












HNelson
Rectangle

HNelson
Typewritten Text
1

HNelson
Typewritten Text

HNelson
Typewritten Text

HNelson
Typewritten Text





Extraction Well 
ID Type of Test

Vac. On 
Well    
(i.w.)

Vapor 
Flowrate 

(scfm)

GW 
Flowrate 

(gpm)

Diff. in water 
table elev.       

(ft)
PID 

(ppm)

PCE 
Conc. 

(ppmv)
BTEX Conc. 

(ppmv)
MTBE Conc. 

(ppmv)

C1-C4 

Hydrocarbon 
Conc. (ppmv)

C5-C10 

Hydrocarbon 
Conc. (ppmv)

PCE Recovery 
(lb/day)

BTEX 
Recovery 
(lb/day)

MtBE 
Recovery 
(lb/day)

C1-C4 

Hydrocarbon 
Recovery 
(lb/day)

C5-C10 

Hydrocarbon 
Recovery 
(lb/day)

VACUUM 
ROI

SVE step-1 30 10.8 - 0.59 362.8 - - - - - - - - - - 33

SVE step-2 60 14.5 - 1.37 479.3 - - - - - - - - - - 40

SVE step-3 73 15.5 - 2.50 381.4 ND 0.29 68.1 3,630 586 0.00 0.00 0.3 9 3 42

SVE step-4 190 92.2 - 6.87 379.6 0.0137 0.20 43.5 1,860 341 0.00 0.01 1.3 28 12 43

GW Extraction - - 0.2 -8.08 - - - - - - - - - - - -

VEGE step-1 71 40.7 0.2 -9.39 327.6 0.0109 0.209 36.4 1,530 281 0.00 0.00 0.5 10 4 33

VEGE step-2 190 93.0 0.5 -9.14 338.7 0.0150 0.426 38.1 1,400 276 0.00 0.01 1.2 21 10 48

SVE step-1 67 18.1 - 1.53 52.4 - - - - - - - - - - <36

SVE step-2 284 65.4 - 8.08 54.6 - - - - - - - - - - 35

TPE 285 78.3 0.4 -35.00* 80.1 0.401 0.077 18.3 22.9 28.2 0.02 0.00 0.5 0.3 0.8 38

Notes: 
Vacuum and flow data presented coincides with time sample was collected.  See detailed field data sheets for all vacuum and flow steps.
SVE - soil vapor extraction TPE - total phase extraction
GW - groundwater NA - Not available
VEGE - vacuum enhanced groundwater extraction ND - Not Detected 
BTEX - benzene, ethylbenzene, toluene and xylenes recovery (lb/day)  = conc. (mg/m^3) x flow (scfm) x 1 lb/454,000 mg x 0.0283 m^3/ft^3 x 1440 min/day
MtBE - methyl tert-butyl ether conc as mg/m^3 = (conc as ppmv x molecular weight) / 24.05 L/mol 
i.w. - inches of water assume BTEX mol wt. = 100
scfm - standard cubic feet per minute assume average C1- C4 mol wt. = 44 
gpm - gallons per minute assume average  C5-C10 mol wt. =  100
ppm - parts per million MtBE mol wt = 88.2
ppmv - parts per million by volume PCE mol wt = 165.9
lb/day - pounds per day negative diff. in water table = drawdown
ROI - radius-of-influence positive diff. in water table = upwelling
PID - photoionization detector *- Difference in water table elevation during TPE was assumed to be -35.00 ft which was the straw depth.

MW-2

TABLE  1
Feasibility Test Vapor Data & Hydrocarbon Recovery Summary

Exxon Station #2-6140
9901 Georgetown Pike

MW-11

Great Falls, Virginia

12/16/09



Parameter (units) MW-11 Influent 
(pre-treatment)

MW-2 Influent 
(pre-treatment)

Benzene (µg/L) ND (100) ND (25)
Toluene (µg/L) ND (100) ND (25)
Ethylbenzene (µg/L) ND (100) ND (25)
Xylenes (µg/L) ND (100) 40.9
BTEX (µg/L) ND (400) 40.9
MTBE (µg/l) 99,100 15,000
1,2-Dibromoethane (µg/l) ND (200) ND (50)
TPH-GRO (mg/L) 101 9.53
TPH-DRO (mg/L) 0.850 0.81
Oil & Grease (mg/L) <5.0 <5.2
TSS (mg/L) 4,170 -
TDS (mg/L) 40.0 -
Total Calcium (mg/L) 20.7 -
Total Iron (mg/L) 63.9 -
Total Lead (mg/L) 0.0905 -
Total Magnesium (mg/L) 28.7 -
Total Manganese (mg/L) 3.24 -
Dissolved Calcium (mg/L) 20.9 -
Dissolved Iron (mg/L) 23.5 -
Dissolved Lead (mg/L) 0.0527 -
Dissolved Magnesium (mg/L) 17.5 -
Dissolved Manganese (mg/L) 2.87 -
pH 4.95 -

ND= Not detected (laboratory detection limit in parentheses)
TSS= Total Suspended Solids
TPH-GRO= Total petroleum hydrocarbons as gasoline range organics
TPH-DRO= Total petroleum hydrocarbons as diesel range organics
µg/l= micrograms per liter
mg/l= milligrams per liter
BTEX= Sum of benzene, toluene, ethylbenzene and total xylenes
MTBE= methyl tert butyl ether

Great Falls, Virginia

TABLE  2
Feasibility Test Groundwater Analytical Results

Exxon Station #2-6140
9901 Georgetown Pike















































































Time:  9:58 Time:  10:14 Time:  10:39 Time:  11:32
Extraction Well:  MW-11 Date: 12-16-09 Date: 12-16-09 Date: 12-16-09 Date: 12-16-09

Initial DTW: 29.76' bgs
Screen Interval: 10'-40' bgs
Initial screen interval available: 19.76' C5-C10 conc. (ppmv): NM C5-C10 conc. (ppmv): NM C5-C10 conc. (ppmv): 586 C5-C10 conc. (ppmv): 341

PID conc (ppm): 362.8 PID conc (ppm): 479.3 PID conc (ppm): 381.4 PID conc (ppm): 379.6

LEL (%): 5 LEL (%): 9 LEL (%): 3 LEL (%): 4

O2 (%): 12.0 O2 (%): 5.7 O2 (%): 8.0 O2 (%): 8.0

Vapor flow (scfm): 10.8 Vapor flow (scfm): 14.5 Vapor flow (scfm): 15.5 Vapor flow (scfm): 92.2

Vac. applied on well (i.w.): 30 Vac. applied on well (i.w.): 60 Vac. applied on well (i.w.): 73 Vac. applied on well (i.w.): 190

Vac.at well ("Hg): 2.04 Vac.at well ("Hg): 4.48 Vac.at well ("Hg): 5.17 Vac.at well ("Hg): 14.16
Upwelling (feet): 0.59 Upwelling (feet): 1.37 Upwelling (feet): 2.50 Upwelling (feet): 6.87

Radial Screen Initial Residual Influence Water table Influence Water table Influence Water table Influence Water table

distance interval depth to soil vacuum/ pressure upwelling/ vacuum/ pressure upwelling/ vacuum/ pressure upwelling/ vacuum/ pressure upwelling/

Well from MW-11 range water pressure reading  drawdown reading  drawdown reading  drawdown reading  drawdown

ID (feet) (feet) (feet) (i.w.) (i.w.) (feet) (i.w.) (feet) (i.w.) (feet) (i.w.) (feet)

MW-1 18 20-35 30.53 0.00 -3.16 0.09 -6.40 0.15 -7.20 0.21 -18.00 0.57
MW-2 77 25-40 33.25 0.00 -0.01 -0.01 0.00 -0.02 0.00 -0.02 0.00 -0.04
MW-7 35 15-40 29.91 0.00 -0.08 0.02 -0.24 -0.01 -0.30 -0.05 -1.29 -0.06
MW-8 50 25-45 32.82 0.00 -0.02 -0.01 -0.03 -0.02 -0.02 -0.02 -0.02 -0.03
TF-1 19 NA Dry 0.00 0.01 NM 0.00 NM -0.01 NM -0.01 NM

MW-6S 108 20-35 21.87 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

NOTES:
NA- not available VEGE - vacuum-enhanced groundwater extraction scfm - standard cubic feet per minute gpm - gallons per minute
NM - not measured SVE- soil vapor extraction ppm - parts per million DTW - depth to water

AS - air sparge i.w. - inches of water DTP- depth to product
*Groundwater drawdown is indicated with negative values, and groundwater upwelling is indicated with positive values.
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Appendix B 

Summary of Remedial Feasibility Testing Field Notes
Exxon Station #2-6140
9901 Georgetown Pike
Great Falls, Virginia

SVE (9:40 - 11:40)



GWE (12:18 - 13:55) VEGE (13:55 - 14:40)

Time:  13:54 Time:  14:15 Time:  14:38
Extraction Well:  MW-11 Date: 12-16-09 Date: 12-16-09 Date: 12-16-09

Initial DTW: 29.76' bgs C5-C10 conc. (ppmv): 281 C5-C10 conc. (ppmv): 276

Screen Interval: 10'-40' bgs PID conc (ppm) : 327.6 PID conc (ppm): 338.7

Initial screen interval available: 19.76' LEL (%): 4 LEL (%): 4

O2 (%): 11.5 O2 (%): 11.3

Vapor flow (scfm): 40.7 Vapor flow (scfm): 93.0

GW flow (gpm): 0.2 GW flow (gpm): 0.5

Totalizer (gal): 24 Totalizer (gal): 34

GW flow (gpm): 0.2 Vac. applied on well (i.w.): 71 Vac. applied on well (i.w.): 190

Totalizer (gal): 19 Vac.at well ("Hg): 4.71 Vac.at well ("Hg): 13.65
Drawdown (feet): -8.08 Drawdown (feet): -9.39 Drawdown (feet): -9.14

Radial Screen Initial Residual Influence Influence Influence

distance interval depth to soil vacuum Water table vacuum Water table vacuum Water table

Well from MW-4 range water pressure reading drawdown reading drawdown reading drawdown

ID (feet) (feet) (feet) (i.w.) (i.w.) (feet) (i.w.) (feet) (i.w.) (feet)

MW-1 18 20-35 30.53 0.00 -0.02 -0.27 -8.27 -0.09 -10.06 0.11
MW-2 77 25-40 33.25 0.00 -0.01 -0.01 0.00 -0.01 0.01 0.00
MW-7 35 15-40 29.91 0.00 -0.04 0.05 -0.06 0.02 -1.39 0.01
MW-8 50 25-45 32.82 0.00 -0.06 0.00 -0.06 0.02 -0.09 -0.02
TF-1 19 NA Dry 0.00 -0.01 NM 0.02 NM -0.02 NM

MW-6S 108 20-35 21.87 0.00 NM 0.00 0.00 0.00 0.00 0.00

NOTES:
NA- not available VEGE - vacuum-enhanced groundwater extraction scfm - standard cubic feet per minute gpm - gallons per minute
NM - not measured SVE- soil vapor extraction ppm - parts per million DTW - depth to water

AS - air sparge i.w. - inches of water DTP- depth to product
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Appendix B 

Summary of Remedial Feasibility Testing Field Notes
Exxon Station #2-6140
9901 Georgetown Pike
Great Falls, Virginia



Time:  16:13 Time:  16:24 Time:  17:15
Extraction Well:  MW-2 Date: 12-16-09 Date: 12-16-09 Date: 12-16-09

Initial DTW: 33.25' bgs
Screen Interval: 25'-40' bgs C5-C10 conc. (ppmv): 28.2
Initial screen interval available: 11.25' C5-C10 conc. (ppmv): NM C5-C10 conc. (ppmv): NM PID conc (ppm): 80.1

PID conc (ppm): 52.4 PID conc (ppm): 54.6 LEL (%): 0
LEL (%): 0 LEL (%): 0 O2 (%): 20.9
O2 (%): 19.7 O2 (%): 18.2 Vapor flow (scfm): 78.3
Vapor flow (scfm): 18.1 Vapor flow (scfm): 65.4 Vac. applied on well (i.w.): 285
Vac. applied on well (i.w.): 67 Vac. applied on well (i.w.): 284 Vac. at well ("Hg): 13.10
Vac.at well ("Hg): 4.87 Vac.at well ("Hg): 20.06 GW flow (gpm): 0.4
Drawdown/Upwelling (feet): 1.53 Drawdown/Upwelling (feet): 8.08 Drop-tube Depth (ft bgs): 35

Radial Screen Initial Residual Influence Influence Influence
distance interval depth to soil vacuum/ pressure Water table vacuum/ pressure Water table vacuum/ pressure Water table

Well from MW-14 range water pressure reading drawdown reading drawdown reading drawdown
ID (feet) (feet) (feet) (i.w.) (i.w.) (feet) (i.w.) (feet) (i.w.) (feet)

MW-1 79 20-35 30.53 0.00 -0.02 0.04 0.01 0.05 -0.01 0.05
MW-9 54 25-45 34.41 0.00 0.00 0.00 -0.01 0.00 -0.07 0.00
MW-8 36 25-45 42.78 0.00 -0.01 -0.01 -0.09 0.00 -0.11 -0.03
TF-1 66 NA Dry 0.00 -0.01 NM 0.00 NM 0.00 NM
TF-2 25 NA Dry 0.00 0.00 NM 0.00 NM 0.00 NM

NOTES:
NA- not available VEGE - vacuum-enhanced groundwater extraction scfm - standard cubic feet per minute scfm - standard cubic feet per minute gpm - gallons per minute
NM - not measured SVE- soil vapor extraction ppm - parts per million ppm - parts per million DTW - depth to water

AS - air sparge i.w. - inches of water i.w. - inches of water DTP- depth to product
*Groundwater drawdown is indicated with negative values, and groundwater upwelling is indicated with positive values.
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SVE (15:50- 16:25) TPE (16:50- 17:38)

Appendix B 

Summary of Remedial Feasibility Testing Field Notes
Exxon Station #2-6140
9901 Georgetown Pike
Great Falls, Virginia





 
SVE Well: MW-11 Vacuum on well Vapor Flow
Initial DTW: 29.76' bgs (i.w.) (scfm)

Initial screen interval available: 19.76' 30 10.8
PID reading @ maximum vacuum (ppmv): 379.6 60 14.5

73 15.5
190 92.2

 
VEGE Well: MW-11 Vacuum on well Vapor Flow
Initial DTW: 29.76' bgs (i.w.) (scfm)

Initial screen interval available: 19.76' 71 40.7
PID reading @ maximum vacuum (ppmv): 379.6 190 93.0

 
SVE Well: MW-2 Vacuum on well Vapor Flow
Initial DTW: 33.25' bgs (i.w.) (scfm)

Initial screen interval available: 11.25' 67 18.1
PID reading @ maximum vacuum (ppmv): 54.6 284 65.4

NOTES:
bgs - below grade surface VEGE - vacuum enhanced groundwater extraction

DTW - depth to water SVE - soil vapor extraction

PID - photoionization detector scfm - standard cubic feet per minute

ppmv - parts per million by volume i.w. - inches of water 
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APPENDIX C
Feasibility Test Vapor Extraction Flow Rates Versus Vacuum Results

12/16/09

Great Falls, Virginia
9901 Georgetown Pike
Exxon Station #2-6140

MW-11 SVE: Vapor Flow vs. Vacuum
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MW-11 VEGE: Vapor Flow vs. Vacuum
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MW-2 SVE: Vapor Flow vs. Vacuum
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VEGE Well: MW-12 Vacuum on well Vapor Flow
Initial DTW: 26.22' bgs (i.w.) (scfm)

Initial screen interval available: 15'-85' bgs 100 3.5
PID reading @ maximum vacuum (ppmv): 9.1 300 2.4

 
SVE Well: MW-5S Vacuum on well Vapor Flow
Initial DTW: 27.12' bgs (i.w.) (scfm)

Initial screen interval available: 60'-80' bgs 100 3.8
PID reading @ maximum vacuum (ppmv): 9.8 300 5.9

NOTES:
bgs - below grade surface VEGE - vacuum enhanced groundwater extraction

DTW - depth to water SVE - soil vapor extraction

PID - photoionization detector scfm - standard cubic feet per minute

ppmv - parts per million by volume i.w. - inches of water 

APPENDIX C
Feasibility Test Vapor Extraction Flow Rates Versus Vacuum Results

16-Dec-09

Great Falls, Virginia
9901 Georgetown Pike
Exxon Station #2-6140

MW-12 VEGE: Vapor Flow vs. Vacuum
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MW-5S VEGE: Vapor Flow vs. Vacuum
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Great Falls, Virginia

12/16/09

APPENDIX D
Feasibility Test Vacuum Extraction Estimated Radius-of-Influence Graphs

Exxon Station #2-6140
9901 Georgetown Pike

NOTE:
ROI estimated based on assuming 0.10 i.w. is the minimal effective vacuum influence.  

1

Distance vs. Observed Vacuum
SVE Pilot Test at MW-11 (30 i.w. 10.8 scfm) 
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Distance vs. Observed Vacuum
SVE Pilot Test at MW-11 (60 i.w. 14.5 scfm) 
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Great Falls, Virginia

12/16/09

APPENDIX D
Feasibility Test Vacuum Extraction Estimated Radius-of-Influence Graphs

Exxon Station #2-6140
9901 Georgetown Pike

NOTE:
ROI estimated based on assuming 0.10 i.w. is the minimal effective vacuum influence.  

2

Distance vs. Observed Vacuum
SVE Pilot Test at MW-11 (73 i.w. 15.5 scfm) 
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Distance vs. Observed Vacuum
SVE Pilot Test at MW-11 (190 i.w. 92.2 scfm) 
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NOTE:
ROI estimated based on assuming 0.10 i.w. is the minimal effective vacuum influence.  
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Great Falls, Virginia

12/16/09

APPENDIX D
Feasibility Test Vacuum Extraction Estimated Radius-of-Influence Graphs

Exxon Station #2-6140
9901 Georgetown Pike

Distance vs. Observed Vacuum
VEGE Pilot Test at MW-11 (71 i.w. 40.7 scfm) 
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Distance vs. Observed Vacuum
VEGE Pilot Test at MW-11 (190 i.w. 93.0 scfm) 
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NOTE:
ROI estimated based on assuming 0.10 i.w. is the minimal effective vacuum influence.  
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Great Falls, Virginia
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APPENDIX D
Feasibility Test Vacuum Extraction Estimated Radius-of-Influence Graphs

Exxon Station #2-6140
9901 Georgetown Pike

Distance vs. Observed Vacuum
SVE Pilot Test at MW-2 (67 i.w. 18.1 scfm)  
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Distance vs. Observed Vacuum
SVE Pilot Test at MW-2 (284 i.w. 65.4 scfm)  
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Great Falls, Virginia

12/16/09

APPENDIX D
Feasibility Test Vacuum Extraction Estimated Radius-of-Influence Graphs

Exxon Station #2-6140
9901 Georgetown Pike

NOTE:
ROI estimated based on assuming 0.10 i.w. is the minimal effective vacuum influence.  

5

Distance vs. Observed Vacuum
TPE Pilot Test at MW-2 (285 i.w. 78.3 scfm)  
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