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Mr. Jere “Trey” Hess
MDEQ – Office of Pollution Control
P.O. Box 10385
Jackson, Mississippi  39289-0385

Subject:

Air Sparge Pilot Study Report
Former Vicksburg Chemical Company
Vicksburg, Mississippi

Dear Mr. Hess:

A field-scale pilot test was conducted to evaluate the effectiveness of air sparging 
for the remediation of volatile organic compounds (VOCs) in the North Plant of the 
former Vicksburg Chemical Company (Vicksburg Chemical) site in Vicksburg, 
Mississippi (Figure 1). The pilot test was conducted from August 26, 2008, through 
September 15, 2008.  This letter presents a summary of the findings of the pilot test 
and its implications for VOC remediation at Vicksburg Chemical.

Introduction

Groundwater sampling conducted in March 2008 detected VOC concentrations 
above Mississippi Department of Environmental Quality (MDEQ) Tier 1 Target 
Remediation Goals (TRGs).  The chloroform TRG is 0.155 microgram per liter (µg/L).  
The maximum chloroform concentration of 12 milligrams per liter (mg/L) was 
detected in a sample collected from Well PZ-22B, located in the surficial aquifer of 
the North Plant (Figure 1).  Due to the magnitude of the chloroform detection, 
chloroform was targeted for remediation in the area surrounding Well PZ-22B.  
Chloroform will not be remediated to 0.155 µg/L due to economic constraints; 
however, the concentration will be reduced to a point where transition to monitored 
natural attenuation in a reasonable time is practical.

Based on its Henry’s constant of 0.15, chloroform is amenable to air sparging.  The 
goals of the air sparging pilot study were to determine the effective radius of injection 
near Well PZ-22B, to determine optimal air injection rates and pressures for potential 
full-scale operations, and to better define the lateral extent of chloroform.

Methodology

One sparge well (SP-1) was installed to a depth of 27.5 feet below ground surface 
near Well PZ-22B.  A customized fitting was used to connect an air compressor to 
the sparge well (SP-1).  Well SP-1 was constructed of 2-inch polyvinyl chloride (PVC)
pipe with 2 feet of stainless steel screen.  Six additional 2-inch PVC monitor wells 
were installed near Well PZ-22B, each with a 5-foot PVC screened interval.  The 
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well locations are shown on Figure 2.  Well construction logs are provided in 
Attachment A.

Baseline groundwater VOC and carbon dioxide (CO2) samples were collected 
from the air sparge pilot study wells on August 26, 2008.  Post-study samples 
were collected on September 11, 2008.  The samples were submitted to 
Pace Analytical Laboratories, Inc., for VOC and CO2 analyses by Method 8260 
and Method RSK-175, respectively.  Concentrations detected during these analyses 
are included on Table 1 in Attachment B.  The laboratory reports are included in 
Attachment C.

The maximum air injection pressure that would not cause subsurface fracturing was 
determined to be 17 pounds per square inch gauge (psig).  The actual pressure 
induced in the subsurface was varied throughout the test from 11 psig to 16.5 psig to 
achieve different air flow rates.  The sparging well remained pressurized for up to a 
10-hour cycle.  During that time period, air flow was sustained between 1.0 and 
5.0 actual cubic feet per minute (acfm).  Pressure readings at the well heads, organic 
vapor analyzer readings, depth to groundwater readings, and dissolved oxygen 
measurements were collected at regular intervals from the monitor wells.  
Summaries of the air sparge field data and graphs showing the groundwater level 
elevations are included in Attachments B and D, respectively.

Observations/Conclusions

A number of VOCs were detected and chloroform concentrations increased following 
the sparge test, as anticipated.  This is a positive indication that the pilot study was 
effective at propagating air through the subsurface and liberating sorbed 
contaminants from the soil matrix.  Further air sparging would continue to mine 
sorbed contaminant mass for subsequent volatilization from the water column.  
Full-scale air sparging operations would take advantage of this process to reduce 
sorbed and aqueous concentrations of chloroform.  

CO2 can be stripped from the aquifer during air sparging.  A comparison was made 
between the pre-study and post-study CO2 analytical sampling results.  Over the 
entire test, the CO2 concentrations ranged from 0.26 mg/L to 2.9 m/L.  The greatest 
reduction was 45 percent at Well SP-TW-2A but most locations did not show a 
significant decrease.  These results may be low due to the naturally low CO2 levels 
and the short duration of the pilot scale activities.

With the exception of Well PZ-22B, wellhead pressure readings fluctuated during 
periods of air sparging.  Water level measurements indicated slight increases and 
decreases (< 6 inches) in groundwater elevation during periods of air sparging for 
most wells.  However, Wells SP-TW-1A, SP-TW-1B, and SP-TW-2A had fluctuations 
on the order of 2 feet over a single testing period.  The observation of less 
pronounced changes may be due to the homogeneity of the subsurface deposits.  
During full-scale operations, cycling of the air sparge system can be conducted to 
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take advantage of the increases and subsequent decreases in observed 
groundwater level.  Once the cycle durations are optimized, this will promote 
air/groundwater contact time and more efficient groundwater mixing, thereby 
enhancing the effectiveness of the remediation. 

Qualitatively, air bubbles were observed at the ground surface approximately 30 feet 
north of the sparging well, SP-1.  The bubbles were seen in areas where rainwater 
pooled on the ground surface, or during rain events when a thin film of water covered 
the asphalt road surface east of the sparge well.  Air bubbles were observed at a 
maximum distance of 30 feet away from the sparge well.  To confirm that the air 
sparging pilot study caused this effect, the air sparging system was turned off.  
Within 1 minute, all evidence of bubbling at the surface ceased.  When the system 
was restarted, the bubbles returned.  This provides evidence of the air sparge 
system’s direct effect on the subsurface.  

Conclusions

The effective radius of influence based on well pressures and water elevations is 
approximately 20 feet at a discharge pressure of 12 psig and air flow rate of 4 acfm.  
Chloroform exceeds the TRG within the bounds of the sparge test.

Recommendations

Based on the analytical and physical observations made during the air sparging pilot 
study, air sparging is a viable option for remediation of VOCs at Vicksburg Chemical.  
ARCADIS recommends designing and implementing a full-scale air sparging system 
to address the VOC concentrations above MDEQ Tier 1 TRGs in the North Plant.

Should you have any questions about the findings presented in this letter report, 
please contact one of the undersigned at (225) 292-1004.

Sincerely,

ARCADIS

Craig A. Derouen, P.E.
Senior Engineer

David R. Escudé, P.E.
Vice President/Principal Engineer

CAD:DRE:egp

Attachments
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Well Construction Logs

















ATTACHMENT B

Air Sparge Analytical Summary Table



Table B-1. Summary of Detections in Air Sparge Analytical Data, Former Vicksburg Chemical 
Company, Vicksburg, Mississippi.

Parameter/Method/Unit 8/26/2008 9/11/2008

SP-1
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide 0.260 NA

Volatile Organic Compounds (8260) (mg/L)
Acetone 3.920 NA
Bromodichloromethane 0.061 NA
Bromoform 0.106 NA
2-Butanone (MEK) 4.680 NA
Chloroform 5.320 NA
Dibromochloromethane 0.0460J NA
Methylene Chloride 0.166B NA

SP-TW-1A
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide 0.440 0.690Carbon Dioxide 0.440 0.690

Volatile Organic Compounds (8260) (mg/L)
Bromodichloromethane 0.0305J 0.0425J
Chloroform 7.620 10.400
Methylene Chloride 0.186B 0.117B

pH (s.u.) NA 7.36

SP-TW-1B
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide 1.100 0.720

Volatile Organic Compounds (8260) (mg/L)
1,2-Dichloroethane -- 0.0155J
Bromodichloromethane 0.128 0.150
Bromoform 0.194 0.150
Chloroform 17.900 25.900
Dibromochloromethane 0.0555 0.0540
Methylene Chloride -- 0.148B

pH (s.u.) NA 6.91
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Table B-1. Summary of Detections in Air Sparge Analytical Data, Former Vicksburg Chemical 
Company, Vicksburg, Mississippi.

Parameter/Method/Unit 8/26/2008 9/11/2008

SP-TW-2A
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide 1.500 0.830

Volatile Organic Compounds (8260) (mg/L)
Bromodichloromethane 0.0960 0.104
Bromoform 0.143 0.166
Chloroform 7.700 10.100
Dibromochloromethane 0.0555 0.0610
Methylene Chloride 0.184B 0.134B

pH (s.u.) NA 6.84

SP-TW-2B
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide 2.000 2.200Carbon Dioxide 2.000 2.200

Volatile Organic Compounds (8260) (mg/L)
Bromodichloromethane 0.180 0.206
Bromoform 0.269 0.338
Chloroform 11.800 15.200
Dibromochloromethane 0.126 0.128
Methylene Chloride 0.224B 0.144B
Vinyl Chloride 0.0155J --

pH (s.u.) NA 6.74
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Table B-1. Summary of Detections in Air Sparge Analytical Data, Former Vicksburg Chemical 
Company, Vicksburg, Mississippi.

Parameter/Method/Unit 8/26/2008 9/11/2008

SP-TW-3A
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide 0.810 0.840

Volatile Organic Compounds (8260) (mg/L)
1,1,1,2-Tetrachloroethane -- 0.00288
1,1,2-Trichloroethane -- 0.000810J
1,1-Dichloroethane -- 0.0109
1,1-Dichloroethene -- 0.00109
1,2-Dichloroethane -- 0.00115
1,2-Dichloropropane -- 0.00272
Benzene -- 0.000260J
Bromodichloromethane 0.0860 0.0986
Bromoform 0.0760 0.0794
Carbon Disulfide -- 0.000460J
Carbon Tetrachloride -- 0.00712
Chloroform 9.240 9.540Chloroform 9.240 9.540
Chloromethane -- 0.000790J
Dibromochloromethane 0.0415J 0.0458
Dibromomethane -- 0.000820J
Methylene Chloride 0.158B 0.00686B
Tetrachloroethene -- 0.00283
Toluene -- 0.000190J
Trichloroethene -- 0.00271
Vinyl Chloride -- 0.000680J

pH (s.u.) NA 7.26

SP-TW-3B
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide (mg/L) 1.800 2.300

Volatile Organic Compounds (8260) (mg/L)
Bromodichloromethane 0.204 0.254
Bromoform 0.302 0.360
Chloroform 15.600 24.400
Dibromochloromethane 0.109 0.131
Methylene Chloride 0.188B 0.152B

pH (s.u.) NA 6.43
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Table B-1. Summary of Detections in Air Sparge Analytical Data, Former Vicksburg Chemical 
Company, Vicksburg, Mississippi.

Parameter/Method/Unit 8/26/2008 9/11/2008

PZ-22B
Dissolved Gases (RSK-175) (mg/L)
Carbon Dioxide (mg/L) 2.800 2.900

Volatile Organic Compounds (8260) (mg/L)
Bromodichloromethane 0.116 0.129
Bromoform 0.130 0.114
Chloroform 13.700 18.000
Dibromochloromethane 0.0530 0.0570
Methylene Chloride 0.179B 0.187B

pH (s.u.) NA 6.51

Trip Blank
Volatile Organic Compounds (8260) (mg/L)
Methylene Chloride 0.00315B 0.00332BMethylene Chloride 0.00315B 0.00332B

B Analyte detected in method blank.
mg/L Milligram per liter.
NA Not analyzed.
s.u. Standard units.
-- Not detected.
Note: Appendix IX volatile organic compounds analyzed.  

This table only shows concentrations detected in either the baseline or post-study 
sampling event.
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ATTACHMENT C

Laboratory Reports





















































































































































































































































ATTACHMENT D

Groundwater Level Elevation Graphs and Field Data
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Table D-1. Summary of Air Sparge Field Data, Sparge Well, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-1

8/28/2008
Air Pressure @ well 
head (psi) 0 16.5 16.0 15.0 14.0 -- 15.0 14.5 14.5 13 13
Air Flow measured @ 
well head (cfm) 0.0 2.0 2.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

8/29/2008
Air Pressure @ well 
head (psi) 0 * * * * 15 15 15 15 -- --
Air Flow measured @ 
well head (cfm) 0.0 2.0 2.0 2.0 3.0 2.0 3.0 3.0 5.0 5.0 5.0

9/8/2008
Air Pressure @ well 
head (psi) 0 14 14.5 14.0 14.0 13.0 12.5 13.5 13.0 13.5 13.5
Air Flow measured @ 
well head (cfm) 0.0 1.0 2.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

9/9/2008
Air Pressure @ well 
head (psi) 0 13 11.5 12.5 13.0 12.5 12.5 12.0 12.0 13.0 13.0
Air Flow measured @ 
well head (cfm) 0.0 1.0 2.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

Miss Bluffs/2656.1/T/Air Sparge/1/SP-1/egp
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well head (cfm) 0.0 1.0 2.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

9/10/2008
Air Pressure @ well 
head (psi) 0 11.5 11.0 12.0 12.5 12.5 12.0 12.0 12.0 12.0 12.0
Air Flow measured @ 
well head (cfm) 0.0 1.0 1.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

9/11/2008
Air Pressure @ well 
head (psi) 0 11.5 12.5 13 14 13 -- -- -- -- --
Air Flow measured @ 
well head (cfm) 0.0 1.0 1.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

9/12/2008
Air Pressure @ well 
head (psi) 0 11 12.5 13.0 14.0 13 13.5 12 12 12 --
Air Flow measured @ 
well head (cfm) 0.0 1.0 2.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

9/15/2008
Air Pressure @ well 
head (psi) 0 13 14 13 13 13 13 13 -- -- --
Air Flow measured @ 
well head (cfm) 0.0 1.0 2.0 2.0 3.0 3.0 4.0 4.0 5.0 5.0 5.0

cfm Cubic feet per minute.
psi Pounds per square inch.
* System off.
-- Data not collected.
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Table D-2. Summary of Air Sparge Field Data, Observation Well SP-TW-1A, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-1A

8/28/2008
Observed Pressure 
on well head (in H2O) 0 0 0 0 1 -- 1 2 0 1 1.4
OVA (ppm) 0 0 0 0 0 -- 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.91 -- -- 4.08 4.15 -- 4.25 4.19 4.16 4.18 4.18
Dissolved Oxygen 5.2 6.5 -- -- -- --

8/29/2008
Observed Pressure 
on well head (in H2O) 0.6 -- -- -- 1.8 1.0 1.0 0.2 0.2 -- --
OVA (ppm) 0 -- -- -- 0 0 0 0 0 -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 4.22 -- -- -- 4.33 4.27 4.27 4.26 4.25 -- --
Dissolved Oxygen -- -- -- -- -- --

9/8/2008
Observed Pressure 

9/8/2008 on well head (in H2O) 0 0 0 0.5 0.4 0.6 0.4 1.4 1.3 1.2 1.6
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.90 3.90 3.89 3.90 3.90 3.90 3.87 3.90 3.89 3.90 3.90
Dissolved Oxygen 4.4 4.5 5.0 5.1 4.7 5.0

9/9/2008
Observed Pressure 
on well head (in H2O) 0 0.8 0.4 0.8 1 1.20 1.8 1.4 1.4 1.6 1.8
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.86 3.87 3.90 3.95 3.95 3.93 4.00 3.95 3.96 3.85 3.96
Dissolved Oxygen 4.5 5.4 4.1 4.5 4.4 4.3

SP-TW-1A

9/10/2008
Observed Pressure 
on well head (in H2O) 0.2 0.8 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.4 1.8
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.87 3.93 3.90 3.90 3.90 3.88 3.84 3.85 3.87 3.85 3.82
Dissolved Oxygen 4.1 3.8 3.8 3.7 3.9 3.9
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Table D-2. Summary of Air Sparge Field Data, Observation Well SP-TW-1A, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

9/11/2008
Observed Pressure 
on well head (in H2O) 0 0.4 0.6 1.0 1.0 1.4 -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 -- -- -- -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.82 3.88 3.96 3.91 3.90 3.96 -- -- -- -- --
Dissolved Oxygen 4.5 3.7 3.8 -- -- --

9/12/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 4.8 >5 >5 >5 >5 >5 >5 --
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 --
Chloroform Draeger 
tube -- -- -- 0 -- --
Depth to Water (ft) 5.62 5.62 5.60 5.17 5.10 4.73 4.63 4.38 4.33 4.27 --
Dissolved Oxygen 5.2 4.8 4.7 4.6 4.6 --

9/15/2008
Observed Pressure 
on well head (in H2O) 0 0.1 0.4 1.4 1.4 1.4 1.6 1.8 -- -- --2 0 0.1 0.4 1.4 1.4 1.4 1.6 1.8 -- -- --
OVA (ppm) 0 0 0 0 0 0 0 0 -- -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.95 3.95 3.95 3.96 3.97 3.96 3.97 -- -- -- --
Dissolved Oxygen 4.2 4.8 4.6 4.7 -- --

-- Data not collected.
cfm Cubic feet per minute.
ft Foot.
in H2O Inches of water.
OVA Organic vapor analyzer.
ppm Parts per million.
psi Pounds per square inch.
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Table D-3. Summary of Air Sparge Field Data, Observation Well SP-TW-1B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10 10:00
(Hours)

SP-TW-1B

8/28/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 4.0 4.0 >5 -- >5 3 1.8 3 1.6
OVA (ppm) 0 0 0 0 0 0 -- 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 3.61 4.30 -- -- 4.28 4.18 -- 4.11 3.97 3.90 3.90 3.80
Dissolved Oxygen 5.2 5.6 6.3 -- -- -- --

8/29/2008
Observed Pressure 
on well head (in H2O) 0 -- -- -- -- 0.8 0.8 1.4 1.2 1.2 -- --
OVA (ppm) 0 0 -- -- -- 0 0 0 0 0 -- --
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 3.54 -- -- -- -- 3.53 3.53 3.59 5.56 3.54 -- --
Dissolved Oxygen -- -- -- -- -- -- --

9/8/2008
Observed Pressure 

9/8/2008 on well head (in H2O) 0.8 -- 3.0 3.4 2.4 2.3 2.6 2.3 2.8 2.0 2.2 1.4
OVA (ppm) 0 -- 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 2.98 -- 3.04 3.03 2.99 3.02 3.02 3.02 2.98 2.97 2.95 2.96
Dissolved Oxygen 4.7 -- 4.4 4.7 4.9 4.5 4.4

9/9/2008
Observed Pressure 
on well head (in H2O) 0 2.0 2.8 1.2 1.4 1.4 2.0 1.6 2.2 0.8 1.4 1.6
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 2.87 2.90 2.89 2.93 2.89 2.90 2.89 3.00 2.95 2.96 2.98 2.98
Dissolved Oxygen 4.0 4.5 4.1 4.2 4.3 4.2 4.2
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Table D-3. Summary of Air Sparge Field Data, Observation Well SP-TW-1B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10 10:00
(Hours)

SP-TW-1B

9/10/2008
Observed Pressure 
on well head (in H2O) 0.2 1.4 2.0 2.2 0.2 2.0 2.0 2.2 2.4 2.0 2.5 3.0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 2.88 2.93 2.95 2.90 2.91 2.94 2.91 2.90 2.90 2.93 2.91 2.90
Dissolved Oxygen 3.7 3.8 3.9 3.5 3.9 4.0 4.1

9/11/2008
Observed Pressure 
on well head (in H2O) 0 0.2 1.4 2.0 2.8 2.4 2.2 -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 0 -- -- -- -- --
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 2.84 2.84 2.85 2.82 2.83 2.87 2.95 -- -- -- -- --
Dissolved Oxygen 4.0 -- 3.9 3.9 -- -- --

9/12/2008
Observed Pressure 

9/12/2008 on well head (in H2O) 3.4 3.0 3.2 3.0 3.2 3.2 3.2 3.4 3.4 3.0 3.8 --
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 --
Chloroform Draeger 
tube -- -- -- -- 0 -- --
Depth to Water (ft) 3.74 3.73 3.74 3.62 3.63 3.55 3.45 3.48 3.51 3.51 3.52 --
Dissolved Oxygen 5.1 -- 5.0 4.6 4.8 4.8 --

9/15/2008
Observed Pressure 
on well head (in H2O) 0 0.0 0.2 0.4 0.4 0.4 0.4 0.4 0.4 -- -- --
OVA (ppm) 0 0 0 0 0 0 0 0 0 -- -- --
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 3.00 3.00 3.01 3.00 2.99 2.98 2.99 2.99 2.98 -- -- --
Dissolved Oxygen 5.1 -- 5.0 4.6 4.8 -- --

-- Data not collected.
cfm Cubic feet per minute.
ft Foot.
in H2O Inches of water.
OVA Organic vapor analyzer.
ppm Parts per million.
psi Pounds per square inch.
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Table D-4. Summary of Air Sparge Field Data, Observation Well PZ-22B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

PZ-22B

8/28/2008
Observed Pressure 
on well head (in H2O) 0 0 0 0 0 -- 0 0 0 0 0
OVA (ppm) 0 0 0 0 0 -- 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 4.51 -- -- 4.55 4.28 -- 4.29 4.19 4.14 4.16 3.98
Dissolved Oxygen 8.0 5.6 -- -- -- --

8/29/2008
Observed Pressure 
on well head (in H2O) 0 -- -- -- 0 0 0 0 0 -- --
OVA (ppm) 0 -- -- -- 0 0 0 0 0 -- --
Chloroform Draeger 
tube -- -- -- 0 -- --
Depth to Water (ft) 4.50 -- -- -- 4.42 4.42 4.38 4.33 4.25 -- --
Dissolved Oxygen -- -- -- -- -- --

9/8/2008
Observed Pressure 

9/8/2008 on well head (in H2O) 0 0 0 0 0 0 0 0 0 0 0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.75 3.76 3.70 3.62 3.60 3.54 3.51 3.51 3.43 3.42 3.45
Dissolved Oxygen 2.7 2.5 3.0 3.4 2.9 3.2

9/9/2008
Observed Pressure 
on well head (in H2O) 0 0 0 0 0 0 0 0 0 0 0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.95 3.95 3.93 3.80 3.78 3.68 3.75 3.63 3.63 3.65 3.65
Dissolved Oxygen 2.0 2.6 2.5 2.5 2.7 2.8
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Table D-4. Summary of Air Sparge Field Data, Observation Well PZ-22B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

PZ-22B

9/10/2008
Observed Pressure 
on well head (in H2O) 0 0 0 0 0 0 0 0 0 0 0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.91 3.93 3.85 3.80 3.75 3.72 3.67 3.70 3.68 3.62 3.58
Dissolved Oxygen 2.0 2.2 2.3 2.2 2.1 2.2

9/11/2008
Observed Pressure 
on well head (in H2O) 0 0 0 0 0 0 -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 -- -- -- -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.86 3.84 3.82 3.76 3.70 3.68 -- -- -- -- --
Dissolved Oxygen 2.0 2.0 2.1 -- -- --

9/12/2008
Observed Pressure 

9/12/2008 on well head (in H2O) 0 0 0 0 0 0 0 0 0 0 --
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 --
Chloroform Draeger 
tube -- -- -- 0.4 -- --
Depth to Water (ft) 4.40 4.37 4.37 4.33 4.35 4.26 4.11 4.07 4.05 4.01 --
Dissolved Oxygen 7.0 6.5 6.5 6.5 6.5 --

9/15/2008
Observed Pressure 
on well head (in H2O) -- -- -- -- -- -- -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 0 0 -- -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 4.07 4.05 4.01 3.98 3.92 3.93 3.94 3.94 -- -- --
Dissolved Oxygen 2.0 2.4 2.4 2.4 -- --

-- Data not collected.
cfm Cubic feet per minute.
ft Foot.
in H2O Inches of water.
OVA Organic vapor analyzer.
ppm Parts per million.
psi Pounds per square inch.
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Table D-5. Summary of Air Sparge Field Data, Observation Well SP-TW-2A, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-2A

8/28/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 -- >5 >5 1.6 4.6 4.8
OVA (ppm) 0 0 0 0 0 -- 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.10 -- -- 4.79 4.48 -- 4.27 4.12 3.99 3.97 3.83
Dissolved Oxygen 5.5 -- -- -- -- --

8/29/2008
Observed Pressure 
on well head (in H2O) 0 -- -- -- 0 0 0 0 0 -- --
OVA (ppm) 0 -- -- -- 0 0 0 0 0 -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 4.22 -- -- -- 4.33 4.27 4.27 4.26 4.25 -- --
Dissolved Oxygen -- -- -- -- -- --

9/8/2008
Observed Pressure 

9/8/2008 on well head (in H2O) 1.8 >5 >5 0 0 0 0 0.2 0.2 0 0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 2.98 2.74 2.23 2.16 2.35 2.75 2.92 2.88 2.75 2.65 2.59
Dissolved Oxygen 4.3 4.0 4.2 4.6 4.2 4.2

9/9/2008
Observed Pressure 
on well head (in H2O) 0 2.2 2.4 2.2 0 0 0 0 0 0 0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 2.85 2.84 2.95 1.11 1.33 2.05 2.40 2.73 2.75 2.81 2.95
Dissolved Oxygen 3.2 3.9 3.9 3.9 3.2 12.8

9/10/2008
Observed Pressure 
on well head (in H2O) 0 1.4 2.0 3.0 4.0 2.8 1.8 1.8 1.0 1.5 1.6
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 2.87 2.95 2.89 2.89 2.88 2.73 2.68 2.68 2.67 2.53 2.48
Dissolved Oxygen 3.0 3.2 3.2 3.3 3.6 3.8
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Table D-5. Summary of Air Sparge Field Data, Observation Well SP-TW-2A, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-2A

9/11/2008
Observed Pressure 
on well head (in H2O) 0 0 0.2 0.4 >5 0 -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 -- -- -- -- --
Chloroform Draeger 
tube -- -- 0 -- -- --
Depth to Water (ft) 2.47 2.49 2.52 2.56 2.30 2.42 -- -- -- -- --
Dissolved Oxygen 3.3 3.3 3.1 -- -- --

9/12/2008
Observed Pressure 
on well head (in H2O) >5 >5 4.8 4.4 4.3 4.4 4.6 4.8 >5 >5 --
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 --
Chloroform Draeger 
tube -- -- -- 0 -- --
Depth to Water (ft) 3.93 3.90 3.90 3.86 3.85 3.72 3.50 3.49 3.47 3.48 --
Dissolved Oxygen 5.2 5.0 5.0 5.1 5.2 --

9/15/2008
Observed Pressure 

9/15/2008 on well head (in H2O) 0 0 0 2.8 3.2 3.3 3.9 3.8 -- -- --
OVA (ppm) 0 0 0 0 0 0 0 0 -- -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 2.93 2.91 2.87 2.88 2.92 2.92 2.93 2.93 -- -- --
Dissolved Oxygen 3.0 3.4 3.4 3.3 -- --

-- Data not collected.
cfm Cubic feet per minute.
ft Foot.
in H2O Inches of water.
OVA Organic vapor analyzer.
ppm Parts per million.
psi Pounds per square inch.
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Table D-6. Summary of Air Sparge Field Data, Observation Well SP-TW-2B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 0.5 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-2B

8/28/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 >5 -- >5 >5 >5 >5 >5
OVA (ppm) 0 0 0 0 0 0 -- 0 0 0 0 0
Chloroform Draeger 
tube (ppm) -- -- -- -- 5 -- --
Depth to Water (ft) 3.23 5.62 -- -- 5.0 3.92 -- 3.40 4.00 3.33 4.50 3.65
Dissolved Oxygen 4.7 4.5 -- -- -- -- --

8/29/2008
Observed Pressure 
on well head (in H2O) 1.8 -- -- -- -- cap off >5 cap off cap off cap off -- --
OVA (ppm) 0 -- -- -- -- 0 0 0 0 0 -- --
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 3.54 -- -- -- -- 5.59 * * * * -- --
Dissolved Oxygen -- -- -- -- -- -- --

9/8/2008
Observed Pressure 

9/8/2008 on well head (in H2O) >5 -- >5 >5 >5 >5 >5 >5 >5 >5 >5 >5
OVA (ppm) 0 -- 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 9.73 7.24 -- -- -- -- -- 6.13 -- -- -- --
Dissolved Oxygen 5.8 8.0 -- -- 9.9 -- --

9/9/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 >5 >5 >5 >5 >5
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 8.13 7.40 -- 6.38 -- -- -- -- -- -- -- --
Dissolved Oxygen -- -- -- -- -- -- --
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Table D-6. Summary of Air Sparge Field Data, Observation Well SP-TW-2B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 0.5 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-2B

9/10/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 >5 >5 >5 >5 >5
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 8.74 6.75 6.74 6.74 -- -- -- -- -- -- -- --
Dissolved Oxygen -- -- -- -- -- -- --

9/11/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 0 -- -- -- -- --
Chloroform Draeger 
tube -- -- -- 0 -- -- --
Depth to Water (ft) 7.84 -- -- -- -- -- 10.30 -- -- -- -- --
Dissolved Oxygen -- -- -- -- -- -- --

9/12/2008
Observed Pressure 

9/12/2008 on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 >5 >5 >5 >5 --
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 --
Chloroform Draeger 
tube -- -- -- -- 0.2 -- --
Depth to Water (ft) 8.59 -- -- -- -- -- -- -- -- -- -- --
Dissolved Oxygen 4.7 -- -- -- -- -- --

9/15/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 >5 >5 -- -- --
OVA (ppm) 0 0 0 0 0 0 0 0 0 -- -- --
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 3.42 3.46 3.50 3.57 3.46 3.38 3.38 3.38 3.39 -- -- --
Dissolved Oxygen 5.0 4.8 4.8 4.6 4.5 -- --

-- Data not collected.
cfm Cubic feet per minute.
ft Foot.
in H2O Inches of water.
OVA Organic vapor analyzer.
ppm Parts per million.
psi Pounds per square inch.
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Table D-7. Summary of Air Sparge Field Data, Observation Well SP-TW-3A, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-3A

8/28/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 -- >5 >5 3.3 4.8 4.8
OVA (ppm) 0 0 0 0 0 -- 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 1.82 -- -- 2.90 2.59 -- 2.48 2.40 2.33 2.39 2.31
Dissolved Oxygen 7.3 -- -- -- -- --

8/29/2008
Observed Pressure 
on well head (in H2O) 1.2 -- -- 3.5 3.0 1.6 3.0 3.0 3.0 -- --
OVA (ppm) 0 -- -- -- 0 0 0 0 0 -- --
Chloroform Draeger 
tube 0 -- -- -- -- --
Depth to Water (ft) 2.20 -- -- -- 2.25 2.28 2.29 2.29 2.27 -- --
Dissolved Oxygen -- -- -- -- -- --

9/8/2008
Observed Pressure 

9/8/2008 on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 4.8 4.6 4.2 3.8
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 2.33 2.13 2.01 1.87 1.85 1.73 1.68 1.58 1.52 1.48 1.46
Dissolved Oxygen 3.8 3.8 4.0 3.8 3.8 3.8

9/9/2008
Observed Pressure 
on well head (in H2O) 0 2.4 2.4 2.8 2.0 2.2 3.0 3.2 1.4 2.6 3.0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 1.40 1.40 1.48 1.40 1.42 1.40 1.48 1.41 1.41 1.42 1.35
Dissolved Oxygen -- 3.8 3.7 3.9 4.1 4.4

9/10/2008
Observed Pressure 
on well head (in H2O) 1.0 1.4 2.4 2.2 2.4 2.4 2.2 2.0 2.0 2.0 2.4
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 1.35 1.38 1.37 1.37 1.35 1.33 1.28 1.30 1.30 1.30 1.28
Dissolved Oxygen 3.5 3.4 3.4 3.4 3.5 3.4
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Table D-7. Summary of Air Sparge Field Data, Observation Well SP-TW-3A, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-3A

9/11/2008
Observed Pressure 
on well head (in H2O) 1.4 1.6 2.0 2.2 2.0 3.0 -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 -- -- -- -- --
Chloroform Draeger 
tube 0 -- -- -- -- --
Depth to Water (ft) 1.27 1.27 1.28 1.28 1.35 1.40 -- -- -- -- --
Dissolved Oxygen 3.7 3.8 3.8 -- -- --

9/12/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 >5 >5 >5 --
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 --
Chloroform Draeger 
tube -- -- -- 0.2 -- --
Depth to Water (ft) 6.55 6.50 5.82 5.73 4.82 4.75 4.55 4.57 4.43 4.43 --
Dissolved Oxygen 6.2 6.0 6.1 5.8 5.8 --

9/15/2008
Observed Pressure 

9/15/2008 on well head (in H2O) >5 >5 >5 >5 >5 >5 >5 >5 -- -- --
OVA (ppm) 0 0 0 0 0 0 0 0 -- -- --
Chloroform Draeger 
tube -- -- -- -- -- --
Depth to Water (ft) 3.41 3.28 3.04 2.78 2.63 2.64 2.84 2.65 -- -- --
Dissolved Oxygen 3.5 3.8 3.9 3.8 -- --

-- Data not collected.
cfm Cubic feet per minute.
ft Foot.
in H2O Inches of water.
-- Not applicable.
OVA Organic vapor analyzer.
ppm Parts per million.
psi Pounds per square inch.
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Table D-8. Summary of Air Sparge Field Data, Observation Well SP-TW-3B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 0.5 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-3B

8/28/2008
Observed Pressure 
on well head (in H2O) >5 >5 >5 >5 >5 >5 -- >5 >5 4.2 >5 4.8
OVA (ppm) 0 0 0 0 0 0 -- 0 0 0 0 0
Chloroform Draeger 
tube (ppm) -- -- -- -- -- -- --
Depth to Water (ft) 2.33 3.90 -- -- 3.60 3.18 -- 3.00 3.92 2.79 2.82 2.70
Dissolved Oxygen 7.7 5.1 -- -- -- -- --

8/29/2008
Observed Pressure 
on well head (in H2O) 1.6 -- -- -- -- 3.0 2.2 2.8 2.0 2.0 -- --
OVA (ppm) 0 -- -- -- -- 0 0 0 0 0 -- --
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 2.60 -- -- -- -- 2.65 2.67 2.73 2.72 2.70 -- --
Dissolved Oxygen -- -- -- -- -- -- --

9/8/2008
Observed Pressure 

9/8/2008 on well head (in H2O) >5 -- 4.8 >5 5 >5 >5 >5 >5 4.4 4.4 4.2
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 2.43 -- 2.17 2.07 1.93 1.97 1.80 1.80 1.72 1.66 1.62 1.60
Dissolved Oxygen 3.9 -- 4.0 4.0 4.0 3.7 3.4

9/9/2008
Observed Pressure 
on well head (in H2O) 2.0 2.2 2.4 0.2 2.4 2.0 1.6 2.6 3.0 2.0 2.4 3.0
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 1.55 1.59 1.58 1.68 1.62 1.60 1.62 1.71 1.82 1.81 1.63 1.59
Dissolved Oxygen -- 4.4 4.1 4.5 4.3 4.2 4.0

9/10/2008
Observed Pressure 
on well head (in H2O) 1.0 1.4 1.8 1.8 2.6 2.4 2.2 2.2 2.0 1.8 2.0 2.4
OVA (ppm) 0 0 0 0 0 0 0 0 0 0 0 0
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 1.58 1.60 1.65 1.63 1.65 1.66 1.60 1.50 1.53 1.55 1.53 1.45
Dissolved Oxygen 4.4 4.1 4.3 4.3 4.2 4.1 4.2
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Table D-8. Summary of Air Sparge Field Data, Observation Well SP-TW-3B, Air Sparge Pilot Study, Former Vicksburg Chemical Company, Vicksburg, Mississippi.

Well/Date Time Step: 0 0.5 1 2 3 4 5 6 7 8 9 10
(Hours)

SP-TW-3B

9/11/2008
Observed Pressure 
on well head (in H2O) 1.0 1.0 1.2 1.4 1.8 2.4 2.4 -- -- -- -- --
OVA (ppm) 0 0 0 0 0 0 0 -- -- -- -- --
Chloroform Draeger 
tube 0 -- -- 0 -- -- --
Depth to Water (ft) 1.63 1.63 1.62 1.60 1.60 1.59 1.67 -- -- -- -- --
Dissolved Oxygen 4.5 -- 4.3 4.2 -- -- --

9/12/2008
Observed Pressure 
on well head (in H2O) >5 4.8 >5 3.8 3.6 3.2 3.0 3.0 3.0 2.6 2.6 --
OVA (ppm) 0 -- 0 0 0 0 0 0 0 0 0 --
Chloroform Draeger 
tube -- -- -- -- 0 -- --
Depth to Water (ft) 2.08 2.03 2.03 2.01 1.98 1.98 1.97 1.99 1.95 1.96 1.96 --
Dissolved Oxygen 6.8 6.7 6.2 6.1 6.2 6.3 --

9/15/2008
Observed Pressure 

9/15/2008 on well head (in H2O) 0 0 1.4 1.6 2.8 3.0 3.2 3.2 3.4 -- -- --
OVA (ppm) 0 0 0 0 0 0 0 0 0 -- -- --
Chloroform Draeger 
tube -- -- -- -- -- -- --
Depth to Water (ft) 1.87 1.88 1.87 1.87 1.90 1.93 1.92 1.91 1.87 -- -- --
Dissolved Oxygen 4.2 4.1 4.2 4.4 4.2 -- --

-- Data not collected.
cfm Cubic feet per minute.
ft Foot.
in H2O Inches of water.
OVA Organic vapor analyzer.
ppm Parts per million.
psi Pounds per square inch.
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