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TABLE 1
Summary of Groundwater Screening Results

Morris Oil - UST Permit #08641
Spartanburg, Spartanburg County, South Carolina

Groundwater Screening Sample
Method RBSL (µg/L) GW01 GW01D GW02 GW04 GW05 GW06 GW07 GW08 GW09

Boring Depth (ft bgs) NA NA 24 28 18 26 20 20 20 20 26
Depth-to-Groundwater (ft bgs) NA NA 20 NA 14 23 16 17 18 18 22
Sample Depth (ft bgs) NA NA 20-24 NA 14-18 22-26 16-20 16-20 16-20 16-20 22-26
PID Reading (ppm) NA NA 10.7 NA 0.1 0.4 0.0 1.3 2.8 32.0 0.1
Benzene (µg/L) 8260B 5 NT

Refusal at         
28 feet

0.23J 0.55J <0.13 0.34J NT 4.9J NT
Toluene (µg/L) 8260B 1,000 NT <0.33 0.63J <0.33 <0.33 NT <1.7 NT
Ethylbenzene (µg/L) 8260B 700 NT <0.33 <0.33 <0.33 0.95J NT 15 NT
Xylenes (µg/L) 8260B 10,000 NT <0.33 0.48J <0.33 0.89J NT 9.6 NT
Naphthalene  (µg/L) 8260B 25 NT <0.40 <0.33 <0.40 3.9 NT 190 NT
1,2-DCA (µg/L) 8260B 5 NT <0.15 <0.15 <0.15 <0.15 NT <0.74 NT
MTBE (µg/L) 8260B 40 NT <0.40 <0.40 <0.40 <0.40 NT <2.0 NT

Groundwater Screening Sample
Method RBSL (µg/L) GW11 GW11D GW12 GW12D GW13 GW13D GW14 GW15 GW16

Boring Depth (ft bgs) NA NA 6 8 22 23 19 20 24 24 16
Depth-to-Groundwater (ft bgs) NA NA NA NA 18 NA 16 NA 20-24 20-24 12-16
Sample Depth (ft bgs) NA NA NA NA 18-22 NA 15-19 NA 22 20 15
PID Reading (ppm) NA NA NA NA 0.7 NA 1.3 NA 0.1 0.3 0.5
Benzene (µg/L) 8260B 5

Refusal at         
6 feet

Refusal at         
8 feet

0.28J

Refusal at         
23 feet

0.52J

Refusal at         
20 feet

NT NT 0.23J
Toluene (µg/L) 8260B 1,000 <0.33 0.56J NT NT <0.33
Ethylbenzene (µg/L) 8260B 700 <0.33 <0.33 NT NT <0.33
Xylenes (µg/L) 8260B 10,000 <0.33 0.73J NT NT 0.83J
Naphthalene  (µg/L) 8260B 25 1.9 2 NT NT 2.0
1,2-DCA (µg/L) 8260B 5 <0.15 <0.15 NT NT <0.15
MTBE (µg/L) 8260B 40 <0.40 <0.40 NT NT <0.40

NOTES:
RBSL - Risk Based Screening Level
Shaded values indicate concentrations exceeding RBSLs.
PID - MiniRae Lite Photoionization Detector
ppm - parts per million
ft bgs - feet below ground surface
NA - Not Applicable
NT - Not Tested.  Sample not submitted for laboratory analysis 



GW10
20
16

16-20
0.0

<0.13
<0.33
<0.33
<0.33
<0.40
<0.15
<0.40

GW21
20

16-20
18
0.4

0.37J
0.33J
<0.33
<0.33

1.3
<0.15
<0.40



TABLE 2
Monitoring Well and Groundwater Surface Elevation Data

Morris Oil - UST Permit #08641
Spartanburg, Spartanburg County, South Carolina

Monitoring Well Ground Surface 
Elevation

Top-of-Casing 
Elevation Date

Free-Phase 
Petroleum 

Product (feet)

Groundwater 
Depth Below Top-

of-Casing

Groundwater 
Elevation Well Depth BGS Screened Interval 

Depth
Screened Interval 

Elevation 

08641-MW01 772.66 772.24
04/07/2004 -- 11.41 760.83

27.00 17.00 - 27.00 755.66 - 745.6611/13/2014 -- 16.12 756.12

12/16/2014 -- 16.28 755.96

08641-MW02 766.29 765.91
04/07/2004 -- 16.05 749.86

32.10 22.10 - 32.10 744.19 - 734.1911/13/2014 -- 20.62 745.29

12/16/2014 -- 21.35 744.56

08641-MW03 774.37 774.04

04/07/2004 0.01 14.41 759.64

24.00 14.00 - 24.00 760.37 - 750.3711/13/2014 0.29 19.40 754.84

12/16/2014 0.13 19.63 754.50

08641-MW04 768.66 768.43
04/07/2004 0.02 15.40 753.04

23.00 13.00 - 23.00 755.66 - 745.6611/13/2014 1.02 23.26 745.88

12/16/2014 0.65 23.68 745.21

08641-MW05 764.20 763.99

04/07/2014 -- 15.42 748.57

13.00 13.00 - 23.00 751.20 - 741.2011/13/2014 -- 20.31 743.68

12/16/2014 -- 20.42 743.57

08641-MW06 774.26 774.04
11/13/2014 -- 20.13 753.91

28.63 18.43 - 28.43 755.83 - 745.83
12/16/2014 -- 20.47 753.57

08641-MW07 769.26 768.72
11/13/2014 -- 16.01 752.71

21.95 11.75 - 21.75 757.51 - 747.51
12/16/2014 -- 16.12 752.60

08641-MW08 769.76 769.62
11/13/2014 -- 22.34 747.28

22.71 12.51 - 22.51 757.25 - 747.25
12/16/2014 -- 22.66 746.96

08641-MW09 766.73 766.22
11/13/2014 -- 21.36 744.86

26.01 15.81 - 25.81 750.92 - 740.92
12/16/2014 -- 21.88 744.34

08641-MW10 750.87 750.51
11/13/2014 -- 15.21 735.30

23.60 13.40 - 23.40 737.47 - 727.47
12/16/2014 -- 15.93 734.58

08641-MW11 752.91 752.57
11/13/2014 -- 15.33 737.24

23.84 13.64 - 23.64 739.27 - 729.27
12/16/2015 -- 15.62 736.95

08641-MW12 777.54 777.00
11/11/2014 -- 22.19 754.81

31.58 21.38 - 31.38 756.16 - 746.16
12/16/2016 -- 22.59 754.41

08641-MW13 761.34 764.75
11/13/2014 -- 8.36 756.39

11.19 0.99 - 10.99 760.35 - 750.35
12/16/2017 -- 7.53 757.22

08641-MW14 752.75 752.21
11/13/2014 -- 13.87 738.34

22.95 12.75 - 22.75 740.00 - 730.00
12/16/2018 -- 12.37 739.84

08641-MW15 767.84 767.56
11/13/2014 -- 13.02 754.54

20.27 10.07 - 20.07 757.77 - 747.77
12/16/2019 -- 13.66 753.90

08641-MW16 758.26 761.93
11/13/2014 -- 9.67 752.26

10.88 0.68 - 10.68 757.58 - 747.58
12/16/2020 -- 8.17 753.76

08641-MW17 779.13 778.87
11/13/2014 -- 20.03 758.84

26.71 16.51 - 26.51 762.62 - 752.62
12/16/2021 -- 19.45 759.42

08641-MW18 772.06 771.74
11/13/2014 -- 18.03 753.71

26.93 16.73 - 26.73 755.33 - 745.33
12/16/2022 -- 18.42 753.32

08641-MW19 769.69 769.38
11/13/2014 -- 17.01 752.37

21.62 11.42 - 21.42 758.27 - 748.27
12/16/2023 -- 17.55 751.83

08641-MW20 767.45 767.14
11/13/2014 -- 14.23 752.91

20.29 10.09 - 20.09 757.36 - 747.36
12/16/2024 -- 14.42 752.72

08641-MW21 761.84 761.51
11/13/2014 -- 9.86 751.65

19.62 9.42 - 19.42 752.42 - 742.42
12/16/2025 -- 10.16 751.35

08641-MW22 751.81 751.47
11/13/2014 -- 12.63 738.84

16.95 6.75 - 16.75 745.06 - 735.06
12/16/2026 -- 13.52 737.95

08641-MW23 764.81 764.24
11/13/2014 -- 18.48 745.76

29.57 19.37 - 29.37 745.44 - 735.44
12/16/2014 -- 19.48 744.76

NOTES:
Measurements are in feet
BGS - below ground surface
Elevations are NAVD 88



TABLE 4
Summary of Groundwater Analytical Results

Morris Oil - UST Permit #08641
Spartanburg, Spartanburg County, South Carolina

Free-Phase 
Petroleum 

Product (feet)

Benzene      
(µg/L)

Toluene       
(µg/L)

Ethylbenzene  
(µg/L)

Xylenes       
(µg/L)

MTBE        
(µg/L)

Naphthalene 
(µg/L)

EDB         
(µg/L)

1,2 DCA 
(µg/L)

ETBE        
(µg/L)

ETBA        
(µg/L)

--- RBSL        
5

RBSL        
1,000

RBSL        
700

RBSL        
10,000

RBSL        
40

RBSL          
25

RBSL        
0.05

RBSL        
5

RBSL        
47

RBSL        
NE

08641-MW01
04/07/04 -- 317 14.8 720 626 2.1 373 NT NT NT NT

11/13/14 -- 710 36 800 790 <8.0 350 <0.019 <2.9 <4.0 <20

08641-MW02 04/07/04 -- 658 43.9 198 277 84.3 137 NT NT NT NT
11/13/14 -- <0.13 <0.33 1.5 1.4 <0.40 1.9 <0.020 <0.15 <0.20 <1.0

08641-MW03
04/07/04 0.01 NOT SAMPLED - 0.01 FEET OF FREE-PHASE PETROLEUM PR
11/13/14 0.29 1900 150 1200 2200 <20 330 <0.020 <7.4 <10 <50

11/13/14 dup 1900 150 1200 2300 <20 310 <0.019 <7.4 <10 <50

08641-MW04
04/07/04 0.02 NOT SAMPLED - 0.02 FEET OF FREE-PHASE PETROLEUM PR
11/13/14 1.02 2100 730 2400 7100 <20 1400 <0.019 <7.4 <10 <50

11/13/14 dup 1300 510 1800 5300 <20 590 <0.019 <7.4 <10 <50

08641-MW05 04/07/04 -- 1170 340 1080 1500 39.2 443 NT NT NT NT
11/13/14 NOT SAMPLED - APPROXIMATELY 1 FOOT OF MUD IN BOTTOM O

08641-MW06 11/13/14 -- 5.2 0.48 J 78 60 0.64 J 23 <0.020 <0.15 <0.20 <1.0
08641-MW07 11/13/14 -- 2.5 <0.33 4.0 3.4 <0.40 36 <0.019 <0.15 <0.20 <1.0
08641-MW08 11/13/14 -- 13 44 830 2800 <4.0 540 0.046 <1.5 <2.0 <10
08641-MW09 11/13/14 -- 56 5.7 170 130 <2.0 210 <0.020 <0.74 <1.0 <5.0
08641-MW10 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.020 <0.15 <0.20 <1.0
08641-MW11 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.020 <0.15 <0.20 <1.0
08641-MW12 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.020 <0.15 <0.20 <1.0
08641-MW13 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.020 <0.15 <0.20 <1.0
08641-MW14 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
08641-MW15 11/13/14 -- 1.0 0.36 J 57 47 <0.40 38 <0.020 <0.15 <0.20 <1.0
08641-MW16 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
08641-MW17 11/13/14 -- <0.13 <0.33 <0.33 0.41 J <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
08641-MW18 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
08641-MW19 11/13/14 -- 17 5.9 320 60 <2.0 140 <0.019 <0.74 <1.0 <5.0
08641-MW20 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
08641-MW21 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
08641-MW22 11/13/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
08641-MW23 11/13/14 -- <0.13 <0.33 2.6 2.6 <0.40 <0.40 <0.020 <0.15 <0.20 <1.0

SW01 11/14/14 -- <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 <0.019 <0.15 <0.20 <1.0
Trip Blank 1 11/14/14 NA <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 NT <0.15 <0.20 <1.0
Trip Blank 2 11/14/14 NA <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 NT <0.15 <0.20 <1.0
Trip Blank 3 11/14/14 NA <0.13 <0.33 <0.33 <0.33 <0.40 <0.40 NT <0.15 <0.20 <1.0
Field Blank 1 11/13/14 NA <0 13 <0 33 <0 33 <0 33 <0 40 <0 40 <0 020 <0 15 <0 20 <1 0



TABLE 5
Groundwater Velocity

Morris Oil - UST Permit #08641
Spartanburg, Spartanburg County, South Carolina

Hydraulic Hydraulic Hydraulic Hydraulic Effective Groundwater Groundwater Groundwater
VELOCITY Date Conductivity (K) Conductivity (K) Conductivity (K) Gradient (i) Porosity (n) Velocity (V) Velocity (V) Velocity (V)

CALCULATION (centimeters/second) (feet/day) (feet/year) (unitless) (unitless) (feet/day) (feet/year) (meters/second)
08641-MW03 04/12/2004 2.15E-04 0.61 2.22E+02 0.072 0.33 1.33E-01 48.54 4.69E-07
08641-MW04 04/12/2004 5.29E-04 1.50 5.47E+02 0.072 0.33 3.27E-01 119.42 1.15E-06
08641-MW05 04/12/2004 3.54E-04 1.00 3.66E+02 0.072 0.33 2.19E-01 79.92 7.72E-07
08641-MW06 12/13/2014 5.75E-06 0.02 5.95E+00 0.072 0.33 3.56E-03 1.30 1.25E-08
08641-MW07 12/13/2014 1.79E-06 0.01 1.85E+00 0.072 0.33 1.11E-03 0.40 3.91E-09

Mathematical Mean --- 2.21E-04 0.63 2.29E+02 0.072 0.33 1.37E-01 49.92 4.82E-07

Notes:
Hydraulic conductivity values for groundwater monitoring wells 08641-MW03, 08641-MW04, and 08641-MW05 were obtained from slug tests performed by Spero Corporation during the Tier I Assessment in 2004.  
Effective porosity values were estimated from published values of effective porosity for a fine sand (ranging from 0.01 to 0.46; arithmatic mean 0.33) (McWorter and Sunada 1977).  
Hydraulic gradient was calculated based on groundwater elevations from and distances between monitoring wells 08641-MW17 and 08641-MW02 (Figure 4).
Groundwater velocity derived from the equation V = Ki/n.



TABLE 3
Summary of Soil Screening Results

Morris Oil - UST Permit #08641
Spartanburg, Spartanburg County, South Carolina

Boring ID
Method RBSL (Sandy Soil) 08641-MW06 08641-MW07 08641-MW08 08641-MW09 08641-MW15 08641-MW17 08641-MW23

Boring Depth (ft bgs) NA -- 29 22 23 28 22 27 32
Depth-to-Groundwater (ft bgs) NA -- 20 16 21 21 14 19 23
Sample Depth (ft bgs) NA -- 15 10 15 20 10 15 20
Sample Date NA -- 12/13/2014 12/13/2014 12/13/2014 12/13/2014 12/13/2014 12/13/2014 12/13/2014
PID Reading (ppm) NA -- 2.6 1.5 12.7 16.9 0.4 0.2 0.3
Benzene (µg/kg) 8260B 7 <0.72 1.7J 8.1 5.5 8.4 <0.55 <1.4 <1.2
Toluene (µg/kg) 8260B 1450 <1.1 <0.91 1.1J 0.76J 1.2J <0.85 <2.1 <1.9
Ethylbenzene (µg/kg) 8260B 1150 2.4J 0.93J 26 16 25 0.85 <2.1 <1.9
Xylenes (µg/kg) 8260B 14500 <1.9 <1.6 21 13 19 <1.5 <3.6 <3.3
Naphthalene  (µg/kg) 8260B 36 2.5J 3.9 9.3 3.2 4.1 <0.85 <2.1 <1.9

Method Trip Blank Field Blank

Sample Date NA NA 12/13/2014
Benzene (µg/L) 8260B <0.13 <0.13
Toluene (µg/L) 8260B <0.33 <0.33
Ethylbenzene (µg/L) 8260B <0.33 <0.33
Xylenes (µg/L) 8260B <0.33 <0.33
Naphthalene  (µg/L) 8260B <0.40 <0.40

NOTES:
RBSL - Risk Based Screening Level
PID - MiniRae Lite Photoionization Detector
ppm - parts per million
ft bgs - feet below ground surface
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