indicates those sample locations with elevated VOC

concentrations. The shaded areas in the diagram form a line trending northeast to

southwest from sample location WEOO I in the floodplain east of the fill to sample location

WWO02 in the floodplain southwest of the fill . The line is consistent with soil samples

containing a coal tar-like substance and/or strong petroleum odor . Little or no VOC

contamination was detected southeast of this line in the landfill or floodplain .

Groundwater samples analyzed for VOCs also indicated the presence of BTEX

compounds . Only benzene concentrations exceeded MCLs . Figure 6 illustrates the

relation of groundwater VOC contamination to that of VOC impacted soils identified in

Figure 5. Two of the three shaded groundwater sample locations in Figure 6 lie within

the shaded region of Figure 5 with the remaining location slightly downgradient .

Surface water samples analyzed for VOCs indicated concentrations below detection limits .
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Semi-VOC analysis was performed on soil samples LF004, LF027, and DDOO I because

of the presence of the tar-like substance. Several polyaromatic hydrocarbon (PAE)

compounds were reported in the samples at concentrations over 100,000 ppm .

Unexpectedly, semi-VOC compounds were not detected in sample DDOOL Floodplain

sample WHO I also contained semi-volatile compounds. Groundwater samples LF023(A)

and LF027(A) were analyzed for semi-VOC compounds because of oils in the water .

PAH compounds were identified in both samples . Semi-volatile constituents were

identified along the same line as the VOC compounds highlighted in Figure 5 .

TPH results indicated levels below detection limits for soil samples except DDOOI

collected in the drainage ditch flowing through the landfill . Levels in DDOOI were

reported at 120 mg/kg . TPH analysis conducted on the four floodplain surface water

samples indicated concentrations up to 40 mg/l . Tlis may indicate that volatile and semi-

volatile compounds in the surface water are volatilizing into the atmosphere leaving the

heavier hydrocarbon components . This is supported by the presence of VOC and semi-

VOC compounds in the soil at location WEN I and the absence of those compounds in

the surface water at the same location . TPH is present in SWEOO I at 40 mg/l .
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V. CONCLUSIONS AND RECOMMENDATIONS

Approximately seven acres of floodplain of the Reedy River have been filled with

demolition debris and yard waste to a depth of up to 14 feet . Excavations through the fill

and borings advanced through the fill into the underlying native soils revealed the

presence of a tar-like substance at the fill/soil interface. Additional hand auger samples

collected in the surrounding floodplain soils also contained tars .

Laboratory analysis of the samples indicated a band of volatile and semi-volatile

contamination in soils trending northeast to southwest through the fill . This band extends

from the floodplain northeast of the fill through the northern half of the fill material,

through the southwest comer of the fill, and into the floodplain southwest of the landfill .

Groundwater was encountered at or below the native soil surface. Tliree groundwater

samples contained elevated levels of volatile and semi-volatile compounds . Impacted

groundwater was found along the west side of the landfill and likely extends west in the

suspected downgradient direction toward the Reedy River .

Elevated levels of lead were revealed in soil samples throughout the site . Metals levels

in sample LF024 were high compared to levels in the other landfill soil samples .

Groundwater metals levels were below MCLs except for arsenic which was slightly over
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the MCL in one sample, and lead slightly over the MCL in two samples . Surface water

samples contained metals levels which exceeded MCLs.

No sources of metals, VOC, or semi-VOC contamination were identified in the landfill

materials . Volatile and semi-volatile compounds appear to be the result of the tar-like

substance which lies in native soils below the fill . No source for the tars was found ;

however, a coal gasification plant operated across Bramlette road northeast of the site until

the 1960s . Semi-volatile compounds identified during the landfill investigation are

consistent with those produced during coal gasification processes .

AES recommends the installation of monitoring wells to assess the vertical and horizontal

extent of groundwater contamination . A minimum of six wells is recommended.

Additional soil sampling should be conducted to assess the extent of the tar substance and

to assess a possible source . Location LF024 should be excavated to assess the source of

heavy metals contamination at that location .

An impermeable cap is not recommended for this landfill . Because the water table is at

or close to the surface, water flows beneath and through the base of the fill . A cap would

not prevent this type of infiltration . However, the south end of the landfill should be

covered with clean soil to control odors and vermin, to keep debris from spreading, and

to improve appearances . Several other areas should be covered and graded, particularly

around the perimeter of the fill .
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APPENDIX A

DHEC WORKMAN APPROVAL LETTERS



South Carolina Appalach[2 11 scr~mg
Environmental Quality Control Gtecn~illc and Pickens Counties
301 University Ridge . Suite 5800
Greenville . SC 29601-3677DmHEC 803-241-1090 Fax : 803-241-1092

)d Envimmnentad Contro ; Promoting Health, Protecting the Fnvironment

MEMORANDU M

To : Applied Engineerin!2 & Science
21)61 Perimeter Parl~-Drive . Suite. I
At!anta,GA 11014 1

F rom Charles Bristow, Hydrogeologi I
I Appalachia 11 EQC

Do te: February 3, 1095

Re : Groundwater Sampling Approval
CSX/Vaughn Landfill Sit e
Dated November 30, 1994

Request to extend sampling approva l

As requested, this letter shall serve as an amendment to the above
referenced groundwater sampling approval . An additional 60 davs is
approved to complete the groundwater sampling at the referenced site' . All
other conditions of the original approval will remain as written .

If VOLI have any questions please call me at 803-241-1000 .



.South Carolina Appal2chia 11 Serving
EnviromnenW Quality Control Greenville and Pickens Counties
301 University Ridge . Suite 5800
Gneenville, SC 29601-3677DHEC 803-241-1090 Fax : 803-241-1092

DePattmnt of Heafth and Envi=mental Cont Promoting Health, Protecting the Errvironment

GROUNDWATER SAMPLING APPROVA L

Approval is hereby granted to : Applied Engineering & Science
2261 Perimeter Park Drive, Suite I
Atlanta, GA 3034 1

Facility : CSX/Vaughn Landfill
Greenville, South Carolin a

For the collection of approximately thirty three ground-water
samples in accordance with location, and specifications described
in the October, 1994 Work Plan and November 7, 1994 Addendum,
except as revised by the conditions below . The samples will be
collected from the upper saturated section of the surficial
aquifer . Using direct push technology (Geoprobe) and handaugers,
for the purpose of assessing environmental impact to the ground
water at the referenced site .

Conditions :
1) The latitude, longitude a nd actual sample collection depths
will be submitted to the Department within 30 days upon
completion of the field work .

2) All water quality measurements and analytical data obtained
from the sample locations will be submitted to the department
within 30 days upon receipt from the laboratory .

3) Due to the intent to collect ground-water samples, all
drilling must be performed by a South Carolina certified well
driller .

4) The maximum life of the borings should not exceed 48 hours
from the date of sample collection unless the appropriate
upgrades are made to comply with South Carolina Standards and
Regulations (R .61-71) .



Appalachia 11 ServingSouth Carolina Environmental Quality Control Greenville and Pickens Counties
301 University Ridge . Suite 5800
Greenville . SC 29601-367 7UHEC 803-241-1090 Fax- 803-241-109 2

Depattment of Health and EnvironnmrdaJ CwM Promoting Health, Protecting the Environment

November 29, 1994

Mr . Dave Butle r
Applied Engineering & Scienc e
2261 Perimeter Park Drive, Suite 1
Atlanta . GA 30341

Re : CSX/Vaughn Landfill
Greenville County

Dear Mr . Butler :

This office has reviewed the Work Plan dated October 1994 and
the Addendum dated November 7, 1994 for the above referenced site .
The Department concurs with the changes proposed in the Addendum
and approves the Work Plan based on these changes . Approval for
your groundwater sampling program will be forthcoming from Charles
Bristow . Approval must be received prior to the initiation of
groundwater sampling .

Please contact this office at least 48 hours prior to the
initiation of field activities .

'
If you have any questions, please

contact me at (803) 241-1090 .

Sincerely,

Environmental Quality Manager

CC : Fred Veal, Corps of Engineer s
Marshall Williams, CSX
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APPLIED ENGINEERING & SCIENCE, INC.
HEALTH AND SAFETY PLAN

Project C SX lVa ucl 4 n Lr, d~;A Project No . k4 3 S-

Site Address Mailing Addres s

City Gr--e-f "V1 fie City '76 C KJO r\ V t (k

County Gre-envi I le- State, Zip F L

State, Zip 6 eck 1 r) e,
Site Safety Coord . a V e- r

Site Contact Pc-4e- ker-r\J /cjx rMce- Phone ('Fo 3
cr\a r'ska kk w ~ I I (A rv~l /,-JC, C k-i bft~ . t I E

Site Description acr-(L A4P a IG'IICL~ A
efc~~-~ o~ 4-Kc R-,P-,P-~Q~ver- 0,, Bruwde-Aje RAil .

Site History C r- o 3 9- .C~ W C r m x O-'V a 41
ku Vas.~ k,,\ Cx4Ns C,~, . &,r-e-p e Jlr)ctL-~ -rw~ ( I

4-t~ ~-, ccn-~ 4r-uc--ha~, cte ~~,j , so
1~04\ CL'k-7 Vfe ~

Site Status d c io f-edl- lo c Acek AC--~ cen
alt~~ C", ~r-~ vhdc'&~-k

0 kl-c C e-, E2P je- reve-al-p-c('

Previous Activities C(, I I e-c'~~ , ( Ll /S SL'~"'
42 2 r-) ~e- o f L Ica,

/~L' IL~ r-n e C-1 u r

+



INCIDENT DESCRIPTION

Type : A) Spill Rclease Other L 61 1

B) Assessment Sampling Emqrg Response

Clew-up Removal Other

C) UrbaruResid Commercial Industrial

Rural/Remom

PERSONNEL PHYSICAL SAFETY HAZARD S

Heatlold Noise Underground Utilitite s

Overhead Utilitites Heavy (~Sliprrripffiall Ladders
Equipmen t

Confined Spaces Scaffolds Explosives Press. Airlines

Unguarded Openings (excavations, walls, floors, etc . )

Liquids in Open Containers Pond ow s

Other _U -I kno(-j n fe-el 6Z4x--7 j 16~_' d'C'

PERSONAL PROTECTIVE EQUIPMENT

ANTICIPATED AIR PURIFYING
LEVEL OF GLOVE RESPIRATOR

TASK TO BE PERFORMED PROTECTION COVERALL In/Out Cartridge/Cwnistcr

we- 4,1c-n d J cA L~2/e_, 60C~Cb_t--T
L e, d 01 O"t 1 (4 !~2 If1 0 r-0

ANTICIPATED MONITORING

Radiation Meter I I Combustible Gas Indicator Flarne Ionization Detector

Photoionization Detector I Draeger Tubes type Other
eV prob e

ANTICIPATED SITE ACTIVITIE S

cc, / / e C_ o so (' / ~") d&__; -kk-l" /-) C' _( -f / _/) /C- S L e- ~

S ~e ct~'A 2'~ , (-"( _S -rKt la-v -
E!5 P

7 C. C C'

tie- 4-1a_'d '242 ID e-



SITE PLAN

Attach a site plan with the following areas identified by number (if applicable) :

11) Prevailing wind directio n
[21 Work areas and Hot Zon e
[31 Decontamination Areas/Contamination Reduction Corridor
[4) Support Zon e
[51 Command Pos t
[61 Location of eye wash station
[71 Location of emergency shower

181 First aid statio n

191 Rest areas
[101 Two or more escape routes (refer to arrows)
[H] Offsitc landmarks
[121 Problem containment areas
[131 Topography (rivers, cliffs, etc .)*
[141 Roads / air accessibility *
[15] Pathways for hazardous dispersions*

OSRA Requirement
ENGINEERING CONTROLS

r r,- c li-, V-\ o e- o Y-\ 14 J-D I c v e- r\ rtA- 04 0- -1-1\L-~j

rc-c, ct r-o vr,

Note : This Health and Safety Plan was prepared for work to be conducted by Applied Engineering & Science
(AES) personnel and its subcontractors . Use of this plan by AES and its subcontractors is intended to fulfill the
OSHA requirements under 29 CFR 1910.120 . Items not specifically covered in this plan are included by reference
to 29 CFR 1910 and 1926 .

I have read and understand this safety plan .

I Z-L~~



EMERGENCY PHONE NUMBERS

LOCATION PHONE C, 4v V,

FIRE G-I-P-4~nvl 11 ;~ '111 cr qL44,3
'), 3 .1- - .~ e e

POLICE ct--" t ri I /Je q I I er I - S 3-33

AMBULANCE I if t 4) 11 & I L/ (,'-7 - -2 00 0

HOSPITAL (Yler~,O,, C~t -Ioi CrDvz-jzj L45-s-- -~000

Chemical Trauma rc IS a S-,T - 1000
Capabilit y

Directions to Hospital P, ~e-,~4e

-3+ . Cf(-,%C,s Gn ~eJ4-- C~4r-

ADDITIONAL EMERGENCY PHONE NUMBERS

0



APPENDIX C

SITE PHOTOGRAPHS



PHOTOGRAPH1
Floodplain Sample Collection; VM01

PHOTOGRAPH2
Landfill Sample Collection ; Strataprobe

SCALE
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PHOTOGRAPH3
LF001: Excavation

PHOTOGRAPH 4
ILF001: Excavated debris

SCALE
NONE DAT E

UWN . BY Applied PHOTOGRAPHS MAR, 1995
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PHOTOGRAPH 5
LF003: Excavation

V

Ai .

PHOT04GRAPH 6
ILF003: Excavated debris

SCALE
NONE DAT E

UWN . BY Applied PHOTOGRAPHS MAR, 1995

.HK'D .
KMK
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By GEW 436 5
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PHOTOGRAPH 7
LF009: Excavation; Note Vapors Generated by Landfill Heat

41

PHOTOGRAPH 8
LF09: Excavation debris

SCALE
NONE DAT E

UWN . BY Applied PHOTOGRAPHS MAR, 1995
^717 1. B Y

KMK
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GEW 4365
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PHOTOGRAPH 9
LF010: Excavation
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PHOTOGR"H 10
LF010: Excavated debri s

1WSCALE DATE
OWN . BY"" Applied PHOTOGRAPHS MAR, 1995
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PHOTOGRAPH1 1
LF011: Excavation

let
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PHOTOGR"H 12
ILF011 : Excavated debris

WCALE
NONE DAT E

UWN . BY Applied PHOTOGRAPHS MAR, 1995
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PHOTOGRAPH13
LF012: Excavation; note water in excavation
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PHOTOGRAPH14
LF012: Excavated debris

SCALE
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UWN . BY Applied PHOTOGRAPHS MAR, 1995
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PHOTOGRAPH15
LF019: Excavation

PHOTOGRAPH16
LF019: Excavated debri s
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PHOTOGRAPH17
LF020: Excavation
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PHOTOGRAPH18
LF020: Excavated dchiris

MW SCALE
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PHOTOGRAPH19
LF021: Excavation
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PHOTOGRAPH 20
LF021 : Excavated debris

SCALE
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PHOTOGRAPH21
LF022: Excavation
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PHOTOGRAPH 22
LF022: Excavated debris

W SCALE
NONE DATE
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PHOTOGRAPH 23
LF026: Excavation
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PHOTOGRAPH 24
LF026: Excavated debris
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PHOTOGRAPH25
LF027: Excavation
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PHOTOGRAPH26
ILF027: Excavated debris
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PHOT04GRAPH 27
Trackhoe excavating sample location

PHOTOGRAPH 28

A
Typical soil types found below fill; clay, silts
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PHOTOGRAPH 29
LF018: Excavation
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PHOTOGRAPH 30
LF028: Excavated debris

MM SCALE
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PHOTOGRAPH31
1YO29: Excavation
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PHOTOGRAPH 32
ILF029: Excavated debris
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PHOTOGRAPH33
LF030: Excavation
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PHOTOGRAPH 34
LF030: Excavated debris
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PHOTOGRAPH 35
Decon Area
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PHOTOGRAPH 36
Groundwater coHected from LF023;
note oily substance coating container
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PHOTOGRAPH37
LF031: Excavation
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PHOTOGR"H 38
LF031 : Excavated debris
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PHOTOGRAPH39
1YO32: Excavation
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PHOTOGRAPH 40
LF032: Excavated debris
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PHOTOGRAPH 41
LF033: Excavation

PHOTOGRAPH 42
LF033: Excavated debris
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PHOTOGRAPH 43
WWO02: Floodplain sample location; sediments and surface water

Z.

444-

PHOTOGRAPH 44
Landfill debris in floodplain ; southwest corner
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APPENDIX D

LABORATORY ANALYTICAL DATA



Accura Analytical Laboratory, Inc.
6017 Financial Drive, Norcross, GA 300 71
Phone 9 (404) 449-8800

ICLIENT: Applied Engineering &Science CLIENT PROJECT : CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT#: 751 1
DATE RECEIVED : 02-08-95 REPORT DATE : 02-22-95
LAB I .D. #: 29662 DATE OF ANALYSIS/BY : 02-16-95/117
STATION 9 : LFOOI SAMPLE MATRIX : Soi l

PCB (EPA Method 8080) :

.... . . ....
PCB- 10 16 (Aroclor 10 16) 12674-11-2 1.0 ND

-PCB-1221 (Aroclor 1221) 1104-28-2 1.0 ND

PCB-1232 (Aroclor 1232) 11141-16-5 1 .0 ND

-PCB-1242 (Aroclor 1242) 53469-21-9 1.0 ND

-PCB-1248 (Aroclor 1248) 12672-29-6 1.0 ND

-PCB-1254 (Aroclor 1254) 11097-69-1 1 .0 ND

~ PCB- 1260 (Aroclor 1260) 11096-82-5 1 .0 ND
DL=DETECTION LIMIT, ND=NOT DETECTE D
*Detection limits were raised because the sample required dilution .

ACCURA ANALYTICAL LABOR-ATORY, INC.
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Accura Analytical Lahoratory, Inc.
6017 Financial Drive, Norcross, GA 300 71
Phone # (404) 449-8800

0

CLIENT : Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT 9 : 751 1

DATE RECEIVED : 02-08-95 REPORT DATE : 02-22-95

LAB I .D . 4: 29662 ANALYZED BY : 02-21-95

STATION # : LFOOI SAMPLE MATRIX: Soil

RCRA METALS

'TE 1F

fWOR,

Arsenic (As) 7440-38-2 200 .7 02-21-95 2.50 <DL

~;Bdnum(B~) 7440-39-3 200 .7 02-21-95 0 .50 A-32

Cadmium (Cd) 7440-43-9 200.7 02-21-95 0.50 <DL

Chromium (Cr) 7440-47-3 200.7 02-21-95 2.50 29.6 1

Ledd (Pb) 7439-92-1 200.7 02-21-95 2.50 101

Mercury (Hg) 7439-97-6 245 .1 02-17-95 1 .00 <DL

Selenium (Se) 7782-49-2 200.7 02-21-95 2.50 <DL*

Silver (Ag) 7440-22-4 200 .7 02-21-95 2 .50 <DL

L = DETECTION LIMIT
*An unknown interferent was present in the sample .

ACCURA ANALYTICAL LABORATORY, INC .



Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071
Phone # (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)
CLIENT CONTACT: Mr. Dave Butler LAB PROJECT# : 751 1
DATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95
DATE OF ANALYSIS : 02-14-95 CHEMIST INITIALS : RR
LAB I .D. #/STATION# : 29662 / LF001 SAMPLE MATRIX: Soil

VOLATILE ORGANIC COMPOUNDS (EPA Method 8260),
COM C _ . . . . . .. . .. . . .. XQU a

Acetone 67-64-1 500* 370
Benzene 71-43-2 5 ND
Bromodichloromethane 75-27-4 5 ND
Bromoforrn 75-25-2 5 ND
Bromomethme 74-83-9 5 ND
2-Butanone 78-93-3 100 ND
Carbon disulfide 75-15-0 5 ND
Carbon tetrachloride 56-23-5 5 ND
Chlorobenzene 108-90-7 5 ND
Chloroethane 75-00-3 5 ND
2-Chloroethylvinyl ether 110-75-8 10 ND
Chlorofom 67-66-3 5 ND
Chloromethane 74-87-3 5 ND
Dibromochloromethane 12448-1 5 ND
1,2-Dichlorobenzene 95-50-1 5 ND
1,3-Dichlorobenzene 541-73-1 5 ND
1,4-Dichlorobenzene 10646-7 5 ND
Ij-Dichloroethane 75-34-3 5 ND
1,2-Dichloroethane 107-06-2 5 ND
I,I-Dichloroethene 75-354 5 ND
trans- 1,2-DichloroeLhene 156-60-5 5 ND
Cis- 1,2-DichloroeLhene 156-59-2 5 ND
1,2-Dichloropropme 78-87-5 5 ND
Cis- 1,3-dichloropropene 10061-01-5 5 ND
trans-0-Dichloropropene 10061-02-6 5 ND
Ethylbenzene 10041-4 5 ND
2-Hexanone 591-78-6 50 ND
Methylene chloride 75-09-2 50 570
4-Methyl-2-pentanone 108-10-1 so ND
Styrene 100-42-5 5 ND
1, 1,2,2-Tetrachloroethne 79-34-5 5 ND
Tetrachloroethene 127-18-4 5 ND
Toluene 108-88-3 5 ND
1,1,[-Trichloroethme 71-55-6 5 ND
1,1,2-Trichloroethme 79-00-5 5 ND
Trichloroethene 79-01-6 5 ND
Trichlorofluorornethanc 75-69-4 5 ND
V ~ ny I

tat
108-05-4 100 ND

2SEEchloride 75-01-4 5 ND
Xylenes; (Total) 1330-20-7 5 ND

PQL=PP,ACTICALQUANTITATION LIMIT, ND=NOTDETECTED
PQL's were raised because the sarnples required dilution .

ACCURA ANALYTICAL LABOR-ATORY, INC .
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Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071

4

one # (404) 449-8800

CLIENT: Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT 0 : 751 1

DATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95

LAB I .D. #: 29663 DATE OF ANALYSIS/BY : 02-16-95/JF

STATION # : LF002 SAMPLE MATRIX: Soi l

PCB (EPA Method 8080) :

co

PCB-1016 (Are c lor 1016) 12674-11-2 1 .0 ND

PCB-1221 (Aroclor 1221) 1104-28-2 1.0 ND

PCB-1232 (Aroclor 1232) 11141-16-5 1 .0 ND

PCB-1242 (Aroclor 1242) 53469-21-9 1 .0 ND

PCB-1248 (Aroclor 1248) 12672-29-6 1 .0 ND

PCB-1254 (Aroclor 1254) 11097-69-1 1.0 ND

PCB-1260 (Aroclor 1260) 11096-82-5 1 .0 ND

DL=DETECTION LIMIT, ND=NOT DETECTED
"Detection limits were raised because the sample required dilution .

ACCURA ANALYTICAL LABORATORY, YNC .
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A ccura A nalyficalLaboratorv, Inc.
6017 Financial Drive, Norcross, GA 30071
Phone # (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)
CLIENT CONTACT : Mr. Dave Butler LAB PROJECT 9 : 751 1
DATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95
LAB I .D. 9: 29663 ANALYZED BY: RHJMD
STATION #: LF002 SAMPLE MATRIX: Soil

RCRA METALS

HDRUMOF 0-To. S ._.W 3M R.. . . . . . .. . . . .
e--... . ..... . . . . . . .

Arsenic (As) 7440-38-2 200.7 02-21-95 2.50 <DL

(Ba) 7440-39-3 200 .7 02-21-95 0.50 105

Cadmium (Cd) 7440-43-9 200 .7 02-21-95 0.50 <DL

-Chromiurn (Cr) 7440-47-3 200.7 02-21-95 2.50 21 .7

Lead (Pb) 7439-92-1 200.7 62-21-95 2 .50 51 .4

Mercury (Hg) 7439-97-6 245 .1 02-17-95 1 .00 <DL

Selenium (Se) 7782-49-2 200.7 02-21-95 2.50 <DL*

Silver (Ag) 7440-22-4 200.7 02-21-95 2 .50 <DL

DL = DETECTION LIMIT
*An unknown interferent was present in the sample .

ACCURA ANALYTICAL LABORATORY, INC .

4



Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071
Phooe H (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)
CLIENT CONTACT : Mr. Dave Butler LAB PROJECT fl : 751 1
DATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95
DATES OF ANALYSIS : 02-11-95 & 02-13-95 CHEMIST INITIALS : RR
LAB I .D . WSTATION 0 : 29663 / LF002 ' SAMPLE MATRIX: Soi l

VOLATILE ORGANIC COMPOUNDS (EPA Method 8260) :

Acetone 67-64-1 100 228
Benzene 71-43-2 5 ND
Bromodichloromethane 75-27-4 5 ND
Bromofom 75-25-2 5 ND
Bromomethane 74-83-9 5 ND
2-Butanone 78-93-3 100 ND
Carbon disulfide 75-15-0 5 ND
Carbon tetrachloridq 56-23-5 5 ND
Chlorobenzene 108-90-7 5 5
Chloroethane 75-00-3 5 ND
2-Chloroethylvinyl ether 110-75-8 10 ND
Chlorofom 67-66-3 5 ND
Chloromethane 74-87-3 5 ND
Dibromochloromethane 124-48-1 5 ND
1,2-Dichlorobenzene 95-50-1 5 ND
1,3-Dichlorobenzene 541-73-1 5 ND
IA-Dichlorobenzene 106-46-7 5 ND
1, 1 -Dichlorocthane 75-34-3 5 ND
1,2-Dichloroethme 107-06-2 5 ND
],I-Dichloroethene 75-35-4 5 ND
trans- 1,2-Dichloroethene 156-60-5 5 N D
Cis- 1,2-Dich loroethenc 156-59-2 5 ND
1,2-Dichloropropme 78-87-5 5 ND
Cis-1,3 A ichloropropene 10061-01-5 5 N D
trans- 1,3 -Dichloropropene 10061-02-6 5 ND
Ethylbenzene 100-41-4 5 ND
2-Hexanone 591-78-6 50 N D
Methylene chloride 75-09-2 10 190
4-Methyl-2-pentmone 108-10-1 50 ND
Styrene 100-42-5 5 ND
1, 1,2,2-Tetrachloroethane 79-34-5 5 ND
Tetrachloroethene 127-18-4 5 ND
Toluene 108-88-3 5 ND
1,1,1-Trichloroethane 71-55-6 5 ND
1,1,2-Trichloroethme 79-00-5 5 ND
Trichloroethene 79-01-6 5 ND
Trichlorofluoromethane 75-69-4 5 ND
Vinyl acetate 108-05-4 too ND
Vinyl chloride 75-01-4 5 ND
Xylenes (Total) 1330-20-7 5 ND

PQL=PRACTICAL QUANTITATION LIMIT, ND=NOT DETECTED

ACCURA ANALYTICAL LABORATORY, INC .
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Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071

6

tie # (404) 449-8800)

CLIENT : Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)

CLIENT CONTA T: Mr. Dave Butler LAB PROJECT#: 751 8

DATE RECEIVED : 02-09-95 REPORT DATE: 02-23-9 5

LAB I .D. #: 29713 DATE OF ANALYSIS/BY : 02-16-95/JF

STATION #: LF003 SAMPLE MATRIX: Soi l

PCB (EPA Method 8080) :

C
PCB- 10 16 (Aroclor 10 16) 12674-11-2 1.0 ND

-PCB-1221 (Aroclor 1221) 1104-28-2 1 .0 ND

PCB-1232 (Aroclor 1232) 11141-16-5 1.0 ND

-PCB-1242 (Aroclor 1242) 53469-21-9 1.0 ND

PCB-1248 (Aroclor 1248) 12672-29-6 1 .0 ND

PCB- 1 254 (Aroclor 1254) 11097-69-1 1.0 ND

L PCB- 1260 (Aroclor 1260) 1 11096-82-5 1 .0 ND
DL=DETECTION LIMIT, ND=NOT DETECTE D
*Detection limits were raised because the sample required dilution .

ACCURA ANALYTICAL LABORATORY, INC .
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Accura Analytical Laboraloq, Inc.
6017 Financial Drive, Norcross, GA 300 71

ne 4 (404) 449-8800)

F CLIENT: Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill )0
E
N

D
T C

ICLIENT CONTACT : Mr. Dave Butler LAB PROJECT#: 7518

_ 9 I~ATE RECEIVEI : 02-09-95 REPORT DATE : 02-23-95L

1

4_
ANALYZED BY : RH/MDCL pp lieL

i

C
TLAB 1,13 . 4: 29713PST

T
o

4
.

SAMPLE MATRIX: Soil-
V

STATION LF006

RCRA METALS

'TRESUL. S

H
Arsenic (As) 7440-38-2 200.7 02-21-95 2.50 <DL

-Bhfium (Ba) 1 7440-39-3 200.7 02-21-95 0.50 91 .3 4

Cadmium (Cd) 7440-43-9 200.7 02-21-95 0.50 <DL

Chromium (Cr) 7440-47-3 200 .7 02-21-95 2 .50 24 .3

Lead (Pb) 7439-92-1 200.7 02-21-95 2.50 50.8

Mercury (Hg) 7439-97-6 245 .1 02-20-95 1 .00 <DL

Selenium (Se) 7782-49-2 200.7 02-21-95 2.50

Silver (Ag) 7440-22-4 200 .7 02-21-95 2 .50 <DL

DL = DETECTION LIMIT
*An unknown interferent was present in the sample .

ACCURA ANALYTICAL LABORATORY, INC .

4



Accura Analytical Laboratory, Inc.
6017 Financial Drive, Norcross, GA 30071
Pbone # (404) 449-8800)

0

CLIENT: Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)
CLIENT CONTACT : Mr. Dave Butler LAB PROJECT#: 751 8
DATE RECEIVED : 02-08-95 REPORT DATE: 02-23-95
DATE OF ANALYSIS: 02-20-95 CHEMIST INITIALS : RR
LAB I .D . H/STATION #: 29713 / LF003 SAMPLE MATRIX: Soi l

VOLATILE ORGANIC COMPOUNDS (EPA Method 82601,
.0

-REFULTSA WW'. . . . .. .. . . . . . .
Acetone 67-64-1 250* 570
Benzene 71-43-2 5 ND
Bromodichloromethane 75-27-4 5 ND
Bromoform 75-25-2 5 ND
Bromomethane 74-83-9 5 ND
2-Butanone 78-93-3 100 ND
Carbon disulfide 75-15-0 5 ND
Carbon tetrachloride 56-23-5 5 ND
Chlorobenzene 108-90-7 5 ND
Chloroethane 75-00-3 5 ND
2-Chloroethylvinyl ether 110-75-8 to ND
Chloroform 67-66-3 5 ND
Chloromethane 74-87-3 5 ND
Dibrornochlorornethane 12448-1 5 ND
1,2-Dichlorobenzene 95-50-1 5 ND
1,3-Dichlorobenzene 541-73-1 5 ND
1,4-Dichlorobenzene 106-46-7 5 ND
LI-Dichloroethane 75-34-3 5 ND
1,2-Dichloroethane 107-06-2 5 ND
1, 1 -Dichloroethenc 75-35-4 5 ND
trans- 1,2-Dichloroethene 156-60-5 5 N D
Cis-1,2-Dichloroethcne 156-59-2 5 ND
1,2-Dichloropropane 78-87-5 5 ND
Cis- 1,3 -dichloropropene 10061-01-5 5 N D
trans- L3 -Dichloropro pene 10061-02-6 5 N D
Ethylbenzene 100-41-4 5 N D
2-Hexanone 591-78-6 50 N D
Methylene chloride 75-09-2 25* 480
4-Methyl-2-pentanone 108-10-1 50 ND
Styrene 100-42-5 5 ND
1, 1,2,2-Tetrachloroe(hane 79-34-5 5 ND
Tetrachloroethene 127-18-4 5 ND
Toluene 108-88-3 5 ND
1,1,1-Trichloroethme 71-55-6 5 ND
1, 1,2-Trichloroethme 79-00-5 5 ND
Trichloroethene 79-01-6 5 ND
Trichlorofluoromethne 75-69-4 5 ND
Vinyl acetate 108-05-4 100 ND
Vinyl chloride 75-01-4 5 ND
Xylenes (Total) 1330-20-7 5 ND

PQL=PR-ACTICALQUANTITATION LIMIT, ND=NOTDETECTED
*PQL's were raised because the sample required dilution .

ACCURA ANALYTICAL LABOKATORY, INC-

6



Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071

46

one # (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT#: 751 1

DATE RECEIVED : 02-08-95 REPORT DATE : 02-22-95

LAB I .D . # : 29664 DATE OF ANALYSIS/BY: 02-15-95/JF

STATION 4 : LF004 SAMPLE MATRIX: Soi l

PCB (EPA Method 8080) :

imam 101*60% ".11"W"SX09M
PCB- 10 16 (Aroclor 10 16) 12674-11-2 1.0 ND

PCB-1221 (Aroclor 1221) 1104-28-2 1 .0 ND

PCB-1232 (Aroclor 1232) 11141-16-5 1.0 ND

PCB- 1 242 (Aroclor 1242) 53469-21-9 1 .0 ND

PCB-1248 (Aroclor 1248) 12672-29-6 1.0 ND

PCB-1254 (Aroclor 1254) 11097-69-1 1 .0 ND

PCB-1260 (Aroclor 1260) 11096-82-5 1.0 ND

DL=DETECTION LIMIT, ND=NOT DETECTED
Detection limits were raised because the sample required dilution .

ACCURA ANALYTICAL LABORATORY, INC .

8



Accura Analytical Laboratory, Inc.
6017 Financial Drive, Norcross, GA 30071

46

one # (404) 449-880 0

CLIENT : Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT# : 7530

DATE RECEIVED : 02-10-95 REPORT DATE: 02-23-95

LAB I .D. #: 29783 ANALYZED BY: RHIMD

STATION# : LF 008 SAMPLE MATRIX: Soil

RCRA METALS:

... ......... AS.W.6 .. . . . . . . .. . . . . . . ... . . .. . .... .... .... ....
5,

Arsenic (As) 7440-38-2 200 .7 02-21-95 2.50 <DL

Rarium (Ba) 7440-39-3 200.7 02-21-95 0.50 128

Cadmium (Cd) 7440-43-9 200.7 02-21-95 0.50 <DL

Chromium (Cr) 7440-47-3 200.7 02-21-95 2.50 37.1

Lead (Pb) 7439-92-1 200.7 02-21-95 2.50 76.9

Mercury (Hg) 7439-97-6 245.1 02-16-95 1 .00 <DL

Selenium (Se) 7782-49-2 200 .7 02-21-95 2 .50 <DL*

Silver (Ag) 7440-22-4 200.7 02-21-95 2 .50 <DL

DL= DETECTION LIMIT

*An unknown interferent was present in the sample .

ACCUF-A ANALYTICAL LABORATORY, INC .

36



Accura Analyf ical Laboratory, Inc.
6017 Financial Drive, Norcross, GA 30071
Phone # (404) 449-8800

0

plied Enginecrin .- & Science CLIENT PROJECT : CSX(Vau .ghn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT# : 753 0
DATE RECEIVED : 02-10-95 REPORT DATE : 02-23-95
DATE OF ANALYS S: 02-17-95 CHEMIST INITIALS : RR
LAB I .D . WSTATION 4 : 29783 / LF 008 SAMPLE MATRIX : Soi l

VOLATILE ORGANIC COMPOUNDS (EPA Method 8260) :
RESULTS,.( Wkg) :~111111 .

Acetone 67-64-1 100 ND
Benzene 71-43-2 5 ND
Bromodichloromethane 75-27-4 5 ND
Bromofom 75-25-2 5 ND
Bromomethane 74-83-9 5 ND
2-Butanone 78-93-3 100 ND
Carbon disulfide 75-15-0 5 ND
Carbon tetrachloride 56-23-5 5 ND
Chlorobenzene 108-90-7 5 ND
Chloroethane 75-00-3 5 ND
2-Chloroethylvinyl ether 110-75-8 10 ND
Chlorofonn 67-66-3 5 ND
Chloromethane 74-87-3 5 ND
Dibromochloromethane 124-48-1 5 ND
1,2-Dichlorobenzene 95-50-1 5 ND
1,3-Dichlorobenzene 541-73-1 5 ND
1,4-Dichlorobenzcne 106-46-7 5 ND
Ij-Dichloroethane 75-34-3 5 ND
1,2-Dichloroethme 107-06-2 5 ND
I,I-Dichloroethene 75-35-4 5 ND
trans- 1,2-Dichloroethene 156-60-5 5 ND
Cis- 1,2-Dichloroethene 156-59-2 5 ND
1,2-Dichloropropme 78-87-5 5 ND
Cis- 1,3-dichloropropene 10061-01-5 5 ND
trans-1,3-Dichloropropene 10061-02-6 5 ND
Ethylbenzene 100-41-4 5 ND
2-Hexanone 591-78-6 50 ND
Methylene chloride 75-09-2 10 14
4-Methyl-2-pentanone 108-10-1 50 ND
Styrene 100-42-5 5 ND
1, 1,2,2-Tetrachloroethane 79-34-5 5 ND
Tetrachloroethene 127-18-4 5 ND
Toluene 108-88-3 5 ND
1, 1, 1 -Trichloroethane 71-55-6 5 ND
1,1,2-Trichloroethane 79-00-5 5 ND
Trichloroethene 79-01-6 5 ND
Trichlorofluoromethane 75-69-4 5 ND
Vinyl acetate 108-05-4 100 ND
Vinyl chloride 75-01-4 5 ND
Xylenes (Total) 1 1330-20-7 5 ND

PQL=PRACTICALQUANTITATION LIMIT, ND=NOTDETECTE D

ACCURA ANALYTICAL LABORATORY, INC .
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Accura Analytical Laboratory, Inc.
6017 Financial Drive, Norcross, GA 30071
Phone # (404) 449-880 0

CLIENT: Applied Enginering & Science CLIENT PROJECT : CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT# : 7536

DATE RECEIVED: 02-10-95 REPORT DATE: 02-22-9 5

LAB I .D. #: 29812 DATE OF ANALYSIS/13Y : 02-16-95/JF

STATION 9: LF 009 SAMPLE MATRIX: Soi l

PCB (EPA Method 8080) :

PCB-1016 (Aroclor 1016) 12674-11-2 0.10 ND

PCB-1221 (Aroclor 1221) 1104-28-2 0.10 ND

PCB-1232 (Aroclor 1232) 11141-16-5 0.10 ND

PCB-1242 (Aroclor 1242) 53469-21-9 0.10 ND

PCB-1248 (Aroclor 1248) 12672-29-6 0.10 ND

PCB-1254 (Aroclor 1254) 11097-69-1 0.10 ND

PCB-1260 (Aroclor 1260) 11096-82-5 0.10 ND

DL=DETECTION LIMIT, ND=NOT DETECTED

ACCURA ANALYTICAL LABORATORY, INC .



Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 300 71

1 one # (404) 449-8800

ICLIENT : Applied Engineering &Science CLIENT PROJECT : CSX (Vaughn Lan i
CLIENT CONTACT : Mr. Dave Butler LAB PROJECT#: 753 0
DATE RECEIVED: 02-10-95 REPORT DATE : 02-23-95
LAB I .D . #: 29783 ANALYZED BY : RHIMD
STATION# : LF 008 SAMPLE MATRIX: Soil

RCRA METALS :

"T' . . . . . . . . . . .H:~,Q-0 W. UND3S,

Arsenic (As) 7440-38-2 200 .7 02-21-95 2.50 <DL

garium (Ba) 7440-39-3 200.7 02-21-95 0 .50 128

Cadmium (Cd) 7440-43-9 200.7 02-21-95 0.50 <DL

Chromium (Cr) 7440-47-3 200.7 02-21-95 2.50 37 .1

Lead (Pb) 7439-92-1 200.7 02-21-95 2.50 76.9

Mercury (Hg) 7439-97-6 245 .1 02-16-95 1 .00 <DL

Selenium (Se) 7792-49-2 200.7 02-21-95 2 .50 <DL*

Silver (Ag) 7440-22-4 200 .7 62-21-95 2.50 <DL

DL= DETECTION LIMI T
*An unknown interferent was present in the sample .

ACCURA ANALYTICAL LABORATORY, INC .

36



Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071
Plione # (404) 449-8800

CLIENT: App ied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)
LIENT CONTACT : Mr. Dave Butler LAB PROJECT 9 : 7530

DATE RECEIVED : 02-10-95 REPORT DATE: 02-23-95
DATE OF ANALYSIS : 02-17-95 CHEMIST INITIALS : RR
LAB I .D. WSTATION H : 29783 LF 008 SAMPLE MATRIX : Soi l

VOLATILE ORGANIC COMPOUNDS (EPA Method 8260) :
. .. ...... . . . AS

Acetone 67-64-1 100 ND
Benzene 71-43-2 5 ND
Bromodichloromethane 75-27-4 5 ND
Bromofom 75-25-2 5 ND
Bromomethane 74-83-9 5 ND
2-Butarione 78-93-3 100 ND
Carbon disulfide 75-15-0 5 ND
Carbon tetrachloride 56-23-5 5 ND
Chlorobenzene 108-90-7 5 ND
Chloroethane 75-00-3 5 ND
2-Chloroethylvinyl ether 110-75-8 10 ND
Chloroform 67-66-3 5 ND
Chloromcthane 74-87-3 5 ND
Dibromochloromethanc 124A8-1 5 ND
1,2-Dichlorobenzene 95-50-1 5 ND
1,3-Dichlorobenzene 541-73-1 5 ND
1,4-Dichlorobenzene 10646-7 5 ND
1, 1 -Dichloroethme 75-34-3 5 ND
1,2-Dichloroethme 107-06-2 5 ND
I,I-Dichloroethene 75-35-4 5 ND
trans- 1,2-Dichloroethene 156-60-5 5 N D
C is- 1,2-Dichloroethenc 156-59-2 5 N D
1,2-Dichloropropane 78-87-5 5 N D
C is- 1,3 -dich loropropene 10061-01-5 5 ND
trans- Q-Dichloropropene 10061-02-6 5 N D
Ethylbcnzene 100-41-4 5 ND
2-Hexanone 591-78-6 50 N D
Mcthylene chloride 75-09-2 10 1 14
4-Methyl-2-pentanone 108-10-1 50 ND
Styrene 100-42-5 5 ND
1, 1,2,2-Tetrachloroethme 79-34-5 5 ND
Tetrachloroethene 127-18-4 5 ND
Toluene 108-88-3 5 ND
1, 1, 1 -Trichloroethane 71-55-6 5 ND
1, 1,2-Trichloroethane 79-00-5 5 ND
Trichloroethene 79-01-6 5 ND
Trichlorofluoromethane 75-69-4 5 ND
Vinyl acetate -'5-4 100 ND
Vinyl chloride L7O5'-O 1-4 5 --'i7-D
Xylenes (Total) 1330-20-7 5 1 N D

PQL=PRACTICALQUANTITATION LIMIT, ND=NOTDETECTF D

ACCUP,A ANALYTICAL LABORATORY, INC.
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Accura A tralylical Laboraloily, Inc.
6017 Financial Drive, Norcross, GA 30071
Phone # (404) 449-880 0

CLIENT: Applied Enginering & Science CLIENT PROJECT: CSX (Vaughn Landfill)COC
CLIENT CONTACT : Mr. Dave Butler LAB PROJECT# : 7536

4

.
II

0

4
.

ATEDATE RECEIVED : 02-10-95 REPORT DATE: 02-22-95LIENT
pp'ie DATE OF ANALYSIS/BY: 02-16-95/JFTIV. L[ELAB

L'
1. TEI 2ST

T
D. 4 :

298 SAMPLE MATRIX: SoilSTATION 9 : LF 009

PCB (EPA Method 8080) :

REM WHAN"Immkow YMNAW
PCB-1016 (Aroclor 1016) 12674-11-2 0.10 ND

PCB-1221 (Aroclor 1221) 1104-28-2 0.10 ND

PCB-1232 (Aroclor 1232) 11141-16-5 0.10 ND

PCB-1242 (Aroclor 1242) 53469-21-9 0.10 ND

PCB-1248 (Aroclor 1248) 12672-29-6 0.10 ND

PCB- 1 254 (Aroclor 1254) 11097-69-1 0.10 ND

PCB-1260 (Aroclor 1260) 11096-82-5 0.10 ND

DL=DETECTION LIMIT, ND=NOT DETECTED

ACCURA ANALYTICAL LABORATORY, INC.



A ccura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071

liv

tie # (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT#: 751 1

DATE RECEIVED: 02-08-95 REPORT DATE : 02-22-95

LAB I .D . # : 29664 ANALYZED BY : RFUMD

STATION # : LF004 SAMPLE MATRJX: Soil

RCRA METALS

wElk
Arsenic (As) 7440-38-2 2.50 02-21-95 2.50 <DL

5 "-Bakniu-m' (Ba) 7440-39-3 0.50 02-21-95 0.50 67 .4

Cadmium (Cd) 7440-43-9 0 .50 02-21-95 0.50 <DL

'Chromium (Cr) 7440-47-3 2.50 02-21-95 2.50 11.9

Lead (Pb) 7439-92-1 2.50 02-21-95 2.50 16.8

Mercury (Hg) 7439-97-6 1 .00 02-17-95 1 .00 <DL

Selenium (Se) 7782-49-2 2.50 02-21-95 2.50 <DL*

Silver (Ag) 7440-22-4 2.50 1 02-21-95 1 2 .50 <DL

DL = DETECTION LIMIT

*An unknown interferent was present in the sample .

ACCUR-A ANALYTICAL LABORATORY, INC .

7



Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071

116o

tie # (404) 449-8800

CLIENT: Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)
CLIENT CONTACT : Mr. Dave Butler LAB PROJECT fl : 751 1
DATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95
DATE OF ANALYSIS: 02-11-95 CHEMIST INITIALS : KR
LAB I .D . U/STATION N : 29664 / LF004 SAMPLE MATRIX: Soi l

VOLATILE ORGANIC COMPOUNDS (EPA Method 8260) :

. . . . . . . . .
N No ... . . a ".0m ~:~ .mvvm'xv , W-m"'~

Acetone 67-64-1 50,000 ND

Benzene 71-43-2 2,500 8,300

Bromodichloromethane 75-27-4 2,500 ND

Bromofom 75-25-2 2,500 ND

Broal0arethme 74-83-9 2,500 ND

2-Butanonc 78-93-3 50,000 ND

Cuban disulfide 75-15-0 2,500 ND

Carbon tetrachloride 56-23-5 2,500 ND

Chlorobenzene 108-90-7 2,500 ND

Chloroethane 75-00-3 2,500 ND

2-Chloroethylvinyl ether 110-75-8 5,000 ND

Chlorofonn 67-66-3 2,500 ND

Chloromethanc 74-87-3 2,500 ND

Dibromochloromethane 12448-1 2,500 ND

1,2-Dichlorobenzcne 95-50-1 2,500 ND
1,3-Dichlorobenzene 541-73-1 2,500 ND

IA-Dichlorobenzene 10646-7 2,500 ND
]j-Dichloroethane 75-34-3 2,500 ND
1,2-Dichloroethme 107-06-2 2,500 ND

I,I-DichloroeLhene 75-354 2,500 ND
tms-1,2-Dichloroethene 156-60-5 2,500 ND

Cis- 1,2-Dichloroethcne 156-59-2 2,500 ND

1,2-Dichloropropme 78-87-5 2,500 ND

Cis- 1,3-dichloropropene 10061-01-5 2,500 ND

tms-1,3-Dichloropropene 10061-02-6 2,500 ND

Ethylbenzene 100414 2,500 17,000

2-Hexanone 591-78-6 25,000 ND
Methylene chloride 75-09-2 5,000 ND
4-Methyl-2-pentanone 108-10-1 25,000 ND

Styrene 100-42-5 2,500 3,800

1,1,2,2-Tetrachloroethane 79-34-5 2,500 ND

Tetrwhloroethene 127-18-4 2,500 ND

Toluene ' 108-88-3 2,500 16,000

LLI-Trichloroethanc 71-55-6 2,500 ND

1,1,2-Trichloroethane 79-00-5 2,500 ND

Trichloroethenc 79-01-6 2,500 ND

Trichlorofluoromethane 75-69-4 2,500 ND

Vinyl acetate 108-05-4 50,000 ND

Vinyl chloride 75-01-4 2,500 ND

Xylenes (Total) 1330-20-7 2,500 28,000

PQL=PP,ACTICALQUANTITATION LIMIT, ND=NOTDETECTE D
PQL's were raised because the smple required dilution .

ACCURA ANALYTICAL LABORATORY, FNC .
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Accura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071

it

ne # (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)0

D

T C
CLIENT CONTACT : Mr. Dave Butler LAB PROJECT# : 7511

ATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95

L' NT pphe

'

Ll NT

C

TLAB 1. FED#: 29664 4 DATE OF ANALYSIS/BY : 02-13-95/JF
ST

TIO 11

.

L
I SAMPLE MATRIX: Soil-

IV

STATION # : LF004P

SEMI-VOLATILE ORGANIC ANALYSIS DATA : TARGET COMPOUND LIST (EPA Method 8270) :

S:M.

Acenaphthene 83-32-9 33,000 1 106,000

Acenaphthyliene 208-96-8 330,000 570,000

Andiracene 120-12-7 33,000 219,000

Benzidine 92-87-5 166,000 ND

Benzo(a)anthracene 1 56-55-3 33,000 55,000

Benzo(a)pyrene 50-32-8 33,000 ND -

Benzo(b)fluoranthene 205-99-2 33,000 --WD

Benzo(g,h,i)pcrylene 191-24-2 33,000 ND

Benzo(k)fluoranthene 1 207-08-9 33,000 84,000

Benzoic acid 65-85-0 16,000 ND

Benzyl alcohol 100-51-6 33,000 ND

bis(2-Chloroethoxy)methane 111-91-1 33,000 ND

bis(2-Chloroethyl)ether 111-44-4 33,000 ND

bis(2-Chloroisopropyl)ether 108-60-1 33,000 ITD-

bis(2-Ethylhexyl)phthalate 117-81-7 33,000 ND

4-Bromophenyl phenyl ether 101-55-3 33,000 ND
Butyl benzyl phthalate 85-68-7 33,000 ND

4-Chloroaniline 106-47-8 33,000 ND

4-Chloro-3-methylphenol 59-50-7 .33,000 9D

2-Chloronaphthalene 91-58-7 33,000 ND

2-Chlorophenol 95-57-8 33,000 ND
4-Chlorophenyl phenyl ether 7005-72-3 33,000 ND
Chrysene 218-01-9 33,000 --WD

Dibenz(a,h)anthracen-e 53-70-3 33,000 ND

Dibenzofuran 132-64-9 33,000 74,000

Di-n-butylphthalate 84-74-2 33,000 ND
1,2-Dichlorobenzene 95-50-1 33,000 ND
1,3-Dichlorobenzene 541-73-1 33,000
1,4-Dichlorobenzene 106-46-7 33,000 ND
3,3'-Dichlorobenzidine 91-94 1 66,000 ND
2,4-Dichlorophenoi 120-83-2 33,000 ND

Diethylphthalate 33,000 --jTD-

2,4-Dimethylphenol 33,000 ND
Dimethylphthalate 131-11-3 33,000

DL=DETECTION LIMIT, ND=NOT DETECTE D
Detection limits were raised due to matrix interferences and the sample required dilution .

ACCURA ANALYTICAL LABORATORY, INC .
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Accura Analytical Laboratory, Inc.
6017 Financial Drive, Norcross, GA 300 71

it

tie # (404) 449-8800

CLIENT: Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Land i
CLIENT CONTACT : Mr.Dave Butter LAB PROJECT 9 : 751 1
DATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95
LAB I .D . 4 : 29664 DATE OF ANALYSISIBY : 02-13-95/JF

STATION # : LF004 SAMPLE MATRIX : Soil

SEMI-VOLATILE ORGANIC ANALYSIS DATA : TARGET COMPOUND LIST (EPA Method 8270) :
Wo , '.., - : . , WOW-R .'...... . . . . . . . ULTS

4,6-Dinitro-2-meLhylphenol 534-52-1 160,000 ND
2,4-Dinitrophenol 51-28-5 160,000 ND
2,4-Dinitrotoluene 121-14-2 33,000 ND
2,6-Dinitrotoluene 606-20-2 33,000 ND

Di-n-octylphthalate 117-84-0 33,000 ND
Fluoranthene 206-44-0 330,000 197,000
Fluorene 86-73-7 33,000 ND
Hexachlorobenzene 118-74-1 33,000 ND
Hexachlorobutadiene 87-68-3 33,000 ND
Hexachlorocyclopentadiene 77-47-4 33,000 ND
Hexachloroethane 67-72-1 33,000 ND
Indeno(1,2,3-cd)pyrene 193-39-5 33,000 ND
Isophorone 78-59-1 33,000 ND
2-Methylnaphthalene 91-57-6 330,000 1,400,000
2-Methylphenol 95-48-7 33,000 ND
4-Methylphenol 106-44-5 33,000 ND
Naphthalene 91-20-3 33,000 44,000
2-Nitroaniline 88-74-4 160,000 ND
3-Nitroaniline 99-09-2 160,000 ND
4-Nitroaniline 100-01-6 160,000 ND
Nitrobenzene 98-95-3 33,000 ND
2-Nitrophenol 88-75-5 33,000 ND
4-Nitrophenol 100-02-7 160,000 ND
N-nitrosodiphenylamine 86-30-6 33,000 ND
N-nitroso-cli-n-propylamine 621-64-7 33,000 ND
Pentachlorophenol 87-86-5 160,000 ND
Phenanthrene 85-01-8 330,000 1,000,000
Phenol 108-95-2 33,000 ND
Pyrene 129-00-0 33,000 279,000
1,2,4-Trichlorobenzene 120-82-1 33,000 ND
2,4,5-Trichlorophenol 95-95-4 160,000 ND
2,4,6-Trichlorophenol 88-06-2 33,00 0

DL=DETECTION LIMIT, ND=NOT DETECTE D
*Detection limits were raised due to matrix interferences and the sample required dilution-

ACCURA ANALYTICAL LABORATORY, INC .



Aceura Analytical Laboratory, lite .
6017 Financial Drive, Norcross, GA 30071

46

one # (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT# : 751 1

DATE RECEIVED: 02-08-95 REPORT DATE: 02-22-9 5

LAB I .D . 9: 29665 DATE OF ANALYSIS/BY : 02-15-95/JF

STATION #: LF005 SAMPLE MATRIX: Soi l

PCB (EPA Method 8080):

I
M~~~W

PCB-10 16 (Aroclor 10 16) 12674-11-2 1.0 ND

PCB-1221 (Aroclor 1221) 1104-28-2 1 .0 ND

PCB-1232 (Aroclor 1232) 11141-16-5 1.0 ND

PCB-1242 (Aroclor 1242) 53469-21-9 1.0 ND

PCB-1248 (Aroclor 1248) 12672-29-6 1 .0 ND

PCB-1254 (Aroclor 1254) 11097-69-1 1 .0 ND

PCB- 1260 (Aroclor 1260) 11096-82-5 1 .0 ND

DL=DETECTION LIMIT, ND-NOT DETECTED
*Detection limtis were raised because the sample required dilution .

ACCUFLA ANALYTICAL LABOPATORY, INC .
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Aceura Analytical Laboratory, Inc .
6017 Financial Drive, Norcross, GA 30071

ne # (404) 449-8800

CLIENT: Applied Engineering & Science CLIENT PROJECT: CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT# : 751 1

DATE RECEIVED : 02-08-95 REPORT DATE: 02-22-95

LAB I .D. #: 29665 ANALYZED BY: RHfMD

STATION #:, LF005 SAMPLE MATRIX: Soil

RCRA METALS

Arsenic (As) 7440-38-2 200 .7 02-21-95 2.50 <DL

-,,.Ba-Hium" 03a) 7440-39-3 200.7 02-21-95 0 .50 165

Cadmium (Cd) 7440-43-9 200 .7 02-21-95 0.50 <DL

Chromium (Cr) 7440-47-3 200.7 02-21-95 2 .50 20.2

Lead (Pb) 7439-92-1 200.7 02-21-95 2.50 25.0

Mercury (Hg) -T439 9-7-6 ---T45-1 -02-17-95 1 .00 <DL

Selenium (Se) 7782-49-2 200.7 02-21-95 2 .50 <DL*

Silver (Ag) 200.7 02-21-95 2.50 <DL

DL = DETECTION EIMIT
* An unknown interterent was present in the sample .

ACCURA ANALYTICAL LABORATORY, INC
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Aee"ra Analytical Laboratory, Inc.
6017 Financial Drive, Norcross, GA 30071

46

one # (404) 449-8800

CLIENT : Applied Engineering & Science CLIENT PROJECT : CSX (Vaughn Landfill)

CLIENT CONTACT : Mr. Dave Butler LAB PROJECT 9 : 753 0

DATE RECEIVED : 02-10-95 REPORT DATE : 02-23-95

LAB I .D . #: 29782 (Duplicate) ANALYZED BY : RHIMD

STATION# : LF 007 SAMPLE MATRIX : Soil

RCRA METALS :

. . . . . . . . . . . . . . . . . . . .
'c luffimm= . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10

Arsenic (As) 7440-38-2 200.7 02-21-95 2.50 <DL

Bafiuzn1'(Ba) 1 7440-39-3 200.7 02-21-95 0.50 15.6

Cadmium (Cd) 7440-43-9 200 .7 02-21-95 0.50 <DL

Chromium (Cr) 7440-47-3 200.7 02-21-95 2.50 5.32

Lead (Pb) -; P7439-92-1 200.7 02-21-95 2 .50 12.1

Mercury (Hg) 7439-97-6 245.1 02-16-95 1 .00 <DL

Selenium (Se) 7782-49-2 200 .7 02-21-95 2.50 <DL

Silver (Ag) 7440-22-4 200.7 02-21-95 2.50 <DL

DL= DETECTION LIMIT

ACCURA ANALYTICAL LABORATORY, INC .
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