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South Carolina Department of Health and Environmental Control

Bureau of Land and Waste Management

2600 Bull Street

Columbia, South Carolina 29201

Attention: Mr. Lucas Berresford

berresjl@dhec.sc.gov

Reference: Groundwater Monitoring Report – November 2016

CSXF Bramlette Road Site

SCDHEC Site ID Number 00801
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S&ME Project Number 1264-08-105

Dear Mr. Berresford:

S&ME, Inc. is pleased to submit this Groundwater Monitoring Report- November 2016 for the referenced

site. We trust this information is responsive to your needs at this time. Please contact us if you have

questions or need additional information.

Sincerely,

S&ME, Inc.

John Whitehead, P.G.

Senior Geologist

jwhitehead@smeinc.com

cc: Kevin Boland, CSX

Daniel Schmitt, CSX

Matt Adkins, CSX

Andrew Shull, Duke Energy

Chris Gilbert, Duke Energy
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1. Site Name: CSXF Bramlette Road Site

2. Site ID#: SCDHEC Site ID# 00801

3. Site Location: 400 South Bramlette Road, Greenville, South Carolina

4. Contact: Andrew Shull, P.E.

Duke Energy

Mail Code NCRH15

410 South Wilmington Street

Raleigh, North Carolina 27601

Phone: 919.546.2104

Email: andrew.shull@duke-energy.com

5. Site Owner: CSX Transportation

6. Previous Samplings: September 1996; June 1999; November 2000; May and

November 2001 through 2016

7. Current Sampling: November 14, 15, and 16, 2016

8. Sampled By: S&ME, Inc.

301 Zima Park Road

Spartanburg, South Carolina 29301

9. Wells Sampled: MW-1, MW-2, MW-3, MW-5, MW-6A, MW-15, MW-16, MW-18,

MW-19, MW-20, MW-22, MW-23, MW-24, MW-25R.

10. Analytical Laboratory: Duke Energy Analytical Laboratory

(SC DHEC Laboratory ID #99005)

13339 Hagers Ferry Road

Huntersville, North Carolina 28078-7929

McGuire Nuclear Complex - MG03A2

Subcontract to:

Test America

(SC Certification Number 84009)

2960 Foster Creighton Drive

Nashville, Tennessee 37204
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11. Analyses: Groundwater

Volatile Organic Compounds (VOCs) by EPA SW-846 Method 8260B

Alkalinity by SM2320B

Iron (ferrous) by Method SM 3500F+2D

Manganese by EPA SW-846 Method 6010C

Nitrate and Sulfate by EPA SW-846 Method 300.0

12. Tables: Table 1 – Groundwater Sampling Field Data – November 2016

Table 2 – Summary of 8260 Compounds

Table 3 – Monitored Natural Attenuation (MNA) Parameters –

November 2016

13. Figures: Figure 1 – Groundwater Flow Map – November 2016

Figure 2 – Benzene Concentration Map – November 2016

Figure 3 – Naphthalene Concentration Map – November 2016

Figure 4 – Cross-Section Locations

Figure 5 – Selected Cross-Section A – A’

Figure 6 – Selected Cross-Section B – B’

Figure 7 – Selected Cross-Section C – C’

Figure 8 – Selected Cross-Section D – D’

Figure 9 – Selected Cross-Section E – E’

Chart 1 – Temporal Groundwater Elevations

Chart 2 – Temporal Benzene Concentrations in Shallow Wells

Chart 3 – Temporal Naphthalene Concentrations in Shallow Wells

14. Appendices: Appendix III – Groundwater Level Measurements

Sample Collection Summary Sheets

Appendix IV – Analytical Laboratory Report(s)
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15. Discussion:

• Remedial excavation activities at the former Bramlette Road MGP Site concluded

in December 2002.

• Two wells remain on the former MGP property parcel: MW-15 and MW-16.

Fourteen wells are located on the CSX/Vaughn Landfill property parcel: MW-1,

MW-2, MW-3, MW-3D, MW-5, MW-6A, MW-18, MW-19, MW-20, MW-21, MW-

22, MW-23, MW-24, and MW-25R.

• The monitoring wells were sampled on November 14, 15 and 16, 2016 by using a

combination of low flow pumps, disposable bailers, and dedicated bailers. The

samples were transported to the analytical laboratory via an overnight courier

and received by the laboratory on November 15, 16, and 17, 2016.

• Chart 1 portrays that groundwater elevations at the CSX/Vaughn Landfill and

Bramlette Road MGP Site have historically been generally consistent over time

with seasonal fluctuations. Water levels at each well dropped since the last

sampling event conducted in May 2016. Since May 2016, the Upstate of South

Carolina has experienced drought conditions with below normal rainfall amounts.

• Groundwater potentiometric contours (across the shallow and mid-depth

saprolite wells) are provided on Figure 1. During the November 2016 sampling

event, groundwater flow within the saprolite followed previously observed

patterns. That is from the north/northeast toward the south/southwest and the

Reedy River and consistent with historical observations.

• As background, benzene and naphthalene (as indicator parameters) have been

historically detected in shallow wells MW-1, MW-2, MW-3, MW-6A, and MW-21;

and mid-depth saprolite wells MW-3D, MW-19, and MW-20 over the period-of-

record monitoring covered in this report (since May 1999).

• Table 1 summarizes the groundwater field data for the monitoring event; Table 2

summarizes historical VOC detections since 2008. VOCs were not detected in

wells MW-3, MW-5, MW-16, MW-18, MW-22, MW-23, MW-24, and MW-25R.

S&ME did not collect a sample from MW-21 due to the presence of

approximately 0.01-foot of a non-aqueous substance in the well. Additionally,

S&ME did not purge monitoring well MW-6A prior to sample collection.
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• Concentration maps were constructed for benzene (Figure 2) and naphthalene

(Figure 3). Please note that no iso-concentration contour lines were drawn. In

addition and as requested by SCDHEC, cross section maps with benzene and

naphthalene concentrations are included as Figures 5 through 9.

• Temporal benzene and naphthalene concentrations in the above noted shallow

wells are provided in Chart 2 and Chart 3, respectively. Prior to the November

2013 sampling event, naphthalene concentrations were based on Method 8270

results. Beginning with the November 2013 sampling event, the naphthalene

concentrations are from the Method 8260 results.

• Table 3 summarizes the monitored natural attenuation (MNA) parameters and

values during the November 2016 monitoring. Test America did not analyze the

sample from MW-6A for alkalinity.

16. Actions

• The Voluntary Cleanup Contract (VCC) between Duke Energy and the South

Carolina Department of Health and Environmental Control (SC DHEC) has been

finalized.

• An access agreement between CSX and Duke Energy has been finalized.

• Duke Energy will conduct work in accordance with the VCC and as required by

the SCDHEC.
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– Tables

Table 1 – Groundwater Sampling Field Data – November 2016

Table 2 – Summary of 8260 Compounds

Table 3 - Monitored Natural Attenuation (MNA) Parameters – November 2016



Measured Well

Depth

Depth to

Water
Odor Well Volume Purge Method

Evacuated

Volume

Complete

Evacuation
Temperature

Specific

Conductance
pH Turbidity

Dissolved

Oxygen
ORP

(feet) (feet) (subjective) (gallons) (gallons) (yes/no) ( C) (umho/cm) (su) (NTU) (mg/L) (mV)

MW-1 November 15, 2016 16.92 8.80 strong 1.4 Low Flow Pump 2.5 no 19.10 404 6.11 0.65 0.81 -99.1

MW-2 November 16, 2016 18.20 13.97 none 0.7 Low Flow Pump 1.0 no 19.90 511 6.30 8.20 5.36 -69.2

MW-3 November 15, 2016 16.68 11.82 strong 0.9 Low Flow Pump no 17.91 1026 6.32 1.88 0.58 -124.1

MW-3D November 15, 2016 23.42 12.72 strong 1.9 Low Flow Pump 1.5 no 16.77 272 5.98 1.48 0.70 -77.8

MW-5 November 14, 2016 15.92 12.46 moderate 0.6 Low Flow Pump 0.5 no 21.71 138 5.36 3.57 0.49 -33.7

MW-6A November 14, 2016 17.45 12.70 strong 0.8 Disposable Bailer 0.0 no

MW-15 November 16, 2015 57.51 11.50 none 8.1 Disposable Bailer 7.5 yes 17.24 141 7.11 58.4 3.9 49.4

MW-16 November 16, 2016 17.92 11.29 none 1.2 Low Flow Pump 1.0 no 19.04 1017 6.19 5.48 0.97 -66.9

MW-18 November 14, 2016 27.28 15.38 moderate 2.1 Low Flow Pump 1.0 no 18.27 287 5.63 0.75 0.67 -46.1

MW-19 November 15, 2016 21.86 8.88 strong 2.3 Low Flow Pump 2.5 no 19.05 408 6.11 1.62 0.83 -101.4

MW-20 November 15, 2016 28.04 12.98 strong 2.6 Low Flow Pump no 17.19 253 5.95 1.50 0.80 -66.1

MW-21 November 14, 2016 20.58 15.64 strong 0.9 Low Flow Pump 0.0 no

MW-22 November 14, 2016 35.36 12.51 none 4.0 Low Flow Pump 1.0 no 19.49 192 5.42 7.63 1.67 144.8

MW-23 November 14, 2016 45.36 5.66 none 7.6 Dedicated Bailer 7.5 yes 16.84 181 5.96 240 6.54 25.3

MW-24 November 14, 2016 10.30 7.43 none 0.5 Dedicated Bailer yes 19.09 211 5.89 236 3.15 25.2

MW-25R November 16, 2016 15.90 4.07 none 2.1 Low Flow Pump 1.3 no 23.18 170 6.28 77.8 0.60 -53.7

NOTES:

1. Depths measured relative to top of well casing.

2. C = degress Celcius

3. su = standard units

4. umho/cm = micromhos per centimeter

5. NTU = Nephelometric Turbidity Unit

6. mg/L = milligrams per liter

7. mV = milliVolts

Date SampledWell

sample collected from initial bailer

well not sampled

TABLE 1

GROUNDWATER SAMPLING FIELD DATA - NOVEMBER 2016

CSXF BRAMLETTE ROAD SITE

GREENVILLE, SOUTH CAROLINA

S&ME Project 1264-08-105



Well ID Sample Date 1
,2

,4
-T

ri
m

e
th

y
lb

e
n
z
e
n
e

9
5
-6

3
-6

1
,3

,5
-T

ri
m

e
th

y
lb

e
n
z
e
n
e

1
0
8
-6

7
-8

B
e
n
z
e
n
e

7
1
-4

3
-2

C
h
lo

ro
fo

rm

6
7
-6

6
-3

c
is

-1
,2

-D
ic

h
lo

ro
e
th

e
n
e

1
5
6
-5

9
-2

E
th

y
lb

e
n
z
e
n
e

1
0
0
-4

1
-4

Is
o
p
ro

p
y
lb

e
n
z
e
n
e

9
8
-8

2
-8

N
a
p
h
th

a
le

n
e

9
1
-2

0
-3

n
-B

u
ty

lb
e
n
z
e
n
e

1
0
4
-5

1
-8

n
-P

ro
p
y
lb

e
n
z
e
n
e

1
0
3
-6

5
-1

p
-I

s
o
p
ro

p
y
lt
o
lu

e
n
e

9
9
-8

7
-6

S
ty

re
n
e

1
0
0
-4

2
-5

T
o
lu

e
n
e

1
0
8
-8

8
-3

X
y
le

n
e
s
,

T
o
ta

l

1
3
3
0
-2

0
-7

MW-1 05/30/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/12/2014

5/13/2015

11/10/2015

5/25/2016

11/15/2016

MW-2 05/30/2008

11/20/2008

05/15/2009

11/19/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/15/2012

5/15/2013

11/14/2013

5/14/2014

11/12/2014

5/13/2015

11/11/2015

5/25/2016

11/16/2016

MW-3 05/30/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/14/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/15/2016

<1 23.2 2.46 258 <1 <1 <1 <1 <1 14.4

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

28.9 31.8 52.3 <10 <10 27.2 <10 1500 <10 <10 <10 <10 22.0 44.1

1.4 5.93 333 <1

<1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1

29.1 18.2 52.8 <10 <10 24.1 <20 1650 <10 <10 <10 <10 15.5 40.2

9.97 4.35 77.6 <1 <1 34.9 1.27 94.6 <1 <1 <1 <1 6.06 21.7

<1 <1 <1 <1

<1 <1 <1 <5 <1 <1 <1 <1 <1 <2

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

4.74 1.80 1.61 <1 <1 1.38 <1 14.5 <1 <1 <1 <1 <1 <2

40.6 24.9 27.7 <20 <20 33 <20 1690 <20 <20 <20 <20 <20 <40

<1 <1 2.11 <1 <1 <1 <1 6.29 <1 <1 <1 <1 <1 <2

1.34 43.2

<1 32.9

<1 <1<1 <1 <1 <1 <1 <1 <2

<1 <1 <1 <1 <1 <3

ns ns

<1 <1 1.76 <1 7.23 24.5

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

<1 2.83 1 <1

Summary of 8260 Compounds

CSXF Bramlette Road Site

Greenville, South Carolina

S&ME Project Number 1264-08-105

ns ns ns ns ns ns

<1 2.23 3.58 <1 34.9 67.7

ns ns

56.4 21.9 44.6 <1 <1 42.6 7.42 1650

ns ns ns ns ns ns

2.9 2.72 3.33 <1 27.3 78.3

ns ns

52.4 22.2 45 <1 <1 49.5 8.9 1980

ns ns ns ns ns nsns ns ns ns ns ns

<1 2.3 3.36 <1 10.5 63.8

ns ns

53.8 22 20.6 <1 <1 39.8 8.87 2310

ns ns ns ns ns nsns ns ns ns ns ns

<1 2.08 3.14 <1 14.6 67.4

ns ns

53.4 22.3 41.8 <1 <1 40.4 8.47 2500

ns ns ns ns ns nsns ns ns ns ns ns

<1 2.47 3.34 <1 24.1 77.7

ns ns

53.8 22.1 43.1 <1 <1 48.5 9.04 14.8

ns ns ns ns ns nsns ns ns ns ns ns

3.23 2.01 3.27 <1 11.4 60.6

ns ns

52.8 21.9 15.3 <1 <1 35.3 7.03 1810

ns ns ns ns ns nsns ns ns ns ns ns

37 7.54 539 <1 <1 131 7.43 4810

5.54 1290 143 1.63 1.1 <117.9 3.74 456 <1 <1 143

<1 <1 <1 <1 <1 <3

<1 3.13

<1 <1 9.43 <1 <1 <1 <1 14.1

<1 123 <1 <1 <1 <12.57 <1 45.3 <1 <1 8.75

<1 2.44 <1 <1 <1 31.4

<1 <3

22.4 5.86 445 <1 <1 97.1 7.7 1270

<1 77.5 <1 <1 <1 <11.29 <1 26.3 <1 <1 4.71

<1 2.65 <1 <1 <1 42.8

<1 5.71

32.4 6.93 570 <1 <1 103 8.27 2050

1.05 374 <1 <1 <1 <16.33 1.24 84.9 <1 <1 12.4

<1 2 <1 <1 <1 32.9

<5 <15

20.9 3.76 3.1 <1 <1 41.5 6.28 8.51

<5 681 <5 <5 <5 <511.6 <5 207 <5 <5 18.2

<1 22

<1 <3

8.43 3.39 305 <1 <1 32.5 4.33 1290

<1 <5 <1 <1 <1 <1<1 <1 <1 <1 <1 <1

2.28 <1 <1 <1 <1 <1 <1 137

ns ns ns ns ns nsns ns ns ns ns ns

ns ns

14.7 4.59 48.4 <1 <1 28.9 2.08 1560

ns ns ns ns ns nsns ns ns ns ns ns

<1 <1 <1 <1 <1 <3

ns ns

4.62 1.51 1.65 <1 <1 2.33 148

ns ns ns ns ns nsns ns ns ns ns ns

<1 <1 <1 <1 <1 <3

ns ns

2.54 <1 <1 <1 <1 1.38 78.1

ns ns ns ns ns nsns ns ns ns ns ns

<1 <1 1.25 <1 <1 22.4

ns ns

19.6 5.92 69.2 <1 <1 45.8 2.25 952

ns ns ns ns ns nsns ns ns ns ns ns

<1 <1 <1 <1 <1 <3

ns ns

4.04 1.4 1.47 <1 <1 1.34 <1 <5

ns ns ns ns ns nsns ns ns ns ns ns

Table 2

<1 <1 <1 <1 <1

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

2.98 8.01 306 <1 <1 28.3 5.14 493 <1 1.57 <1 <1 <1 19.3

<1 1.25 <1 <1

ns ns ns ns ns ns ns ns ns ns ns ns ns ns
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Summary of 8260 Compounds

CSXF Bramlette Road Site

Greenville, South Carolina

S&ME Project Number 1264-08-105

Table 2

MW-3D 05/30/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/15/2016

MW-5 05/30/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/14/2016

MW-6A 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/17/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/14/2016 94.8 76.7 303 <1 <1 19.7 2.90 3810 1.10 <1 2.85 <1 346 354

63.8 127 296 <10 <10 331 <10 4710 <10 <10 10.6 <10 19.6 259

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 1.68 <3

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

93.6 34.4 415 <1 <1 530 14.5 13500 <1 2.31 20.1 <1 28.1 403

7.69 3.93 9.13 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 18.1

3.65 18.95.77 <1 20.1 <1 <1 <1

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

<2<1

5.28 39.8 <1 <1 17.2 1.39 97.3 <1 <1 <1 <1 38.1 60.6

9.31 3.13 2.44 <1 <1

<3

3.72 1.05 3.18 <1 <1 3.8 <1 147 <1

22.3 <1 <1 <1

73.0 25.5 469 <1 <1 475 11.6 6760 <1 2.21 27.8 <1 26.4 336

3.21 3.45 17 <1 60.8 393

ns ns

<1 <1 <1

108 37 740 <1 <1 515 17.5 8040

ns ns ns ns ns nsns ns ns ns ns ns

6.49 3.09 18.1 <1 64.3 334

ns ns

106 35.8 714 <1 <1 472 12.6 8220

ns ns ns ns ns nsns ns ns ns ns ns

<1 3.37 19.4 <1 44.2 367

ns ns

104 35.3 624 <1 <1 504 17.7 9580

ns ns ns ns ns nsns ns ns ns ns ns

<1 3.64 15.4 <1 45.7 na

ns ns

105 35.1 644 <1 <1 564 19.3 7610

ns ns ns ns ns nsns ns ns ns ns ns

<1 2.99 16.7 <1 45.7 382

ns ns

103 33.2 574 <1 <1 523 15.4 12200

ns ns ns ns ns nsns ns ns ns ns ns

<1 2.23 16.3 <1 37.6 342

ns ns

83.8 27.6 524 <1 <1 465 14.2 6440

ns ns ns ns ns nsns ns ns ns ns ns

ns ns ns

<1 <1 <1 <1 <1 <1 <1

ns ns ns ns ns nsns ns ns ns ns

ns ns ns ns ns

<1 <1 <1 <1 <1

<3

ns ns ns ns ns ns ns ns ns

<5 <1 <1 <1 <1 <1

ns

<1 <1 <1 <1 <1 <1 <1 <5 <1

ns ns ns ns ns ns

<1 <1 <3

ns ns ns ns ns ns ns

<1 <1 <5 <1 <1 <1

ns ns ns

<1 <1 <1 <1 <1 <1 <1

ns ns ns ns ns ns

<1 <1 <1 <1 <3

ns ns ns ns ns

ns

ns ns

<1 <1 <1 <1 <1

<3

ns ns ns ns ns ns ns ns ns

52.2 <1 <1 <1 <1 <1

ns ns

<1 <1 <1 <1 <1 <1 <5 <1

ns ns ns ns ns ns

ns

ns ns ns ns ns ns ns

<1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1

ns

<1 <1 <1 3.99 9.72

2.04 <1 3.28 <1 <1

<1 <1

1.31 7.42 23.2

<1 <1 <1 <1 <1 <1 <1

7.97 <1 607 <1 <1 <1

9.2

4.57 1.53 13.9 <1 <1 6.23 <1 245 <1

94.1 <1 <1 <1 <1 3.43

<1 2.1 6.38

3.36 <1 8.22 <1 <1 4.74 <1

2.09 <1 50.4 <1 <1 <1

<1 8.86 13.7

<1 <1 1.78 <1 <1 1.16 <1

6.62 <1 183 <1 <1 <1

<1 <1 <1 13.8 18.1

3.66 <1 11.7 <1 <1

1.84 <1 7.74 <1 <1

<3

1.54 <1 3.65 <1 <1 2.73 <1 57.6 <1

39.4 <1 <1 <1 <1 1.7

1.11 20.7 <1 <1 8.03 <1

3.31 <1 103 <1 <1 <1

<1 <1 <1 2.14 4.99

<1 7.67

16.2

4.9 1.67 12.2 <1 <1 5.78 <1 96.8 <1

180 <1 <1 <1 <1 5.1

19.4<1 <1

<1 8.22 <1 94.8 <1 <1

17.1

26.5 20.44.2<1<1 <1

ns

ns ns ns ns ns

ns ns ns ns ns ns ns ns ns

<1 <1 <1 <1 <2

<1 <1 <3<1 <1 <5 <1 <1 <1

ns

ns

<1

ns ns ns ns ns ns

7.7 2.7 <1 <1 <1

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns ns ns ns

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

11.9 8.09 12.7 <1 <1 7.78 <1 <5 <1 <1 <1 <1 15.4 35.5

<1 4.43 8.6

5.64



Well ID Sample Date 1
,2

,4
-T

ri
m

e
th

y
lb

e
n
z
e
n
e

9
5
-6

3
-6

1
,3

,5
-T

ri
m

e
th

y
lb

e
n
z
e
n
e

1
0
8
-6

7
-8

B
e
n
z
e
n
e

7
1
-4

3
-2

C
h
lo

ro
fo

rm

6
7
-6

6
-3

c
is

-1
,2

-D
ic

h
lo

ro
e
th

e
n
e

1
5
6
-5

9
-2

E
th

y
lb

e
n
z
e
n
e

1
0
0
-4

1
-4

Is
o
p
ro

p
y
lb

e
n
z
e
n
e

9
8
-8

2
-8

N
a
p
h
th

a
le

n
e

9
1
-2

0
-3

n
-B

u
ty

lb
e
n
z
e
n
e

1
0
4
-5

1
-8

n
-P

ro
p
y
lb

e
n
z
e
n
e

1
0
3
-6

5
-1

p
-I

s
o
p
ro

p
y
lt
o
lu

e
n
e

9
9
-8

7
-6

S
ty

re
n
e

1
0
0
-4

2
-5

T
o
lu

e
n
e

1
0
8
-8

8
-3

X
y
le

n
e
s
,

T
o
ta

l

1
3
3
0
-2

0
-7

Summary of 8260 Compounds

CSXF Bramlette Road Site

Greenville, South Carolina

S&ME Project Number 1264-08-105

Table 2

MW-15 05/29/2008

11/19/2008

05/15/2009

11/19/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/12/2013

5/14/2014

11/12/2014

5/13/2015

11/11/2015

5/25/2016

11/16/2016

MW-16 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/12/2014

5/13/2015

11/11/2015

5/25/2016

11/16/2016

MW-18 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/12/2014

5/13/2015

11/11/2015

5/25/2016

11/14/2016

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 1.77 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 1.45 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1

<1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<3

<1 <1

<1

<1 <3

<1 <1

<1

ns ns ns ns ns ns ns

<1 <1

<1 <1 <1 <1

<1 <1 <1 <1

<1 <1

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1

<1

<1 <1 <1

<1

ns ns ns ns ns ns

<1

<5 <1

<1

<1

<1

<1 <1 <1

ns ns ns

<1 <5 <1

<5 <1 <1 <1 <1<1

<1 <5 <1

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns ns

<1

ns ns

2.14 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

ns ns ns

<5

ns ns ns ns

ns

ns

<3

ns

<3

ns

<1 <1 <1<1 <1 <1 <1 <1 <2

ns ns ns

<3

<3

ns ns

ns ns

<1 <1

ns ns ns ns

<1 <1

ns ns ns ns ns

ns ns ns ns ns

<1 <1 <1 <1 1.94

<1 <1<1 <1 <1 2.56<1

ns ns ns ns ns ns ns

<5 <1 <1 <1<1 <1

ns ns ns ns ns

<1 <1 <1 <1 2.17 <1 <1 <5 <1

ns ns ns ns ns ns ns

ns ns ns

<1 <1 <1 <1 1.6

<3

ns ns ns ns ns ns ns ns ns

<5 <1 <1 <1 <1 <1<1 <1 <1 <1 2.78 <1 <1

ns ns ns

ns

<1 <1 <1 <1 1.98 <1 <1 <5 <1

ns ns ns ns ns ns

<2

<3

<1 <1 <1 <1

<1 <1<1 <1

ns

ns ns ns ns ns ns ns

ns ns nsns ns ns ns ns

<1

ns ns

<1 <1 <1 <1 <1 <1 <1

ns ns ns ns ns nsns

<1 <3

ns ns ns ns ns ns ns

<1 <1 <5 <1 <1 <1

ns ns ns ns ns

<1 <1 <1 <1 <1

ns ns ns ns ns ns

<1 <3

ns ns ns ns ns

ns

<1 <1 <1 <1 <1 <1 <1 <5 <1

ns ns ns ns ns ns

<3

ns ns ns ns ns ns ns ns ns

<5 <1 <1 <1 <1 <1

ns ns ns

<1 <1 <1 <1 <1 <1 <1

ns ns ns ns ns ns

ns ns ns ns

<1 <1 <5 <1 <1 <1

ns ns ns ns ns

<1 <1 <1 <1 <1

nsns ns ns ns ns ns

ns ns

<1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <2

<1 <1 <1

<3

ns ns ns

<1 <1 <1 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1

<1

<3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 <1 <1

<1 <3

<1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1 <1 <1

<1

ns ns

ns ns ns ns nsns ns ns

ns ns

<1 <1 <1 <1

<1 <1 <5

ns

<1 <1

ns

ns nsns ns

<1

ns

<1 <1 <1 <1

<5

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns ns ns ns

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3
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Summary of 8260 Compounds

CSXF Bramlette Road Site

Greenville, South Carolina

S&ME Project Number 1264-08-105

Table 2

MW-19 05/29/2008

11/19/2008

05/15/2009

11/19/2009

05/12/2010

11/18/2010

5/18/2011

11/19/2011

5/18/2012

11/15/2012

5/15/2013

11/13/2013

5/14/2014

11/12/2014

5/13/2015

11/10/2015

5/25/2016

11/15/2016

MW-20 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/14/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/15/2016

MW-21 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/17/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/14/2016

42.5 <10 <10 54.0 <10 4970 <10 <10 <10 <10 34.5 76.6

54.5 400

<1 <2

17.3 3.72 <1 93.9

4.23

14.5

34.8

<1 1.93 3.88

63.8 140 414 <10 <10 275 <10 5040 <10 <10 <10 <10 41.7 268

687 <1 <1 359 10.7 12800 4.23 1.08 2.86 <1

ns ns ns

73.6 42.9 107 <20 <20 110 <20 3850 <20 <20 <20 <20 84.9 178

86.9 31.0 750 <1

38.2 66.6

11.1 6130 <1 2.34<1 383

115 39.5 839 <1 <1 473

<1 <1 1.51 <1 <1 <1

ns ns ns ns ns ns ns ns

<20

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns

<1

<1

<1 <1

<1 <1 2.41 <1 <1 <1

92 33.7

ns ns ns

134 48.6 143 <1 <1 164 19.6

<1 68.1 404

9.75 3.37 82.7 <1 <1 13.8 1.29 <5 <1 <1 <1 <1 8.36 25.7

13 4.75

ns

4.7 <1 <1 <1 <1 <1 <1 <1 <2

ns nsns ns ns ns ns

ns ns ns ns ns

112 43.4 138 <1 <1

256

ns ns ns ns ns ns ns ns ns

7040 4.19 5.11 <1 <1 180

ns

121 43 107 <1 <1 168 19 5410 <1

ns ns ns ns ns ns

<1 176 239

ns ns ns ns ns ns ns

153 19 5000 3.55 5.26 4.2

ns ns ns

121 44 111 <1 <1 170 19.9

ns ns ns ns ns ns

4.57 4.97 <1 166 243

ns ns ns ns ns

ns ns ns ns ns

115 41.7 119 <1 <1

ns

255

ns ns ns ns ns ns ns ns ns

6150 <1 4.89 4.02 <1 165

ns ns ns ns ns

4.62 <1 128

<1 147 246

ns ns ns ns ns ns ns

170 19.1 7.13 3.54 4.86 5.3

122 44.4 84 <1 <1 157 16.2 5150 4.15

88.6 40.1 62.2 <20 <20 63.9 <20 3900 <20

nsns ns ns

ns ns nsns ns ns ns ns ns

ns ns ns ns

<20 <20

ns ns ns ns

165

ns

225

ns ns ns ns ns

ns ns ns ns ns

109 35.8 838 <1 <1

395

ns ns ns ns ns ns ns ns ns

9120 4.47 4.01

ns

ns ns ns ns ns

ns

108 36.2 736 <1 <1 450 16.7 9580 <1

ns ns ns ns ns ns

ns

ns ns ns ns ns ns ns

98 30.3 748 <1 <1

368

ns ns ns ns ns ns ns ns ns

6410 3.18 3.03 2.53 <1 75.188.4 29.2 616 <1 <1 344 15.3

369488 13.8 12700

ns ns ns ns ns ns ns

ns ns ns ns ns ns ns

2.41 4.26 <128.4 713 <1 <1 405 13.2 7280 <1

ns ns ns ns

392 <1 <1 <1 <1 7.39

<1 15.9

5.39 1.98 10.1 <1 <1 6.45 <1

15.6 1.82 863 <1 <1 <144.8 <1 <1

2.87 <1 27.9 <1 <1 <1

<1 <1 <1 <3

2.17 <1 10.7 <1 <1

1.49 <1 2.53 <1 <1 1.08 <1 63.7 <1

<1 <1 10.7 21.8

4.9 <1 10.9 <1 <1

3.13

6.97 2.11 33 <1 <1 10.5 <1 326 <1

16.2 <1 <1 <1 <1 1.651.53 <1 8.47 <1 <1 2.18 <1

<3

<1 <1 1.99 <1 <1 <1 <1 <1 <1

62.3 <1 <1 <1 <1 <1

<1 1 7.8

<1 <1 <1 <1 <1 <1 <1

5.21 <1 62.4 <1 <1 <1

<1

5.31 <1 205 <1 <1 <1

<1 <1 <1 <3

6.27 2.49 39.8 <1 <1

1.47 19.4 <1 <1 3.3 <1 59 <1

9.89 <1 <1 <1 <1 <1

<1 1.92 17.3

<1 <1 2.97 9.07

<1

<1 <5 <1 <1 <1 <1

well not sampled

ns ns ns ns ns

ns ns nsns ns ns ns ns

ns ns

3.75 4.95 <1 76.9 361

<1 82.3 352450 12.5 6830 7.94 3.24 3.02

53.3

ns ns ns

71.4 369

<1

ns

70.7

ns ns ns

<1 3.04 5.29

nsns ns ns

<1

85.4

<1

2.89 1.09 25.7 <1 <1 5.07 <1 6.08 <1 <1 <1 <1 <1 7.92

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

ns

ns ns

4.69

ns ns ns ns ns ns ns ns ns ns ns ns ns ns

2.56 1.73 21.8 <1 <1 5.07 <1 54.7 <1 <1 <1 <1 2.00 9.31

<1

<1

<3

3.28
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Summary of 8260 Compounds

CSXF Bramlette Road Site

Greenville, South Carolina

S&ME Project Number 1264-08-105

Table 2

MW-22 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/14/2016

MW-23 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/13/2012

5/16/2013

11/13/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/14/2016

MW-24 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/11/2014

5/13/2015

11/10/2015

5/25/2016

11/14/2016

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <5 <1 <1 <1 <1

ns ns ns ns ns ns

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1 <1 <1 <2

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1 1.18 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <3<1 <1 <1 <1 <1 <1 <1 <5 <1

<1 <1 <1

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1

ns ns ns

<1 <1 <1 <1 <1

ns ns

<1

ns

<1 <1 <2

<1 <1 <1 <2

ns ns ns

<1 <1 <1 <1 <1 <1 <1

ns ns ns ns ns nsns ns ns ns ns

ns ns ns ns

1.22 <1 <1 <1 <1

<3

ns ns ns ns ns ns ns ns ns

<5 <1 <1 <1 <1 <1

<1

ns

<1 <1 <1 <1 <1 <1 <1 <5 <1

ns ns ns ns ns ns

<1 <3

ns ns ns ns ns ns ns

<1 <1 <5 2.89 <1 <1

<1

ns ns

<1 <1 <1 <1 <1 <1 <1

ns ns ns ns ns nsns ns

<1

ns ns ns ns ns ns ns ns

ns ns ns ns ns ns ns

<1

<3<5 <1

<1 <1 <1 <1 <2

<1 <1 <1 <1

<1 <1 <1 <2

<1 <1

<1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 1 <1

<1 <1 <1 <3

<1 <1 <1 1.58 <1

<3

<1 <1 <1 1.05 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1

<5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <3

<1 <1 <1 1.65 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <2

<1 <1 <1 <1 <1

<1 1.1 <1 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <3

<1 <1 <1 1.35 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <2

<1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

ns

<3

ns

<3<5 <1 <1 <1 <1

ns ns ns

ns

<1 <1 <3

<1

ns ns ns ns nsns ns ns ns ns ns ns ns ns

<1
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Summary of 8260 Compounds

CSXF Bramlette Road Site

Greenville, South Carolina

S&ME Project Number 1264-08-105

Table 2

MW-25R 05/29/2008

11/19/2008

05/15/2009

11/18/2009

05/12/2010

11/18/2010

5/18/2011

11/17/2011

5/18/2012

11/14/2012

5/15/2013

11/13/2013

5/14/2014

11/12/2014

5/13/2015

11/11/2015

5/25/2016

11/16/2016

Results are expressed in micrograms per liter (ug/l).

ns - not sampled during this event

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <2

<1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <1 <2

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1<1 <1 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1

<1 <1 <5 <1 <1 <1

<1 <1 <1 <1 <3

<1 <1 <1 <1 <1

<1 <1 <1 <1

<3

<1 <1 <1 <1 <1 <1 <1 <5 <1

<5 <1 <1 <1 <1 <1

<1 <1 <3

<1

<1 <1 <5 <1

<5 <1 <1 <1 <1 <1<1 <1

<1 <1 <5 <1 <1 <1

<1 <1

<1 <1

<1 <1

<1 <1

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<1 <1 <1 <1 <1

<1 <1 <1 <1 <1

<1 <1

<1

<1 <1 <1 <1 <1 <1 <1 <5 <1 <1 <1 <1 <1 <3

<3

<3

<3

<1



Alkalinity

(mg/L)

MW-1 November 15, 2016 132 27.5 2.81 < 0.100 < 1.0

MW-2 November 16, 2016 214 17.50 1.35 < 0.100 < 1.0

MW-3 November 15, 2016 364 28.0 0.749 < 0.100 1.31

MW-3D November 15, 2016 81.6 11.20 0.147 < 0.100 < 1.0

MW-5 November 14, 2016 56.1 9.63 1.00 < 0.100 2.74

MW-6A November 14, 2016 not analyzed 11.7 0.599 < 0.100 9.59

MW-15 November 16, 2015 27.1 0.538 0.0974 6.48 1.96

MW-16 November 16, 2016 326 28.0 0.340 < 0.100 184

MW-18 November 14, 2016 118 2.41 0.0203 < 0.100 7.74

MW-19 November 15, 2016 133 27.70 2.430 < 0.100 <1.0

MW-20 November 15, 2016 70.3 11.9 0.178 < 0.100 <1.0

MW-21 November 14, 2016

MW-22 November 14, 2016 33.3 < 0.100 0.633 3.38 5.46

MW-23 November 14, 2016 16.1 < 0.100 0.873 3.93 18.2

MW-24 November 14, 2016 44.9 6.47 1.82 0.106 16.1

MW-25R November 16, 2016 46.6 4.86 0.118 0.118 11.2

Notes:

1. Detected concentrations in bold text.

2. mg/L = milligrams per liter

3. The ferrous iron analysis is a field parameter with a hold time of 15 minutes. The analysis is conducted

TABLE 3

MONITORED NATURAL ATTENUATION (MNA) PARAMETERS - NOVEMBER 2016

CSXF BRAMLETTE ROAD SITE

GREENVILLE, SOUTH CAROLINA

S&ME Project 1264-08-105

(mg/L)

well not sampled

Manganese

(mg/L)

at Duke Energy's request.

Well Sample Date
Sulfate

(mg/L)

Iron

(Ferrous)

Nitrate

(as N)

(mg/L)



– Figures

Figure 1 – Groundwater Flow Map – November 2016

Figure 2 – Benzene Concentration Map – November 2016

Figure 3 – Naphthalene Concentration Map – November 2016

Figure -4 – Cross-Section Locations

Figure 5 – Selected Cross-Section A – A’

Figure 6 – Selected Cross-Section B – B’

Figure 7 – Selected Cross-Section C – C’

Figure 8 – Selected Cross-Section D – D’

Figure 9 – Selected Cross-Section E – E’

Chart 1 – Temporal Groundwater Elevations

Chart 2 – Temporal Benzene Concentrations in Shallow Wells

Chart 3 – Temporal Naphthalene Concentrations in Shallow Wells



Swamp Rabbit Trail

W. W
ASHIN

GTO
N S

TR
EET

Former
Bramlette
Road MGP

Site

Legacy
Charter
School

nearby
parcels from

greenville
county

GIS

Reed
y R

ive
r (

flo
wing south)

E
. B

r
a
m
le

tte
 R

o
a
d

CSX
Office

Vaughn
Landfill

Wetlands
&

Water

M
ID

-D
EP

TH
 S

AP
RO

LI
TE

301 Zima Park Road
Spartanburg, South Carolina 29301

Phone 864.574.2360
Fax 864.576.8730

WWW.SMEINC.COM

GROUNDWATER FLOW MAP - November 2016
CSXF BRAMLETTE ROAD SITE

GREENVILLE, SOUTH CAROLINA 1
AS SHOWN

1264-08-105

November 29, 2016

J. Whitehead

1 INCH =        FT.

GRAPHIC SCALE (FEET)

0

NORTH

R. Bonds

t:\projects\2008\env\6408105 bramlette road mgp site\2016\november sampling event\6408105 gw report figures (november 2016).dwg

DEEP SAPROLITE GROUNDWATER MONITORING WELL

SHALLOW GROUNDWATER MONITORING WELL

NOTES
1. DRAWING INFORMATION COMPILED FROM A VARIETY OF DUKE

ENERGY DRAWINGS AND PUBLICLY AVAILABLE RESOURCES.
2. WELLS GAUGED ON NOVEMBER 14, 2016.
3. GROUNDWATER POTENTIOMETRIC CONTOURS DEVELOPED WITH

SURFER SOFTWARE USING GROUNDWATER ELEVATIONS IN
SHALLOW AND MID-DEPTH SAPROLITE WELLS.  POTENTIOMETRIC
SURFACE SHOWN DOES NOT REFLECT EFFECTS OF WETLANDS
OR LANDFILL ON GROUNDWATER RECHARGE OR DISCHARGE; NOR
IS STAGE OF REEDY RIVER CONSIDERED.

MIO-DEPTH SAPROLITE GROUNDWATER MONITORING WELL

DE
EP

 S
AP

RO
LI

TE

MONITORING WELL CLASSIFICATION
(SHALLOW, MID-DEPTH SAPROLITE,
OR DEEP SAPROLITE MONITORED)

GROUNDWATER CONTOUR (DASHED WHERE INFERRED) 160 160
160

80

DE
EP

 S
AP

RO
LI

TE MW-23

LEGEND LEGEND



Swamp Rabbit Trail

W. W
ASHIN

GTO
N S

TR
EET

Former
Bramlette
Road MGP

Site

Legacy
Charter
School

nearby
parcels from

greenville
county

GIS

Reed
y R

ive
r (

flo
wing south)

E
. B

r
a
m
le

tte
 R

o
a
d

CSX
Office

Vaughn
Landfill

Wetlands
&

Water

M
ID

-D
EP

TH
 S

AP
RO

LI
TE

<1

301 Zima Park Road
Spartanburg, South Carolina 29301

Phone 864.574.2360
Fax 864.576.8730

WWW.SMEINC.COM

BENZENE CONCENTRATION MAP - November 2016
CSXF BRAMLETTE ROAD SITE

GREENVILLE, SOUTH CAROLINA 2
AS SHOWN

1264-08-105

November 29, 2016

J. Whitehead

1 INCH =        FT.

GRAPHIC SCALE (FEET)

0

NORTH

R. Bonds

t:\projects\2008\env\6408105 bramlette road mgp site\2016\november sampling event\6408105 gw report figures (november 2016).dwg

DEEP SAPROLITE GROUNDWATER MONITORING WELL

SHALLOW GROUNDWATER MONITORING WELL

NOTES
1. DRAWING INFORMATION COMPILED FROM A VARIETY OF DUKE

ENERGY DRAWINGS AND PUBLICLY AVAILABLE RESOURCES.
2. WELLS SAMPLED NOVEMBER 14, 15,and 16, 2016.
3. CONCENTRATIONS ARE EXPRESSED IN MICROGRAMS PER LITER

(ug/l).

MIO-DEPTH SAPROLITE GROUNDWATER MONITORING WELL

DE
EP

 S
AP

RO
LI

TE

MONITORING WELL CLASSIFICATION
(SHALLOW, MID-DEPTH SAPROLITE,
OR DEEP SAPROLITE MONITORED)

160 160
160

80

DE
EP

 S
AP

RO
LI

TE MW-23

LEGEND LEGEND

NS - NOT SAMPLED DURING THIS EVENT



Swamp Rabbit Trail

W. W
ASHIN

GTO
N S

TR
EET

Former
Bramlette
Road MGP

Site

Legacy
Charter
School

nearby
parcels from

greenville
county

GIS

Reed
y R

ive
r (

flo
wing south)

E
. B

r
a
m
le

tte
 R

o
a
d

CSX
Office

Vaughn
Landfill

Wetlands
&

Water

M
ID

-D
EP

TH
 S

AP
RO

LI
TE

<5

301 Zima Park Road
Spartanburg, South Carolina 29301

Phone 864.574.2360
Fax 864.576.8730

WWW.SMEINC.COM

NAPHTHALENE CONCENTRATION MAP - November 2016
CSXF  BRAMLETTE ROAD SITE

GREENVILLE, SOUTH CAROLINA 3
AS SHOWN

1264-08-105

November 29, 2016

J. Whitehead

1 INCH =        FT.

GRAPHIC SCALE (FEET)

0

NORTH

R. Bonds

t:\projects\2008\env\6408105 bramlette road mgp site\2016\november sampling event\6408105 gw report figures (november 2016).dwg

DEEP SAPROLITE GROUNDWATER MONITORING WELL

SHALLOW GROUNDWATER MONITORING WELL

MID-DEPTH SAPROLITE GROUNDWATER MONITORING WELL

DE
EP

 S
AP

RO
LI

TE

MONITORING WELL CLASSIFICATION
(SHALLOW, MID-DEPTH SAPROLITE,
OR DEEP SAPROLITE MONITORED)

160 160
160

80

DE
EP

 S
AP

RO
LI

TE MW-23

LEGEND LEGEND

NOTES
1. DRAWING INFORMATION COMPILED FROM A VARIETY OF DUKE

ENERGY DRAWINGS AND PUBLICLY AVAILABLE RESOURCES.
2. WELLS SAMPLED NOVEMBER 14, 15, and 16, 2016.
3. CONCENTRATIONS ARE EXPRESSED IN MICROGRAMS PER LITER

(ug/l).

NS - NOT SAMPLED DURING THIS EVENT



e

a'

d

b'
c'

d'

e'

Swamp Rabbit Trail

W. W
ASHIN

GTO
N S

TR
EET

Former
Bramlette
Road MGP

Site

Legacy
Charter
School

nearby
parcels from

greenville
county

GIS

Reed
y R

ive
r (

flo
wing south)

E
. B

r
a
m
le

tte
 R

o
a
d

c

A

b

CSX
Office

Vaughn
Landfill

Wetlands
&

Water

M
ID

-D
EP

TH
 S

AP
RO

LI
TE

301 Zima Park Road
Spartanburg, South Carolina 29301

Phone 864.574.2360
Fax 864.576.8730

WWW.SMEINC.COM

Cross Section Locations
CSXF BRAMLETTE ROAD SITE

GREENVILLE, SOUTH CAROLINA 4
AS SHOWN

1264-08-105

November 29, 2016

J. Whitehead

1 INCH =        FT.

GRAPHIC SCALE (FEET)

0

NORTH

R. Bonds

t:\projects\2008\env\6408105 bramlette road mgp site\2016\november sampling event\6408105 gw report figures (november 2016).dwg

DEEP SAPROLITE GROUNDWATER MONITORING WELL

SHALLOW GROUNDWATER MONITORING WELL

NOTES
1. DRAWING INFORMATION COMPILED FROM A VARIETY OF DUKE

ENERGY DRAWINGS AND PUBLICLY AVAILABLE RESOURCES.

MIO-DEPTH SAPROLITE GROUNDWATER MONITORING WELL

DE
EP

 S
AP

RO
LI

TE

MONITORING WELL CLASSIFICATION
(SHALLOW, MID-DEPTH SAPROLITE,
OR DEEP SAPROLITE MONITORED)

160 160
160

80

DE
EP

 S
AP

RO
LI

TE MW-23

LEGEND LEGEND



FI
GU

RE
 5

 - 
SE

LE
CT

ED
 C

RO
SS

-S
EC

TI
ON

 A
 - 

A'
; C

SX
F 

BR
AM

LE
TT

E 
RO

AD
 S

IT
E;

 S
CA

LE
AS

 S
HO

W
N 

BE
NZ

EN
E 

CO
NC

EN
TR

AT
IO

NS
 (

OR
AN

GE
) 

&
 N

AP
HT

HA
LE

NE
CO

NC
EN

TR
AT

IO
NS

 (
PU

RP
LE

) 
FR

OM
 N

OV
EM

BE
R 

20
16

. G
RO

U
ND

 S
U

RF
AC

E,
 L

AN
DF

IL
L,

RE
ED

Y 
RI

VE
R,

 &
 W

ET
LA

ND
 L

OC
AT

IO
NS

 A
ND

 T
OP

OG
RA

PH
Y 

AR
E 

HI
GH

LY
CO

NC
EP

TU
AL

IZ
ED

.

MW5 MW22 MW24 MW23

0

10
0

20
0

30
0

40
0

50
0

ELEVATION

DISTANCE

930

925

920

915

910

905

900

895

890

885

880

A A'

REEDY RIVER
(STAGE ASSUMED)

WETLAND WETLAND

CS
X 

RA
IL

RO
AD

SW
AM

P 
RA

BB
IT

 T
RA

IL

<1

<1

<1

<1

NS - Not Sampled During This Event

<5

<5

<5

<5

Results Are Expressed in Micrograms per Liter (ug/l)



FI
GU

RE
 6

 - 
SE

LE
CT

ED
 C

RO
SS

-S
EC

TI
ON

 B
 - 

B'
; C

SX
F 

BR
AM

LE
TT

E 
RO

AD
 S

IT
E;

 S
CA

LE
 A

S
SH

OW
N 

BE
NZ

EN
E 

CO
NC

EN
TR

AT
IO

NS
 (

OR
AN

GE
) 

&
 N

AP
HT

HA
LE

NE
 C

ON
CE

NT
RA

TI
ON

S
(P

U
RP

LE
) 

FR
OM

 N
OV

EM
BE

R 
20

16
.  

GR
OU

ND
 S

U
RF

AC
E,

 L
AN

DF
IL

L,
 R

EE
DY

 R
IV

ER
, &

W
ET

LA
ND

 L
OC

AT
IO

NS
 A

ND
 T

OP
OG

RA
PH

Y 
AR

E 
HI

GH
LY

 C
ON

CE
PT

U
AL

IZ
ED

.

MW21MW6AMW18

930

925

920

915

910

905

900

935

b b'
ELEVATION

DISTANCE 0

10
0

20
0

30
0

40
0

50
0

REEDY RIVER
(STAGE ASSUMED)

WETLAND

LANDFILLCS
X 

RA
IL

RO
AD

SW
AM

P 
RA

BB
IT

 T
RA

IL

<1

NS
303

NS - Not Sampled During This Event

<5

NS3810

Results Are Expressed in Micrograms per Liter (ug/l)



FIGURE  7 - SELECTED CROSS-SECTION C - C'; CSXF BRAMLETTE ROAD SITE; SCALE AS SHOWN
BENZENE CONCENTRATIONS (ORANGE) & NAPHTHALENE CONCENTRATIONS (PURPLE) FROM
NOVEMBER 2016. GROUND SURFACE, LANDFILL, REEDY RIVER, & WETLAND LOCATIONS AND

TOPOGRAPHY ARE HIGHLY CONCEPTUALIZED.
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FIGURE 8 - SELECTED CROSS-SECTION D -D'; CSXF BRAMLETTE ROAD SITE; SCALE AS SHOWN
BENZENE CONCENTRATIONS (ORANGE) & NAPHTHALENE CONCENTRATIONS (PURPLE) FROM NOVEMBER

2016. GROUND SURFACE, LANDFILL, REEDY RIVER, & WETLAND LOCATIONS AND TOPOGRAPHY
ARE HIGHLY CONCEPTUALIZED.
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FIGURE 9 - SELECTED CROSS-SECTION E -E'; CSXF BRAMLETTE ROAD SITE; SCALE AS SHOWN
BENZENE CONCENTRATIONS (ORANGE) & NAPHTHALENE CONCENTRATIONS (PURPLE) FROM NOVEMBER 2016.

GROUND SURFACE, LANDFILL, REEDY RIVER, & WETLAND LOCATIONS AND TOPOGRAPHY
ARE HIGHLY CONCEPTUALIZED.
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