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June 17, 2004 

Ms. Laura Leslie-Stuart, P.G. 
Arkansas Department of Environmental Quality 
Water Division, State Permits Branch 
8001 National Drive 
Little Rock, AR 72219 

Re: Geologic Investigation Report for EI Dorado Chemical Company 

Dear Ms Stuart: 

I have attached to this letter, two copies of the report detailing the geologic investigation 
efforts conducted at EI Dorado Chemical Company earlier this year. As we discussed in the 
work plan for this investigation, our goal was to verify the subsurface depth to the top of the 
Cook Mountain Formation and to install four additional monitoring wells down gradient of 
the plant processing area. We were able to achieve these goals for the most part but we did, 
run into some difficulties with the drilling technique prescribed in the work plan. 

We completed eleven of the twelve borings that were planned for the investigation work. 
Core samples of the Cook Mountain Formation (Cook Mt. Fm.) were obtained from ten of 
the eleven borings. These samples are labeled and currently stored in my office. 
Geophysical logs were run to the terminal depths of seven of the completed borings - partial 
logs were run on the remaining four borings. Direct-Push drilling equipment (GeoProbe) 
was used at the start of this investigation work, as described in our work plan. However, the 
subsurface sediments proved to be too hard for this equipment to penetrate through to the 
Cook Mt. Fm. at several locations. The GeoProbe equipment provided the geophysical 
logging capability for this project. We lost this capability once we were forced to switch to 
rotary-wash drilling equipment in order to complete the borings to the Cook Mt. Fm. The 
drilling operations required twice the amount of time that was estimated in the work plan 
due to the difficulty encountered with the direct-push drilling equipment. The last boring 
was not completed due to the problems with drilling and logging. , 

The four monitoring wells that were proposed in the work plan were completed at the 
designated locations. All four were terminated at the top of the Cook Mt. Fm. and screened 
in the bottom 10 feet of the Cockfield Fm. The wells have been sampled three times since 
their installation. The results are listed below: 
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Ammonia as N (ppm) 
1/28/04 3/16/04 5/18/04 

MW-19 0.64 <0.5 <0.5 
M\V-20 <0.5 <0.5 <0.5 
~fW-21 <0.5 <0.5 <0.5 
MW-22 0.61; <0.5 <0.5 

Nitrate (ppm) 
1/28/04 3/16/04 5/18/04 

MW-19 <0.5 <0.5 <0.5 
MW-20 <0.5 <0.5 <0.5 
MW-21 1.63\ 0.54 2.15 
MW-22 0.53; 0.66 0.95 

Sulfate (ppm) 
1/28/04 3/16/04 5/18/04 

MW-19 8.32 6.38 9.05 
MW-20 11.5 15.9 10.6 
M\V-21 8.17 3.62 4.59 
MW-22 6.62 2.88 3.74 

Total Dissolved Solids (ppm) 
1/28/04 3/16/04 5/18/04 

MW-19 1400' 238 220 
MW-20 730 186 140 
MW-21 82 130 110 
MW-22 540 <1.0? 136 

Total Lead (ppm) 
1/28/04 3/16/04 5/18/04 

MW-19 0.122 0.019 <0.015 
MW-20 0.024 <0.015 <0.015 
~fW-21 0.169 <0.015 0.029 
MW-22 0.021 <0.015 <0.015 

Total Chromium (ppm) 
1/28/04 3/16/04 5/18/04 

MW-19 0.077 <0.02 <0.02 
MW-20 0.034 <0.02 <0.02 
M\V-21 0.837 0.028 0.07 
MW-22 0.023 <0.02 <0'()2 



The concentrations of tested parameters in these four new monitoring wells are similar to 
the concentrations found in the up gradient background monitoring wells MW-l, MW-2 and 
MW-3. 

/ 

The eleven soil borings completed in this investigation indicate that in the southern part of 
the plant site the previously installed monitoring wells and soil borings did not extend to a 
depth sufficient to have contacted the top of the Cook Mt. Fm. The soil borings completed 
in the northern section of the plant site near the background wells MW-1, MW-2 and :r..1\\l-3 
indicate that these wells are within one or two feet of the Cook Mt. Fm. 

/ 

There were difficulties in visual logging of soil boring SB-09 near MW-15 on the north shore 
of Lake Killdeer. The borehole was logged as 178 of sand without contacting any clay. 
This is very unlikely considering the sediments found in surrounding borings. The cause of 
this anomaly is likely that the drilling crew did not thicken the drilling mud with bentonite to 
a viscosity sufficient to prevent sand from filling in the borehole. Ioe sand in the lower part 
of the Cockfield Fm. can be very fluid when saturated with groundwater and located at the 
bottom of a slope such as the location of SB-09. 

./ 

To resolve the problem with boring SB-09 and to have one consistent set of borehole 
logging data, we propose to conduct slim-hole geophysical logging on all existing monitoring 
wells at the plant site. This equipment will provide gamma and induction logs through the 
PVC casing of the monitoring wells. If this equipment proves to work well, we will use it to 
log any additional monitoring wells that are installed at the site. After we have verified the 
geology and that the slim-hole geophysical equipment produces adequate results, a work plan 
will be submitted for the installation of additional soil borings and monitoring wells. 

,/ 

If you have any questions or comments please contact me at 870-863-1498 or 
rwhitmore@edc-ark.CQm 

Sincerely, 

Randall W'hitmore 
Responsible Care® Manager 
EI Dorado Chemical Company 
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1.0 INTRODUCTION 

This Report documents the approach used to conduct an investigation to further characterize the 

geology and hydrogeology of the EI Dorado Chemical Company (EDC) facility in El Dorado 

Arkansas. The field activities included advancement and logging of eleven (11) borings and the 

installation of four (4) monitor wells. A map of the site is presented as Figure 1. 

1.1 OBJECTIVES 

The objectives of this investigation were to: 

• 	 Further characterize the shallow site stratigraphy with borings that penetrate through to .r 
the confining clay unit (Cook Mountain Clay); and 

• 	 Install additional wells to further define ground water flow and quality. 

1.2 SCOPE 

This report includes the following: 

• 	 Short description of drilling activities; 

• 	 Soil boring and well construction logs; 

• 	 Maps illustrating surveyed locations of new borings and wells; 

• 	 Geologic cross-sections; and 

• 	 An updated discussion on site geologic and ground water conditions. 

2.0 FIELD ACTIVITIES 

The field investigation procedures are described in the following sections. Field activities 

included soil sampling and logging; monitor well installation and sampling; and plugging and 

abandonment of soil borings. 
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2.1 SOIL SAMPLING 

Techniques used to characterize the soil conditions during this investigation included soil 

conductivity profiling; and soil collection for physical description and conductivity profile 

correlation. The field operation consisted of drilling and logging eleven (11) soil borings. The 

methodology used for soil sample collection consisted of Geoprobe collection devices and 

probes operated by EMS and an ATV Mud Rotary Drilling Rig operated by Diversified Drilling 

Services, Inc. (Diversified) of El Dorado, Arkansas. Figure 1 depicts the location of the borings. 

A summary of soil boring information is provided in Table 1. 

2.1.1 Geoprobe Sampling Equipment and Procedures 

The Geoprobe portion of the investigation was conducted from January 6, 2004 through January 

14, 2004. A soil conductivity log was obtained at all boring locations using the Geoprobe® 

developed Direct Image Soil Conductivity Logging System. Logging was accomplished by 

driving a rugged conductivity probe containing an isolated electrical array. As the probe is 

advanced, the array gathers electrical data and transmits the data through a communication cable 

that is fed from the probe through 1.25-inch drive rods into a microprocessor. A laptop computer 

operating the Direct Image software and connected to the microprocessor displays the changes in 

soil conductivity with depth in the form of an onscreen graph as the probe is advanced. At the 

conclusion of logging, the data was stored as a .DAT file in the computer and can be imported to 

existing spreadsheet software for processing and presentation. The soil conductivity logs were 

used to determine the depth of the Cook Mountain Formation and assist in the correlation of 

geologic units. The soil conductivity logs are presented on the boring logs in Appendix A. 

As shown on Table 1, Soil Borings SB-Ol, SB-02, SB-03 and SB-lO were completed using the 

Geoprobe rig. Borings SB-04 and SB-07 were drilled and sampled until refusal and were 

completed using Diversified's ATV Rig. The Geoprobe® Model 66 DT (posi-track mounted) 

direct-push sampling system was used to collect soil samples for site characterization. All 

sampling equipment was thoroughly cleaned prior to mobilization to the site. 
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Soil samples were collected using a Geoprobe Macro-core 48-inch long, 2-inch diameter soil 

sampling probe equipped with a disposable 1.5-inch diameter clear PVC sample collection tube 

within the probe. Soil samples were collected continuously, from ground surface to the 

termination depth of each boring. Upon completion of each 4-foot soil "push", the sample 

collection tube was retrieved and split open, and the soil visually described and logged by the 

field geologist in accordance with the Unified Soil Classification System. All soil descriptions 

and other pertinent observations were recorded on dedicated soil boring logs for each location. 

The soil boring logs are presented in Appendix A. The soil cores collected were not discarded 

and are stored on site. 

2.1.2 Mud Rotary Sampling Procedures 

Soil Borings SB-04, SB-05, SB-07 SB-08, SB-09, SB-ll and SB-12 were completed using 

Diversified's A TV Mud Rotary Drilling Rig. Because these borings were conductivity logged, 

samples were only collected at the termination depth of these borings. Cuttings were logged 

during drilling. Soil samples were obtained by either Shelby tube or split-spoon sampling 

devices in accordance with ASTM Methods Dl587 and D1586. Soil samples were visually 

classified in accordance with the Unified Soil Classification System as provided in ASTM 

D2488 and descriptions recorded on boring logs (see Appendix B). 

2.2 WELL INSTALLATION 

Monitor wells MW-19, MW-20, MW-21 and MW-22 were installed during this investigation. 

MW-21 was installed using the Geoprobe, the others using Mud Rotary drilling. The field 

procedures for the well installations are provided in the following sections. 

2.2.1 Geoprobe 

Monitor Well MW-21 was installed using the Geoprobe's direct-push capability driving 1.5-inch 

inside-diameter probe rod equipped with an expendable stainless-steel drive point. Once the 

desired depth was reached, the well was installed within the probe rod and the rod extracted, 
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leaving the temporary well and expendable drive point in place. Pre-packed screens were used 

for this well. Additional filter pack was placed above the pre-pack screens to ensure that there 

was at least two feet above the top of the screen. Above the filter pack, a grout seal was 

installed. The grout mixture consists of a mixture of bentonite, Portland cement and water in 

accordance with applicable Arkansas (Arkansas Water Well Construction Commission Rules and 

Regulations) and U.S. Environmental Protection Agency (Environmental Investigations 

Standard Operating Procedures and Quality Assurance Manual, USEPA, Region IV, Science 

and Ecosystem Support Division, November 2001) guidelines. A rubber well plug was placed in 

the well and the PVC casing placed in a locked protective casing. Well construction details are 

presented in Appendix B. MW-21 was developed by pumping it with a submersible pump. 

2.2.2 Mud Rotary 

A hollow stem auger was used to set 2-inch monitor well MW-20. Mud rotary procedures were 

used to install MW-19, MW-21 and MW-22. Monitor wells were constructed of 2-inch PVC 

well materials. Prior to well installation, the borings were enlarged with an 8-inch nominal 

diameter drill. Well materials consisted of2-inch PVC slotted well screen with a slot opening of 

0.01 inches. Total well depths, screen lengths and other specifications for each well are provided 

on Table 2. Above the well screen, PVC flush threaded well casing was installed such that 

approximately 2 feet of casing extends above ground surface. 

A filter pack composed of 20/40 graded silica sand was emplaced from the bottom up using the 

tremie method. The quantity of sand used was documented. The filter pack extended from the 

base of the borehole to 4 to 6 feet above the top of the well screen. The depth of the filter pack 

was measured and recorded on a well construction diagram. After measuring the filter pack 

depth, bentonite pellets were manually placed in the borehole to a thickness of 3 to 5 feet and 

allowed to hydrate overnight to provide a seal above the filter pack. 

Subsequent to bentonite hydration, a cement/bentonite grout slurry was trimmed into the 

remaining borehole annulus, from the bottom up to minimize voids and bridging. Subsequent to 

grout curing and settling, additional grout mixture was emplaced to fill the annular space to the 
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ground surface. A rubber well plug was placed in the well and the well placed in a locked 

protective casing. 

A well construction diagram was prepared by the supervising geologist for each well which 

includes pertinent information on well construction materials (quantities and depths). The wells 

were developed by pumping them with a submersible pump. 

2.3 MONITOR WELL SAMPLING 

MW-19, MW-20, MW-21 and MW-22 were sampled in January 2004. Depth-to-water 

measurements were collected from each well using an electronic water level indicator. Depth-to­

water measurements were subtracted from their respective top-of-casing elevations to calculate 

ground water elevations referenced to Mean Sea Level (MSL) at each well. 

The depth-to-water measurements were used to calculate the volume of water within each well 

and determine the amount to be purged prior to sampling. Three well volumes were removed 

from each well or until the well became dry using either a disposable bailer or a Redi-Flo electric 

pump. When a pump was used, dedicated polyethylene tubing was used for each well to 

minimize the potential for cross-contamination. Field indicator parameters (pH, conductivity 

and temperature) were recorded after removal of each well volume. Field meters used to 

measure field data were calibrated each day during sampling. Purge water was containerized for 

proper disposal. 

Ground water samples were collected using new, clean, dedicated, disposable polyethylene 

bailers. Ground water samples were placed into laboratory-provided containers with the 

appropriate preservatives. The containers were packed in ice-chests and shipped to the 

laboratory under chain-of-custody. Analytical results indicate that no constituents of concern for 

this site (ammonia, nitrate, chromium and lead) were detected in the samples. 
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2.4 BORING ABANDONMENT 

Borehole abandonment was accomplished in accordance with applicable Arkansas (Arkansas 

Water Well Construction Commission Rules and Regulations) and U.S. Environmental 

Protection Agency (Environmental Investigations Standard Operating Procedures and Quality 

Assurance Manual, USEPA, Region IV, Science and Ecosystem Support Division, November 

200 I) guidelines. Borings were abandoned by pumping grout down the open borehole using a 

tremie pipe from the bottom up. The solution used to abandon each borehole consisted of 

Portland Type I cement in 80lb. bags mixed with not more than 5-8% sodium bentonite powder 

by weight, and not more than 5 gallons of water per bag of cement. 

2.5 SURVEYING 

The location and ground elevation andlor top of casing of each boring or well installed were 

surveyed to provide accurate location data. Surveying was accomplished throughout the project 

to establish a surveyed location of other borings, wells, site topography, and other points of 

interest as necessary. 

3.0 GEOLOGIC INVESTIGATION RESULTS 

3.1 REGIONAL GEOLOGY 

The regional shallow geology consists of the Claiborne Group, with two units that crop out in 

Union County: the Cockfield Formation and the Cook Mountain Formation. The Cockfield 

Formation, locally referred to as the "lignite sand", is generally characterized by fine sand, 

interbedded silty clay and lignite becoming more massive and containing less silt and clay with 

depth. Beneath the Cockfield Formation lies the Cook Mountain Formation. The Cook 

Mountain is 50 to 200 feet thick and is composed of clay and silty clay containing minor 

amounts of localized very fine to silty sand. These clays serve as a confining unit between the 

more permeable overlying Cockfield Formation and the underlying aquifer. The Cook Mountain 

is uniformly underlain by the Sparta Formation. Most of the borings drilled at the site do not 
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extend into the upper part of the Cook Mountain Formation; therefore, the Cockfield Formation 

is not fully defined. The purpose of this additional investigation was to further define this unit. v' 

3.2 SITE GEOLOGY 

Site boring logs indicate the subsurface geology consists of interbedded sands, silts and clays of 

the Cockfield Formation which is underlain by the interbedded clays and fine sands of the Cook 

Mountain Formation. The sediments of the Cockfield are characterized as grey to orange sands 

silts and clays. The sediments of the Cook Mountain Formation consist of very hard, dark gray 

clays with some interbedded sands. Seven Cross Sections (locations shown on Figure 2) are 

presented on Figures 3 through 9. Sections A through D were presented in the 2001 Annual 

Ground Water Report and have been modified to add borings logged during this investigation. 

The Cook Mountain is defined on all cross sections. The top of the Cook Mountain Formation 

exists across the site at elevations ranging from 180 to 90 MSL, dipping from North to South 

(see Sections C, D and E). 
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TABLE 1 

SOIL BORING DETAILS 


GEOLOGIC INVESTIGATION REPORT 

EL DORADO CHEMICAL COMPANY 


EL DORADO ARKANSAS 


Boring ID Date East North 

Ground 
Surface 

Elevation 

Conductivity 
Depth 

Drilling and 
Sampling 

Depth 
Drilling 
Method 

feet MSL feet below ground surface 
S8-01 1/11/2004 1846.897 10915.590 208.57 30 32 Geoprobe 
S8-02 1/10/2004 5829.665 11562.880 214.41 40 40 Geoprobe 
S8-03 1/11/2004 3353.219 10364.750 198.39 30 28 Geoprobe 
S8-04 1/11/2004 6232.138 9480.964 174.99 34 31 Mud Rotary 
S8-05 1/20/2004 968.180 7157.142 219.47 58 60 Mud Rotary 
S8-071 MW-19 1/1112004 6741.293 5800.273 147.92 34 59 Mud Rotary 
S8-08 IMW-20 1/7/2004 7446.361 7138.067 190.39 52 52 Mud Rotary 
S8-09 1/22/2004 3610.846 5385.754 180.48 33 173 Mud Rotary 
S8-10 IMW-21 1/6/2004 10545.773 7797.167 173.40 32 32 Geoprobe 
S8-11 IMW-22 1/21/2004 4134.481 4154.273 170.79 30 77 Mud Rotary 
S8-12 1/20/2004 987.621 5373.757 184.33 38 65 Mud Rotary _ 



TABLE 2 
WELL CONSTRUCTION DETAILS 


GEOLOGIC INVESTIGATION REPORT 

EL DORADO CHEMICAL COMPANY 


EL DORADO ARKANSAS 


Well Date 
Top of Casing 

Elevation 
Depth Sceen Length Slot Size Diameter 

Materials 

feetmsl below ground feet inches inches 

MW-19 1/20/2004 150.41 59 10 0.01 2 PVC 

MW-20 1/19/2004 192.77 52 10 0.01 2 PVC 

MW-21 1/6/2004 176.29 32 10 0.01 1 PVC 

MW-22 
, 

1/22/2004 173.55 77 10 0.01 2 PVC 
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APPENDIX A 


BORING AND CONDUCTIVITY LOGS 




(5 
.Q 

E Classification0­ >. 
(f) No. 

Project No.: 03EC200 Northing: 10915.59 Geologist: SMF 

Project: EI Dorado Chem Easting: 1846.90 Drill Method: GeoProbe 

location: ElDorado, AR Grd. Elev: 208.57 Driller: --"J:.:::G~__ 

Date: 1-11-04 Total Depth (ft. bls) ~ Checked By: _____ 
600 N. 26TH AVE 


HATTIESBURG, MS 39401 

Page: 1 of 2 


SUBSURFACE PROFILE PLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

s Description I Unified Soil lab PID ~-----------------~--------------------~ :5 I Sample (ppm) 
<ll 
Cl 
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2 
 2 
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Hard light gray and orange silty 4 4

CLAY (Cl) 

5 5 


6 6 


7 7 
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0 z..: 
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Dense to very dense light gray fine 
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Project No.: --"0",3.::E""C,,,,2,"-00,,--_ Northing: 

Project: 

location: 

EI Dorado Chem Easting: 

ElDorado, AR Grd. Elev: 

10915.59 

1846.90 

208.57 

Geologist: SMF 

Drill Method: GeoProbe 

Driller: JG 

Date: 1-11-04 Total Depth (ft. bls) -RL Checked By: 

SUBSURFACE PROFILE 

:S­ a 
Description I Unified Soil I J:j 

~ E Classification>­0) U')
Cl 
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21 

Dense light gray silty SAND (SM) 

22 with some black grains 

23 

24 

Firm to dense light gray and light 

25 brown clayey SAND (SC) 

26 
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28 Medium light gray and orange fine 
sandy CLAY (Cl) 

29 
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Very stiff to hard dark gray CLAY 

(CH) 
32 __ IHitllligl:ltgIaJ( slJueamL 
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Project No.: 03EC200 Northing: 11562.88 Geologist: 


Project: EI Dorado Chem Easting: 5829.66 Drill Method: GeoProbe 


location: ElDorado, AR Grd. Elev: 214.41 Driller: ......::.J.o:eG~__ 


Date: 1-10-04 Total Depth (ft. bls) -±QJL Checked By: _____ 
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HATTIESBURG, MS 39401 

SUBSURFACE PROFILE PLE 

~ 

Soil Conductivity (mS/m) 
Probe Log 

Well Completion 
Details 

~ (5 
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Description I Unified Soil 
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lab PID ~---------------------~--------------------~ 
Sample (ppm)C. >­

Q,l (f)
Cl 

No. 
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2 

3­
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Very stiff dark gray and orange 6 
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Very dense light brown fine SAND 
(SP) 10 

with clay 

11 11 
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13 

14 

Very dense light gray SAND (SP) 
with clay 
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Ver:,tsilffdalkgray sandy CLAY­ 16 
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Project No.: 03EC200 Northing: 11562.88 

Project: 

location: 

EI Dorado Chem Easting: 5829.66 

ElDorado, AR Grd. Elev: 214.41 

Geologist: SMF 
Boring No.: 5B-02 

Drill Method: GeoProbe 

Driller: ----'"J~G~__ 

Date: 1-10-04 Total Depth (ft. bls) ~ Checked By: _____ 
600 N. 26TH AVE 

HATIIESBURG, MS 39401 

SUBSURFACE PROFILE 

E­ (5 
Description / Unified Soil :5 

.0 
E ClassificationCo >­

Q) (j)
0 

20 
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Hard dark gray silty CLAY (Cl) 

23 
Dense light gray clayey SAND (SC) 

24 -------------­

25 

26 

27 
Dense light gray SAND (SP) 

with clay 

28 

29 

30 -------------­

31 

Dense light brown clayey SAND 
32 (SC) 

33 

34 
Very stiff orange silty sandy CLAY 

(Cl) 
35 

36 

37 
Cook Mountian Formation 

38 Very stiff dark gray silty CLAY (Cl) 
with light gray silt seams, and lignite 

39 

Total Depth 40' 

40 -------------­

PLE 

lab PIDSample (ppm)No. 
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Soil Conductivity (mS/m) 
Probe Log 

Well Completion 
Details 
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80ring No.: 58-03 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

Project No.: --,O~3:.=E~C:.=2~OO~_ Northing: 10364.75 Geologist: SMF 

Project: EI Dorado Chem Easting: 3353.22 Drill Method: GeoProbe 

Location: ElDorado, AR Grd. Elev: 198.39 Driller: JG 

Date: 1-11-04 Total Depth (ft. bls) ~ Checked By: _____ 
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CLAY (Cl) 

Very stiff light gray fine sandy CLAY 
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with light gray silt seams 
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with light gray silt seams 

loose light gray clayey SAND (SC) 
with 1" clay seams 

Soil Conductivity (mS/m) Well Completion 
Probe Log Details 
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Boring No.: SB~03 
Project No,: 03EC200 Northing: 10364,75 Geologist: SMF 

Project: EI Dorado Chem Easting: 3353,22 Drill Method: GeoProbe 

Location: ElDorado, AR Grd, Elev: 198,39 Driller: ~J-,=G,--__ 

Date: 1-11-04 Total Depth (ft. bls) ~ Checked By: _____ 
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Page: 2 of 2 


SUBSURFACE PROFILE PLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 
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Project No.: 03EC200 Northing: 9480.96 Geologist: SMF 

Project: EI Dorado Chem Easting: 6232.14 Drill Method: Mud Rotary 

location: ElDorado, AR Grd. Elev: 174.99 Driller: Diversified 

Date: 1-11-04 Total Depth (ft. bls) ~ Checked By: _____ 
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Description I Unified Soil 
Classification 

lab PID
Sample (ppm)

No.>. 
<1l (J)
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0 

2 loose light gray fine SAND (SP) 
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6 

Very stiff light brown CLAY (CH) 
7 with fine sand seams 6' to 7.5' 
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10 Light gray silty SAND (SP) 

Soil Conductivity (mS/m) Well Completion 
Probe Log Details 

~------------------------~--------------------~ 

o 70 140 210 280 350 
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Very stiff light gray CLAY (CH) 

13 13 

14 14 

15 15 

Very dense to hard light brown 
16 16clayey sandy SilT (Ml) 


GeoProbe refusal at 16' 

17 17 

18 18 

19 19 
Stiff dark brown CLAY (Cl) 

20 20 



Project No.: 03EC200 Northing: 9480.96 Geologist: SMF 

Project: EI Dorado Chem Easting: 6232.14 Drill Method: Mud Rotarv 

location: ElDorado, AR Grd. Elev: 174.99 Driller: Diversified 

Date: 1-11-04 Total Depth (ft. bls) ......21Q... Checked By: _____ 
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:E- o 
n 
 labDescription / Unified Soil :5 E Samplec. Classification>­ No.Q) Cf)

Cl 
0 70 140 210 280 350 

20 20 

Stiff dark brown CLAY (Cl) 
___ -.lc;;,glJ!il2!1l!..dL _21 21 

2222 

23 23 

Dense dark gray SAND (SP) 


2424 

25 25 

26 Ught gray and brown sandy CLAY 26 
(CL) 


laminated 


2727 

2828 Dark gray SAND (SP) 

2929 

Cook Mlu9n Formation 

3030 	 Very stiff dark brown clay (Cl) 
with light gray sand laminations 

31 

Total Depth 31' 


31 

3232 

3333 

3434 

3535 

36 

37 

38 

39 

40 

~ 
~ 

>z w 



Project No.: --"0::;:3.:=E-",C",,20,,,,0,--_ Northing: 7157.14 Geologist: SMF 

Project: EI Dorado Chem Easting: 968.18 Drill Method: Mud Rotary 

Location: ElDorado. AR Grd. Elev: 219.47 Driller: Diversified 

Date: 1-20-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 1 of 4 

Boring No.: 8B-05 

ENVIRON.MENTAL l'() 
tdt\hA(~tMfNT StnvlCfS, iNC ~ 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

" ~ 
'" 13 .... 
0 
(j 

>-'z 
UJ 14:::; 
UJ 
(j 
« z 

Description I Unified Soil 
Classification 

Stiff light gray silty CLAY (CL) 
with orange stains 

Very stiff brown CLAY (CH) 
with light gray fine sand seams 

Lab 
Sample

No. 

«
:::; 

SUBSURFACE PROFILE PLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

PID ~----------------------~--------------------~ 
(ppm) 

40 80 120 160 200 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

16 

17 

0 
18 

z « 
~ 
'> 19 
i= 
0 
:::J 
0 z 
0 
0 

Very Stiffbrownciay(CL::CH)­
interbedded with light gray and 
__ Y~rl£lE!.Ji~e~~<!. __ 

18 

19 

20 

15 



Project No.: ---"O""3=.E.::::;C,,,20,,-,O,--_ Northing: 7157.14 Geologist: SMF 

Project: EI Dorado Chem Easting: 968.18 Drill Method: Mud Rotary 

location: ElDorado. AR Grd. Elev: 21947 Driller: Diversified 

Date: 1-20-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 2 of 4 

80ring No.: 58-05 

}iNVII~1V1E~11L~) 
r-"i i\ ~'i A G r M r. N 1" S f '( V ! ( [ S, ; (, ~ 

600 N. 26TH AVE 
HATIIESBURG, MS 39401 

SUBSURFACE PROFILE PLE 
Soil Conductivity (mS/m) 

21 

Well Completion 
Probe Log Details 

~ 

oE­
.0 Description I Unified Soil lab PID ~---------------------~-------------------~ E Sample (ppm)a Classification>­0; No.CfJ

0 120 160 200 ~__________~o 40 80 

20 

21 

22 22 
Very stiff dark gray CLAY (CH) 


with fine sand seams 

23 23 

24 24 

25 25 

26 26 

27 27 

28 28 
Very stiff dark gray clayey fine 


sandy CLAY (Cll 

2929 

3030 

3131 

3232 

3333 

3434 

Very stiff dark gray CLAY (CH) 3535 with light gray fine sand seams 

3636 

37 

36 

37 

38 

39 39 

Very dense dark gray fine SAND 
4040 

... 
0 
<.!J 
,..: 
z 
w
::; 
w 
<.!J..:
:z..:::; 

0 
:z..: 
~ 
~ ...
:; 
:::J 
0 
:z 
0
:; 



80ring No.: 58-05 

jiNVI~'\l.MJ~~TAl!_(:;) 
t'A /\ N A C f M E i~ T 'S f f{ V ! ( ), ,(, ~ 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

Project No.: 

Project: 

location: 

Date: 

03EC200 Northing: 7157.14 

EI Dorado Chem Easting: 

ElDorado, AR Grd. Elev: 219.47 

1-20-04 Total Depth (ft. bls) ~ 

Geologist: --"S",M""F____ 

Drill Method: Mud Rotary 

Driller: Diversified 

Checked By: _____ 

Page: 3 of 4 

57 -I'r77Trl­

SUBSURFACE PROFILE S MPLE 


"5 .a Description I Unified Soil 
E Classification» 

(J) 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 
.". 
o 

~ 
§ 

53 

~ 
~ 54 
w 

~ 
55:i::E 

~ 
w 

0' 56 
o "o 
N 

ili
t.) 

o 

j 
w 

~ 58 

~ 
f:: 
~ 59 
t;5 

lab PID
Sample (ppm)

No. 

(SP) 

with clay seams 


Very dense dark gray fine SAND 

(SP) 


with clay seams 


Very dense dark gray fine SAND 

(SP) 


with clay seams, and lignite 


Very dense dark gray fine SAND 

(SP) 


with clay seams 


- - - - - - - -10::---" 

Cook Mountian Formation 

Very stiff interbedded light gray fine 
sand (SP), and dark brown CLAY 


(Cl) 


Total Depth 60' • 

40 80 120 160 200 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

Soil Conductivity (mS/m) Well Completion 
Probe Log Details 

~------------------------~----.----------------~ 

56 

57 

58 

59 

isu~~__-L__________________~ 60 ____________________~___________________~60 ---LCLLI.:L4- - - - - - - ____-L__~~-I 



Project No.: 03EC200 Northing: 7157.14 Geologist: SMF 

Project: EI Dorado Chem Easting: 968.18 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 219.47 Driller: Diversified 

Date: 1-20-04 Total Depth (fl. bls) ~ Checked By: _____ 

Page: 4 of 4 

Boring No.: SB-05 

E IRONMEN'CI-\L 

600 N. 26TH AVE 
HATIIESBURG, MS 39401 

SUBSURFACE PROFILE 

~ 

'0~ 
.D Description I Unified Soil .!: EQ. Classification» 

Q) r/)
0 

60­

-
61­

-
62­

-
63­

-
64­

-
65­

-
66­

-
67­

-
68­

-
69­

-
70­

-
71­

-
72­

-
73­

-
74­

-
75­

-
76­

-
77­

-
78­

-
79­

-
80­

S~MPLE 


Lab 

Sample 


No. 


Well Completion 
Probe Log 

Soil Conductivity (mSlm) 
Details 

PID 
(ppm) 

0 40 80 120 160 200 

I I I I I60 --=z.. 

61­

62­ '­
63­

64­

65­

66­

67­

68­

69­

70­

71­

72­

73­

74­

75­

76­

77­

78­

79­

BO­
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Project No.: --:::0~3=E.:::C.:;20~0"--_ Northing: 

Project: 

location: 

EI Dorado Chern Easting: 

ElDorado, AR Grd. Elev: 

5800.30 

6741.46 

147,92 

Geologist: 

Drill Method: 

Driller: 

SMF 

Mud Rotary 

Diversified 

Boring No.: SB-07/MW-19 

Date: 1-11-04 Total Depth (ft. bls) ~ Checked By: _____ 
600 N. 26TH AVE 

HATTIESBURG, MS 39401 

SUBSURFACE PROFILE 

Description I Unified Soil 
Classification 

S MPLE 

lab PID 
Sample (ppm)

No. 

0-4~T4___~G~ro~u~n~d~S~u~rt~a~ce~____r-__~ 

" :.: 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Firm light gray silty fine SAND (SM) 

Stiff light gray fine sandy, silty, 
CLAY (Cl) 

Medium light gray fine sandy CLAY 
(Cl) 

light gray and orange, and very 
sandy 10' to 11.5' 

Dense light gray and orange clayey 
fine SAND (SC) 
with gravel at 14' 

Very stiff dark gray fine sandy CLAY 
(Cl) 

Firm dark gray and yellowish brown 
cayey SAND (SC) 

Dense gray fine sand (SP) 

o 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Page: 1 of 3 

Soil Conductivity (mSfm) 
Probe Log 

40 80 120 160 200 

Well Completion 
Details 

Stickup: 
2.49' 



B 

Project No.: 03EC200 Northing: 5800.30 Geologist: SMF 

Project: EI Dorado Chem Easting: 6741.46 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 147.92 Driller: Diversified 

Date: 1-11-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 2 of 3 

Boring No.: SB~07/MW~19 

}}NV I~lV1E~]Al=_~~) 
h,l A f\; ;" G F i'\1 t N I ) t' (~\ I <: F :" 'i<4 ( c ' 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE S MPLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

Description I Unified Soil Lab PID ~-------------+-----------~ 
Sample (ppm)Classification No. 

o 40 60 120 160 200 ~--'----------l 

21 
Very dense light gray and orange 


clayey fine SAND (SC) 

22 

23 
Very stiff dark gray CLAY (CH) 

24 

Very dense light gray fine to 25
medium SAND (SP) 

26 

27 

28 

29 

Very dense light gray fine to 30
medium SAND (SP) 

31 

32 

~ 33 
b 
l')
..,: 
z 
UJ 34::;; 
UJ 

Very dense light gray fine to ~ medium SAND (SP) 35 
with 1/4" clay seams ;;: 

UJ 

36~ 
<!1 

~ 
frl 37 

~ 
3: 38 

~ fl~ ~ 
t> 

Very dense light gray fine to 
8~___L-____________~__~__~_40______________~___________~ 
5 



Project No,: ---"0",3;.:E""C",2,,,,0,,-0_ Northing: 5800,30 Geologist: SMF 

Project: EI Dorado Chem Easting: 6741.46 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd, Elev: 147.92 Driller: Diversified 

Date: 1-11-04 Total Depth (fl. bls) ~ Checked By: _____ 

Page: 3 of 3 

Boring No.: SB-07/MW-19 

ENVIRON,MENTAL 0~\ 
~~-',':j 
tA{-\~ACrr·Aft-"ir St (tl.')CfS. INC 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

Well Completion 

Details 


47.0' 

L.C:L.L_ 59.o· 



Project No.: 03EC200 Northing: Geologist: SMF 

Project: EI Dorado Chem Easting: 7446.47 Drill Method: GeoProbe 

location: ElDorado. AR Grd. Elev: 192.77 Driller: ~J:::::G,--__ 

Date: 1-07-04 Total Depth (fl. bls) ~ Checked By: _____ 

Page: 1 of 3 

Boring No.: SB-OS/MW-20 

ENVIRONMENTAI::_l~;) 
MANACEr·/fNl SfgVjeES, ;N(. '. 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE PLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

'0 lab PID 
E 
.0 Description I Unified Soil 

Sample (ppm)>­ Classification No.(f) 

Firm light brown silty fine SAND 

(SM) 


2 


3 

Dense orange clayey silty SAND 
(SC-SM)

4 

5 Stiff grayish brown, light gray, and 

orange fine sandy CLAY (Cl) 


6 

7 
Dense light gray silty clayey fine 

SAND (SC-SM) 
8 

9 

10 
Very stiff grayish brown clay (Cl) 
with light gray fine sand and silt 

laminations
11 

12 

13 

14 
Very stiff to hard grayish brown 


CLAY (CH) 

with light gray silt seams 


15 

16 

17 

Medium light brown and light gray 

fine sandy CLAY (Cl) 


orange stains 19' to 20' 


o 60 120 180 240 300 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

::> z 
UJ ..., 
a. 
(,'l 
0 
0 
N 
(.) 
uJ 
0 '" 
...J 
...J 
uJ;;: 
Cl 
Z 
<{ 

i:: 
:>
;:: 
(.) 
::> 
0 z 
0 
(.) 
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19 
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19 « z « 
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LU 
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0 
0 
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u 
LU 

'"0 

...J 

...J 
LU 

~ 
0 
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0 
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Project No.: 03EC200 Northing: 7137.84 Geologist: SMF 
Boring No.: SB-OB/MW-20 

Project: 

Location: 

EI Dorado Chem Easting: 7446.47 

ElDorado, AR Grd. Elev: 192.77 

Drill Method: GeoProbe 

Driller: ----><J"'G'--__ 5NVI~ME~II\!~~~) 
t-JAt",\(;[L,!F1'....:T s~ nV1C( S, iN v 

Date: 1-07-04 Total Depth (ft. bls) ~ Checked By: _____ 
600 N. 26TH AVE 

HATTIESBURG, MS 39401 

SUBSURFACE PROFILE 

:E­ o 
Description I Unified Soil .0.r: E15. >. Classification 

Q) (f)
0 

20 

Stiff gray CLAY (CH) 

21 

22 
Very dense light gray and light 
brown clayey fine SAND (SC) 

23 
clay in 1/8" seams 

24 -------------­

25 Very dense light gray fine SAND 
(SP) 

26 

-------------­
Very dense light gray clayey fine 

27 SAND (SC) 
in 1/8" seams 

28 

29 

Very dense light gray fine SAND 

30 
(SP-SC) 
with clay 

31 

32 -------------­

33 

34 

Very dense light gray fine SAND 
35 (SP) 

clay laminations 33' to 34' 

36 

37 

38 

39 

Very dense light gray fine SAND 
40 

PLE 

Lab 
PIDSample 

No. 
(ppm) 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Page: 2 of 3 

Soil Conductivity (mS/m) 
Probe Log 

60 120 180 240 300 

Well Completion 
Details 

38.0' 
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Project No.: 03EC200 Northing: 7137.84 Geologist: SMF 

Project: EI Dorado Chem Easting: 7446.47 Drill Method: GeoProbe 

Location: ElDorado. AR Grd. Elev: 192.77 Driller: --"J.!::G~__ 

Date: 1-07-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 3 of 3 

Boring No.: SB-OB/MW-20 

JiNVI~.lVIE£~!T4J=_() 
\1 A r.. /".:::. t !y~ t N r '> t R V I ( [ ~, 1 N ~ 

600 N. 26TH AVE 
HATIIESBURG, MS 39401 

SUBSURFACE PROFILE S MPLE 

(5~ ..a Description I Unified Soil Lab PIDE Sample (ppm)a.. >, Classification 
Q) (j) No. 

Q 

40 (SP) 
clay laminations 40 to 40.5' 

41 

42 

43 

44 

Very dense light gray fine SAND 
45 (SP) 

clay laminations 43.5' to 49' 

46 

47 

48 

49 

50 

51 
Cook Mountian Formation 

Very stiff blueish gray CLAY (CH) 
52 .1:l/i1b fine. sand ..s.e.aros ___ 

'<t Total Depth 52' S2 
¥l 

53
l-e 
(')
;-: 
z 
w 54:::; 
w 
(') 
« z « 55 
> 
;:;; 

z 
W ..., 
n. 56 
(') 
ci 
0 
N 
() 
ill 57 
0 '" 
..J 
..J 
UJ
s: 58e 
z 
« 
~ 

59 ~ 
() 
::l 
e 
z 
0 60 
t) 

60 120 180 240 300 

40 

41 

42 

43 

44 

45 

46 

Well Completion Soil Conductivity (mS/m) 
Probe Log Details 

~--------------------~----------------~ 

40.0' 

51 

52.0'52 

53 

54 

55 

56 

57 

58 

59 

60 



Project No.: --"O",3=E.;;:;C=.20",,0,,--_ Northing: 5385.75 

Project: EI Dorado Chern Easting: 3610.85 

Location: ElDorado. AR Grd. Elev: 180.48 

Date: 1-22-04 Total Depth (ft. bls) ...1U.Q.. 

:E­
.<= 
0. 
II) 

Ci 

0 

2 

3 

4 

11 

12 

o 
.0 
E 
""(J) 

Description I Unified Soil 
Classification 

Dense light gray SAND (SP) 

stiff dark gray silty C LAY 

Very stiff dark gray CLAY (CH) 

Light gray and orange sandy CLAY 
(CL) 

SUBSURFACE PROFILE 


,. 
~ 
'" .... 
0 
(9 
,..: 
z w 
::e w 
(9 
-<z 
-<::e 
~ 
w 

13 

14 

15 

Lab PID 
Sample (ppm)

No. 

Geologist: SMF 

Drill Method: Mud Rotary 

Driller: Diversified 

Checked By: _____ 

Page: 1 of 9 

Soil Conductivity (mS/m) 
Probe Log 

Boring No.: 5B-09 

600 N. 26TH AVE 
HATTIESBURG. MS 39401 

Well Completion 

Details 


~--------------------------~--------------------~ 

o 70 140 210 280 350 

2 


3 


4 

5 


6 


7 


8 


9 

10 


11 


12 


13 


14 


15 


16 

17 


18 


1 
I 

19 

20 



Project No.: --,0",3.=E""C.::.20",0,,--_ Northing: 5385.75 Geologist: SMF 

Project: EI Dorado Chern Easting: 3610.85 Drill Method: Mud Rotary 

Location: ElDorado. AR Grd. Elev: 180.48 Driller: Diversified 

Boring No.: 8B-09 

Date: 1-22-04 Total Depth (fl. bls) ~ Checked By: _____ 

Page: 2 of 9 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 
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~: 

~i 
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::>: 

40 

41 

42 

43 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

Project No.: 03EC200 Northing: 5385.75 Geologist: SMF 

Project: EI Dorado Chem Easting: 3610.85 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 180.48 Driller: Diversified 

Date: 1-22-04 Total Depth (ft. bls) --1.U..Q.. Checked By: _____ 

Page: 3 of 9 

Boring No.: 5B-09 

JiNVl~.ME~~rAl:.~) 
MAt";ACEryjENT stHvlcrs, iNC. " 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE S MPLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

oE­
.0 Description I Unified Soil Lab PID ~----------------------~----------------------i.s E Sample (ppm)0. Classification>. . No.Q) (/)

0 
140 210 280 35070 

40with 1" clay seams 

41 

42 

43 

44 

Very dense light gray Sand (SP) 45
with 1" clay seams 

46 

47 

48 

49 

Very dense light gray Sand (SP) 50
with 1" clay seams 

51 

52 .. 
a 
<Ii 
OS 53 
f-
o. 
C):
,...: 
z 

54~:wi 
('). 

Very dense light gray Sand (SP) ~ 55::£i with 1" clay seams 
>z 
UJ 
-, 560. 
(') 

0 
0 
N 
U 

57
'" '" 
~ 58 

59>;::: 


0 
Very dense light gray Sand (SP) 
z 600 

U 



Project No.: --,=0""3:!=E",,C~2::::;00~_ Northing: 5385.75 Geologist: SMF 

Project: EI Dorado Chem Easting: 3610.85 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 180.48 Driller: Diversified 

Date: 1-22-04 Total Depth (ft. bls) ...1nJL Checked By: _____ 

Page: 4 of 9 

Boring No.: 5B·09 

ENVIRONMENTA.L (~ 
.... / 

~~1ANACf.(yt I: N'f \f nV1C!: S, iNC '.­

600 N. 26TH AVE 
HAnIESBURG, MS 39401 

SUBSURFACE PROFILE S MPLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 
(5 

.J:l 


~ 
Description I Unified Soil Lab PID ~-------------~------------~ :oS E Sample (ppm)Cl. :>, Classification 

Q) No.(/)
Q 

o 70 140 210 280 350 1--------------1 
60 with 1" clay seams 

61 61 

62 62 

63 63 

64 64 

Very dense light gray Sand (SP) 65 65with 1" clay seams 

66 66 

67 67 

6866 

6969 

Very dense light gray Sand (SP) 7070 
with 1" clay seams 

7171 

7272 

7373 

7474 

Very dense light gray Sand (SP) 7575 with 1" clay seams 

7676 

7777 

7678 

7979 

Very dense light gray Sand (SP) 8080 

... 
~ 
l-e 
t!l 
,..:
z w 
::'i 
Ul 
t!l « z « 
::'i 
>z w .., 
a. 
t!l 
0 
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Project No.: 03EC200 Northing: 5385.75 

Project: EI Dorado Chem Easting: 3610.85 

Location: ElDorado, AR Grd. Elev: 180.48 

Date: 1-22-04 Total Depth (ft. bls) ~ 

SUBSURFACE PROFILE 


"0:S .c 
.!: E15. >­
OJ (f)
0 

80­

- . ':. 
.... 

81­

-:. : 

82­
:: 

-
.,'. :..> 

83- .. 

- ." 

:
84-' 

....:J . 
..' 

85­
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86­
::­

- :: 
87- :. :., 

-I: 
88- . :.' 

- . ::. 
89­ :: 

- :. .... 
90­ ,.,::. 

-
91.-:. 

- ..... ....:: 

92-" 
.".: -. 

93­
b 
(9 _.' 
f ­
Z 
W 94­::;: '::­
W 
(9 ­<t :..:Z 
<t 95-'.::;: ..' 

~ -w 
:. 

~ 96­
(9 :..: o J. o 
N ....'-' 
W 97­'"o - ..:..•.........:: 

...J 
...J w 
~ 98­
0 
z 
<t -
~ 
;; :.99- .' 
>=
'-' 
~ -I : 
0 

is 100­
'-' 

Description / Unified Soil 

Classification 


with 1" clay seams 

Very dense light gray Sand (SP) 
with 1" clay seams 

Very dense light gray Sand (SP) 
with 1" clay seams 

Very dense light gray Sand (SP) 
with 1" clay seams 

Very dense light gray Sand (SP) 

S,f\MPLE 

Lab PIDSample 
(ppm)No. 

Geologist: SMF 

Drill Method: Mud Rotary 

Driller: Diversified 

Checked By: 

Page: 5 of 9 

Soil Conductivity (mS/m) 

Boring No.: 5B-09 

ENVl~ME~~I~_~;)<:, N A C f M F N 1 ) i H V ! ( E S, i N <: ~<, 
600 N. 26TH AVE 

HATIIESBURG, MS 39401 

Well Completion 

0 

80 

81­

82­

83­

84­

85­

86­

87­

88­

89­

90­

91­

92­

93­

94­

95­

96­

97­

98­

99­

100­

DetailsProbe Log 

70 140 210 260 350 

I I I I 1 



Project No.: ---.!:0::::3=E.::::C:::;20~0,--_ Northing: 5385.75 Geologist: SMF 

Project: EI Dorado Chern Easting: 3610.85 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 180.48 Driller: Diversified 

Boring No.: 5B-09 

Date: 1-22-04 Total Depth (ft. bls) 173.0 Checked By: _____ 

Page: 6 of 9 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 



Project No.: ----!:o~3.:E.:=C:::.20"'0'___ Northing: 5385.75 Geologist: SMF 

Project: EI Dorado Chem Easting: 3610.85 Drill Method: Mud Rotary 

Location: ElDorado. AR Grd. Elev: 180.48 Driller: Diversified 

Date: 1-22-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 7 of 9 

Boring No.: 5B-09 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE S MPLE 
Well Completion Soil Conductivity (mS/m) 

E, 0 
.0 Description I Unified Soil a E Classification>. 

Q) (J)
0 

120 with 1" clay seams 

121 

122 

123 

124 

Very dense light gray Sand (SP) 
125 with 1" clay seams 

126 

127 

128 

129 

Very dense light gray Sand (SP) 
130 with 1" clay seams 

131 

132 
... e 
~ 133.... 
a 
(5 

z'"'w 134
::i! 
w 
(5 

~ Very dense light gray Sand (SP) « 135::i! with 1" clay seams 
>z 
w 

a: 136 
(5 
0 
0 
N 
<..l 
w 137 
0 '" 
:::l 
w 
~ 138 a z « 
~ 

139'> 
>=
() 
:J a z Very dense light gray Sand (SP) 
0 140 
() 

DetailsProbe Log 

Lab PID ~------------------~---.----------~ 
Sample (ppm)

No. 

o 70 140 210 280 350 1-______________-\ 

121 

122 

123 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 



Boring No.: 5B-09 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

Project No.: 03EC200 Northing: 5385.75 Geologist: SMF 

Project: EI Dorado Chem Easting: 3610.85 Drill Method: Mud Rotary 

Location: ElDorado. AR Grd. Elev: 180.48 Driller: Diversified 

Date: 1-22-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 8 of 9 

SUBSURFACE PROFILE S MPLE 


oE­
.0 Description / Unified Soil .c EC. Classification>-

Ql en
0 

.. 

0 

~ 
.... a 
(!) 
,.: 
z 
w 
::; 
w 
(!) 
<>: z 
<>: 
::; 
>z 
w 
..., 
a. 
(!) 
0 
0 
N 
0 
w 
'"0 

...J 

...J 
Ws: 
a 
z 
<>: 
>­.... 
:> 
~ 
0 
:::J 
a 
z 
0 
0 

140 with 1" clay seams 

141 

142 

143 

144 

Very dense light gray Sand (SP) 145 
with 1" clay seams 

146 

147 

148 

149 

Very dense light gray Sand (SP) 150 
with 1" clay seams 

151 

152 

153 

154 

Very dense light gray Sand (SP) 
155 with 1" clay seams 

156 

157 

158 

159 

Very dense light gray Sand (SP) 
160 

140 

141 

142 

143 

144 

145 

146 

147 

148 

149 

150 

151 

152 

153 

154 

155 

156 

157 

158 

159 

160 

Lab 
PID

Sample 
(ppm)

No. 

Soil Conductivity (mS/m) Well Completion 
Probe Log Details 

70 140 210 280 350 1-____________---, 



Project No.: 03EC200 Northing: 5385.75 Geologist: SMF 

Project: EI Dorado Chem Easting: 3610.85 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 180.48 Driller: Diversified 

Date: 1-22-04 Total Depth (ft, bls) ~ Checked By: _____ 

Page: 9 of 9 

SUBSURFACE PROFILE Sf.MPLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 
~ 

0~ Lab..c Description I Unified Soil PID.J;; SampleE15.. Classification (ppm)>­
Q) No.(J)
0 


0 70 140 210 280 350 


I I I I I160­ 160with 1" clay seams 
' .... '. -

.... 
161­ 161­

I:> ',.,-
162- 1<> 162­I,::':'." 

-
>.

163-
1 

163­
" : 

-I· '.•, 

164­ 164­

-I·,···· 
. :." Very dense light gray Sand (SP) 165­

with 1" clay seams 
165-

_.'
I,> .,'. 

:," 
166­166- L:",'., 

-
I:.',· 


167­ 167­

- I •. '•. 

168-' :" 


" ... 

168­
I:: .,'.-

:,' 
169­

I ... 

169­

-
Very dense light gray Sand (SP) 170­170-I'· 

with 1" clay seams 
-

,.:',', ... , 171­171­

-
.:, .... ..... 

X 

172­172­

-,'" ..::,.~ 
<') 173­173 - - - -Total Deptllff3' - - ­e­
o -e­" z 
LU 174­174­::; 
LU -« "z « 175­175­
> 
::; 

Z -
LU 

176­176­

" 
~ 

o 
o -
N 
() 
LU 177­177­
8 
..J 
..J -
LU 

178­"= 178­o 
z « -
~ 
;; 179­179­
>= 
() 
~ -o 

180­o 
z 

180­
() 

Boring No.: 5B-09 

600 N. 26TH AVE 
HATIIESBURG, MS 39401 



Project No.: ---=0~3=E.:::C.:.20::!.l0,--_ Northing: 7797,15 Geologist: SMF 

Project: El Dorado Chem Easting: 10546.00 Drill Method: GeoProbe 

location: ElDorado, AR Grd, Elev: 176,29 Driller: JG 

Date: 1-06-04 Total Depth (ft, bls) ~ Checked By: _____ 

Page: 1 of 2 

Boring No.: SB-10/MW-21 

ENVIRONMENTAl:::.~;) 
tA,\~AC;:, f,.'i r N r Sf R1/1( 1:) !i\lC ~ 

600 N, 26TH AVE 
HATTIESBURG, MS 39401 

Q " 
!!1 
'" 
I-
Cl 
(!l 

z "' w 
:::; 
w 
(') 
« z «:::; 
~ 
w .., 
(\, 

~ 
0 
0 
N 
() 
w 
0 '" 
::I 
w 
~ 
Cl 
Z « 
>­
!:: 
2:: 
l-
Ll 
::> 
0, 
Z' 

8 

SUBSURFACE PROFILE 


(5::::.. 
.0 Description I Unified Soil .c EC. Classification>­0) (f)

Cl 

Ground Surface 
0 

Stiff light gray sandy CLAY (Cl) 

loose light gray silty SAND (SM) 2 

3 

Very stiff yellowish brown sandy 
CLAY (Cl) 

4 

5 

Dense orange and light gray clayey 

SAND (SC) 


with light gray clay lenses 


6 

7 

8 

9 

10 

11 

12 Firm light brown medium SAND 
(SP) 

13 

14 

15 

16 
Dense light brown and light gray 

clayey SAND (SC) 
17 

18 

19 

Frim light gray and orange SAND 
20 

S MPLE 

lab PID
Sample (ppm)No, 

0 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Soil Conductivity (mS/m) 

Probe Log 


60 ;20 180 240 300 
I 

Well Completion 

Details 


Stickup: 
2.89' 



Project No,: 03EC200 Northing: 7797,15 Geologist: SMF 

Project: EI Dorado Chern Easting: 10546.00 Drill Method: GeoProbe 

Location: ElDorado, AR Grd, Elev: 176,29 Driller: --"J"'G'--__ 

Date: 1-06-04 Total Depth (ft, bls) ~ Checked By: _____ 

Page: 2 of 2 

Boring No.: 5B-10/MW-21 

,ENVIRONJv1ENTAL 
~A, N A li f ;~ :; f q V I (E"~~~~~-' 

600 N, 26TH AVE 
HATTIESBURG, MS 39401 

Ul 
M 
0 

...J 

...J 
Ul 
~ 

i: 

SUBSURFACE PROFILE 

!E­ '0 
Description JUnified Soil .r; .0 

'l5.. E Classification>. 
<Il (f)

Cl 

20 (SP) 

21 

22 

23 

24 

25 
Frim light gray and orange SAND 

(SP) 

26 

27 

28 

29 

Cook Mountian Formation 

30 
Very stiff dark gray CLAY (Cl) 

with light gray sand seams 

31 

32 

Total Depth 32' 

33 

34 

35 

36 

37 

38 

39 

40 

PLE 

lab PID
Sample (ppm)No, 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

Soil Conductivity (mS/m) 
Probe Log 

Well Completion 
Details 

60 120 180 240 300 1----,------------1 

200' 

22,0' 

L:..J::J;.J...._ 32,0' 

>z 
w ..., 
0.. 
(!) 
0 
0 
N 
u 

~ 
t:; 
:::J 
c:> z 
0 
u 



Project No.: 03EC200 Northing: 4154.50 Geologist: SMF 

Project: EI Dorado ChemEasting: 4135,10 Drill Method: Mud Rotary 

location: ElDorado, AR Grd, Elev: 170.79 Driller: Diversified 

Date: 1-21-04 Total Depth (ft, bls) ~ Checked By: _____ 

Page: 1 of 4 

Boring No.: SB-11/MW-22 

ENVIRON1\1ENTAL ~:0 
tJi\N1\\.~tf<./tFNT Sf~VI(rS. lNC. 

600 N. 26TH AVE 
HATIIESBURG, MS 39401 

12 

13 

SUBSURFACE PROFILE PLE 
Soil Conductivity (mS/m) 'Nell Completion 

Probe Log Details 

(5 
.0 Description I Unified Soil lab PID ~------------------~-------------------~ 

2 

E Sample (ppm)Classification>­ No,(/) Stickup: 
20 40 60 80 100 2.76' 

Very dense light gray fine SAND 

(SP) 
 3 

with 1" clay seams 

4 4 

5 5 

6 

7 

8 

9 

10 

11 

12 


Interbedded light gray SAND (SP), 
 13
and gray stiff CLAY (Cl) 

.. 

~ 
'" >-
Cl 
(!J 

>­z 
UJ 
:2 
w 
t? « z « 
:2 

14 

15 

16 

17 

18 

19 

20 



Project No.: --"0",3.=E,:::;C",,20,,,,0,,--_ Northing: Geologist: SMF 

Project: EI Dorado Chem Easting: Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 170.79 Driller: Diversified 

Date: 1-21-04 Total Depth (ft. bls) .....11..lL- Checked By: _____ 

Page: 20f4 

Boring No.: SB-11/MW-22 

~'JVI'~ME~I~J=-Q;) 
1,.1 r\ ~'\ ,A C f; i\.! l N r -; ~ H \.,' 1<; :' ~~. t (, ~, 

600 N, 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE 

(5:S 
.iJ Description I Unified Soil t E Classification>­al (f)

0 


20 


21 


22 


23 


24 


25 


26 

27 


28 


29 


30 
 Interbedded light gray SAND (SP), 
and gray stiff CLAY (Cl) 

(Continued) 
31 


32 

... 
~ 

33'" f ­a 
C!l 
,.; 
z 

PLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

Lab PID
Sample (ppm)No, 

100 1-__.________--;20 40 60 80 

20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


w 3434:;: 
w 
C!l..: z « 3535:;: 
>z 
w 

36Cl 36 
C!l 
0 
0 
N 
u 
w 3737 
0 '" 
-' 
-' 

s:w 
3838a 

z..: 
~ 
~ 3939 
f-
U 
:::> 
Cl 
z 40400 
u 



Project No.: 03EC200 Northing: 4154.50 Geologist: SMF 

Project: EI Dorado Chem Easting: 4135.10 Drill Method: Mud Rotary 

Location: ElDorado. AR Grd. Elev: 170.79 Driller: Diversified 

Date: 1-21-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 3 of 4 

Boring N().: SB-11/MW-22 

ENVIRO~~(~;)
~T SfRV1CfS, !N( 'v' 

600 N. 26TH AVE 
HATIIESBURG, MS 39401 

SUBSURFACE PROFILE 

0~ 
.0 

r­z 
w 
::; 
w 
(!) 
« z 

40 

41 

42 

51 

~ 55 

~ 
w 

D.' 
(!) 

Description / Unified Soil .I:: Ea. Classification>­
III (f)

0 

Interbedded light gray SAND (SP), 
and gray stiff CLAY (CL) 

(Continued) 

PLE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

Lab PIDSample (ppm)No. 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

20 40 60 80 100 I----------------i 



Project No.: ~O:!!3=E~C=:20~O~_ Northing: 4154.50 Geologist: SMF 

Project: EI Dorado Chern Easting: 4135.10 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 170.79 Driller: Diversified 

Date: 1-21-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 4 of 4 

Boring No.: SBN 11/MWN 22 

ENVIRON.MENTAL, ~::) 
tAANAc,Ol!Nr SfRV1CfS. iNC ' 

600 N. 26TH AVE 
HATIIESBURG, MS 39401 

Well Completion 
Details 

63.0' 

65.0' 

67,0' 

1:...1-L..L-no' 



Project No.: 03EC200 Northing: 5373.76 Geologist: 

Project: EI Dorado Chem Easting: 987.62 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 184.33 Driller: Diversified 

Date: 1-20-04 Total Depth (ft. bls) -2§JL Checked By: _____ 

Page: 1 of4 

Boring No.: SB-12 

ENVIRONMENTAL ~;) 
MA~AC£r-..-lfNT )tRVICt) lNC "" 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE 

'0 
.0 Description I Unified Soil 
E Classification?!i 

PLE 

Lab PID 
Sample (ppm)

No. 

Soil Conductivity (mS/m) Well Completion 
Probe Log Details 

40 80 120 160 200 

0-+~~----~~~~~~-----+-----1 
'. 

.,. 
'" if! 
'" f-a 
(.'l 
f-' z 

2 

3 

4 

Dense light gray silty SAND (SPl 5 

6 

7 

8 

9 

10 

11 

12 

13 

Very stiff dark gray CLAY (CH) 14w 
::; 
w 
(.'l 
« z «::; 15 

16 

17 

18 
Cl z « 
~ 
:> 
i= 
(.) 
:::l 
Cl z 
(.) 

Gray clayey SAND (SCl 

19 

Very stiff dark gray CLAY (CHl 

20 0 



Project No.: --"0""3.=E,,,C:::;.20,,,0,,--_ Northing: 5373.76 Geologist: SMF 

Project: EI Dorado Chem Easting: 987.62 Drill Method: Mud Rotary 

Location: ElDorado, AR Grd. Elev: 184.33 Driller: Diversified 

Date: 1-20-04 Total Depth (fl. bls) ~ Checked By: _____ 

Page: 2 of 4 

Boring No.: 5B-12 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE 

'0~ 
.0 

-' -' 
UJ
s: 
0 z « 
>-
I-
;;:
;:: 
u 
:::l 
0 
Z 
0 
U 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

39 

Description I Unified Soil .r:: Eis. Classification>­Q) U)
0 

Very stiff dark gray CLAY (CH) 
(Continued) 

PLE 


Lab

Sample


No. 


Soil Conductivity (mS/m) Well Completion 
Probe Log Details 

PID ~--------------~-------------~ 
(ppm) 

120 160 200 I-________________~o 40 80 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 



41 

45 

46 

47 

51 

52 .. 
~ 
ill 53
f0­
CI 
~ ,.. 
z 
w 54::;; 
w 
(!j 
-0: 
Z 
-0: 
::;; 
>z 
w 

-' 
-' w 

~ 58 

?i 
i: 

(5 
.0 
E 
>­

if) 

~ 59 -4'~»+-,.... 

IS 
Cl 

Project No.: --"0""3,,,,EC=20:!.::0::...-_ Northing: 5373.76 Geologist: SMF 

Project: EI Dorado Chem Easting: 987.62 Drill Method: Mud Rotary 

Location: ElDorado. AR Grd. Elev: 184.33 Driller: Diversified 

Date: 1-20-04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 3 of 4 

Boring No.: 5B-12 

ENVIRON.tvlENTAL ~v 
hI f\ N t\ C f ~¥i f N T Sin v ! C E S, j N <: " 4; 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE 
Soil Conductivity (mS/m) Well Completion 

Probe Log Details 

LabDescription I Unified Soil PID
Sample

Classification (ppm)No. 

80 120 160 20040 

40 

41 

42 

43 

44 

45 

46 

47 

48 

Very stiff dark gray CLAY (CH) 


(Continued) 
49 

50 

51 

52 

53 

54 

55 

56 

57 


Gray fine SAND (SC) 
 58
with clay lenses 

59 


Very stiff dark gray CLAY (CH) 


60
8L·~==~-1_____________~______L-__~~_______________~_________________~ 



Project No.: --"O""3,:;;;;E;;:.C,,,20,,-,O,--_ Northing: 5373.76 Geologist: --"S::..:M.:..:.F___ 

Project: EI Dorado Chem Easting: 987.62 Drill Method: Mud Rotary 

location: ElDorado, AR Grd. Elev: 184.33 Driller: Diversified 

Date: 1·20·04 Total Depth (ft. bls) ~ Checked By: _____ 

Page: 4 of 4 

Boring No.: 5B·12 

600 N. 26TH AVE 
HATTIESBURG, MS 39401 

SUBSURFACE PROFILE PLE 
Soil Conductivity (mS/m) 

Probe Log 
Well Completion 

DetailS 

:E­
~ 
<V 
Cl 

'0 
.0 
E 
>­r.n 

Description I Unified Soil 
Classification 

lab PID 
Sample (ppm)

No. 

o 40 80 120 160 200I­____________---j 

60 

61 Very stiff dark gray CLAY (CH) 
(Continued) 

61 

62 62 

63 

Cook Mountian Formation 

63 

64 
Interbedded fine SAND (SP) and 

very stiff CLAY (Cl) 

64 

65 
Total Depth 65' 

65 

66 66 

67 67 

68 68 

69 

70 70 

71 71 

72 72 

73 73 

74 74 

75 75 

76 76 

77 77 

78 78 

79 79 

80 80 

"" ~ 
'" .... 
0 
l? 
>-'z w 
::; 
w 
l? « z «::; 
~ w 

0: 

0 '" 
~ 

N 
U w 
0 '" 
...J 
...J 
W 

~ 
0 z « 



APPENDIXB 


WELL CONSTRUCTION LOGS 




2' PVC Riser 

2' Seo.l 

So.nd 

,~' Dio., Vell 

Concrete Po.d 

CeMent-Bentonite Grout 

Bentonite Seo.l' 46' 

20/40 Silico. So.nd' 48' 

Top of screen' 49' 

.0lD Slotted PVC 

59' 

WELL DETAIL EDC-MW-19 
GEOLOGIC INVESTIGATION REPORT 
EL DORADO CHEMICAL COMPANY 

03EC0200 
DATE; APPROVED; 

SMf 
~s~~~;----~----~~:-------- ~~~------~ ... ~ DATE; ____ 

ENVIRONMENT· 
~NAGEM";;T SERVI~ 

1 



2' Dlo.. PVC Riser 

2' Bentonite Seo.t 

So.nd 

2" Dio.. 'Well 

Concrete Po.d 

CeMent-Benton~e Grout 

Bentonite Seo.tI 39' 

.010 Slotted PVC 

Depth' 52' 

WELL DETAIL EDC-MW-20 
GEOLOGIC INVESTIGATION REPORT 
EL DORADO CHEMICAL COMPANY 

03EC0200 
APPROVED; 

~~--------~~:------- ~~~------~ SCAlE: DATE: ____ CAD NO. 

DATE: DRAWN BY: 



Ground Surfo.ce' 176,29' 

I' Dlo., PVC Riser 

I' Dlo., \oIell 

Concrete Po.d 

CeMent-Bentonite Grout 

Bentonite Seo.l, 19' 

20/40 Sillco. So.nd, 21' 

Top of screen' 22' 

,010 Slottecl PVC 

Depthl 32' 

WELL DETAIL EDC-MW-21 
GEOLOGIC INVESTIGATION REPORT 
EL DORADO CHEMICAL COMPANY 

03EC0200 
APPROVED: 

1.,SCAl.E~-=-:----- BY: --­ I=~;:-------IO'O'TE: ____ 

ENVIRONMENTAL 3 
MANAGEMENT SERVICES,INC. 



2' Dlo., PVC Riser 

2' Dio, PVC Riser 

tonlte Seo" 

2' Dlo., \rIell 

Concrete Pod 

CeMent-Bentonite Grout 

20/40 Sillco Sondl 66' 

Top of' screen: 67' 

,010 Slotted PVC 

Depth' 77' 

WELL DETAIL EDC-MW-22 
GEOLOGIC INVESTIGAnON REPORT 
El DORADO CHEMICAL COMPANY 

03Ecnoo 
[)ATE: APPROVED: 

"=SCAlE~:-:-----JB'Y: ---­[)ATE: ___ 

ENVIRONM.ENTAL ~ 
~NAGEM;;n-SERVIC~ 

4 


