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1NTRODUCTION

At the request of the Mississippi Department of Environmental Quality (MDEQ),

Hercules, Inc. of Hattiesbuig, MS will install, develop, purge and sample six permanent

monitoring wells in the following locations shown on the attached B&V - Figure 2.

The MDEQ will be notified 2 weeks prior to commencement ofwork.

1.0 MONITORING WELL INSTALLATION

Six two inch by twenty foot PVC monitoring wells shall be installed utilizing hollow stem

drilling technology. Well depths shall be advanced deeper within the shallow saturated zone if

groundwater is not encountered within the first twenty feet.

A screened interval often feet having a 0.01” slot shall be used. The screened interval

shall extend a minimum of three feet above the groundwater interface. Casing shall be flush

thread design.

Filter pack meeting the following specifications shall be tremied into the annulus to a

depth of two feet above the screened interval:

Particle Size in Inches Allowable

>0.039” 35% Max.

<0.039 - >0.01 50% Mm.

<0.01 0.5% Max.



Following the filter pack, a two foot layer of fine sand (mason) shall be applied via tremie.

If the zone is saturated, two feet of 10% hydrated bentonite shall be tremied, followed by 90/10

grout to the surface. An elevation data marker shall be placed in the grout at the surface as a

reference point. If the zone is unsaturated, the bentonite seal will be omitted. Hydration time

for bentonite shall be a minimum of 8 hours or the manufacturer’s recommended hydration

time—whichever is greater. Grout shall be allowed to cure for a minimum of 24 hours prior to

installation of the surface pad and protective riser equipped with security locks.

Each well shall be equipped with four 3” pipes installed to a depth of 30” at the corners of

each pad and grouted in place. Protective pipes shall be filled with grout and painted as

specified.

The well casing will be allowed to extend a minimum of 18” above ground surface and

shall be equipped with a locking cap, protective casing and a 2’x2’x4” concrete pad. The wells

shall be surveyed with longitude and latitude reported along with elevation above sea level

(± 0.01 ft.).

The following boring/well construction log infonnation will be included where applicable:

• Well identification #

• Date/time of well construction

• Borehole diameter and well casing diameter

• Well depth ±0.01 ft.

• Casing length

2
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• Casing materials

• Casing and screen joint type

• Screened interval(s)

• Screen materials

• Screen slot size/design

• Filter pack material and size

• Calculated and actual filter pack volume

• Filter pack placement method

• Annular sealant composition

• Annular sealant placement method

• Calculated and actual annular sealant volume

• Surface sealant composition

• Surface seal placement method

• Calculated and actual surface sealant volume

• Surface seal design

• Well development procedure

• Turbidity measurement

• Type/design of protective casing

• Well cap and lock

• Ground surface elevation (±0.0 1 ft.)
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• Survey reference point elevation on well casing (±0.01 ft.)

• Top of monitoring well casing elevation (±0.0 1)

• Top of protective steel casing elevation (±0.0 I ft.)

2.0 WELL DEVELOPMENT

Completed wells will be allowed to cure a minimum of 24 hours prior to development.

Prior to well development, water depth will be determined to ±0.01 ft. Following completion,

each well shall be developed by pumping and/or bailing, as deemed most appropriate utilizing

the surge block technique. The well will be developed until a turbidity of< 5 NTIJ’s is

achieved. As a minimum, the well will be allowed to completely recharge prior to purging.

3.0 PURGING

The object of purging shall be to remove five well volumes at a rate similar to the recharge

rate in order that turbidity effects are minimized. The following steps shall be used:

1. Establish the water depth and well depth to ±0.01 ft.

2. Remove liquid from the surface and bottom hole to determine whether organic phases
exist.

3. Determine pH, temperature, conductivity and turbidity prior to purging the well.

4. Remove five well volumes at a rate of 0.2 to 0.3 liter/mm. utilizing a peristaltic pump if
groundwater is within 28 feet of surface. Alternately, if groundwater is deeper, purging
may be accomplished by means of centrifuged pump, bladder pump or bailer. (Purging by
bailer must be done with caution so as not to disturb the well filter pack).
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5. After removing 5 well volumes pH, temperature, conductivity and turbidity must be
determined twice within 20 minutes. These data points should be ±10% and further, the
turbidity must be <5 NTU’s. If turbidity is not <5 NTU’s, remove additional well volumes
as necessary.

In the event the well is purged dry, the following protocol should be followed:

1. Allow the well to recover.

2. If the well has not fully recovered within two hours but has sufficient water for testing
then:

a. Test the well for pH, temperature, conductivity and turbidity.

b. Test the well again within 20 minutes for the same parameters.

c. Collect samples as outlined in the sample collection process.

3. If pH, temperature and conductivity are not ±10% and/or turbidity is >5 NTU and if
data reflect elevated levels of any pollutant of concern, consider repurging and
sampling the well.

4.0 SAMPLING

Sampling should commence as soon as the well recovers but no later than two hours after

purging is completed. Samples shall be collected utilizing disposable Teflon bailers. Analytical

parameters shall include the attached Compound List ofvolatile organics (Method 8260).

VOA samples shall be collected in duplicate in 40 ml vials preserved with hydrochloric

acid to a pH of<2. VOA samples must contain no air bubbles. Three replicates of samples shall

be collected at one designated well for QA/QC analysis.
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5.0 ANALYTICAL PROTOCOL

All analyses will conform to the methodologies outlined in EPA/SW846 current edition.

6.0 QA/QC

One equipment blank, one matrix spike (MS) and one matrix spike duplicate (MSD) shall

be analyzed for each event. One trip blank for VOA only shall be analyzed for each sampling

event.

6.1 TRIP BLANK (VOLATILE)

Trip blank (volatile) duplicate samples shall be prepared in the laboratory utilizing

deionized water and bottles from the batches to be used in the field collection and

decontamination procedures. The trip blank will be taken in the field and returned to the

laboratory in the same environment as the samples.

6.2 EQUIPMENT BLANK (RINSATE BLANK)

Following decontamination of the drilling equipment, carefully transfer about two liters of

analyte-free deionized water to a new disposable Teflon bailer. Allow the contents of the bailer to
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drain over a piece of the decontaminated hollow stem into an analyte-free stainless steel bowl.

Transfer the rinsate water to appropriate sample containers. Label and archive the rinsate blank

as outlined.

7.0 SAMPLE ARCHIVAL

Following sample collection, affix a completed label to each container. Cover the label

with clear tape to protect from moisture. Place the sample bottle in a zip-lock bag and wrap the

container in bubble wrap. Write the sample ID number on the outside of the bubble wrap with a

permanent marker, then secure the bubble-wrapped container with clear tape.

8.0 DECONTAMINATION AND RESiDUALS MANAGEMENT

Borehole cuttings will be left in place at the well site unless VOA readings indicate gross

contamination (>5oppm FID readings). In the event gross contamination is encountered, cuttings

will be drummed on site and analyzed for disposal.

Well development, purge and decontamination water will be placed in the Hercules

treatment facility for disposal, provided levels do not exceed toxicity characteristics.

The hollow stem, drill rod, and associated tools will be decontaminated before each well is

advanced. The procedure shall be as follows:
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1. Pressure wash with steam and potable water

2. Brush with phosphate-free detergent to remove any additional debris

3. Pressure wash with steam and potable water

4. Rinse with analyte-free water

9.0 HEALTH AND SAFETY

1. All personnel shall have received 40 hours of OSHA training and shall have current
update training.

2. Hercules, Inc. shall provide any additional safety briefings deemed appropriate for the
scope of this project.

3. During boring, developing and purging operations, FID readings shall be recorded to
ensure that a safe environment is maintained.

4. Elevated (>50 ppm) FID readings shall mandate respiratory protection, cease and
desist operations, and re-evaluation by project director, project supervisor, project
health and safety officers, and Hercules personnel.

5. Any hujuries or potentially unsafe conditions shall bereported immediately to the
health and safety officer and then to the project supervisor and project director.

10.0 PERSONNEL

Project Director - Michael S. Bonner, Ph.D.

Project Supervisor - David Carter

Health and Safety Officer - Christopher M. Bonner

Hercules, Inc. Contact - Charles Jordan, Environmental Supervisor
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11.0 WELL ABANDONMENT

Assuming that the wells are found to be free of analytes of concern, Hercules will have the

option of abandoning the wells by then cutting the risers off at ground level and filling the casing

with 90/10 grout to surface. Calculated and actual grout used will be recorded to ensure that the

wells are properly sealed.
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INTRODUCTION

At the request of Mr. Charlie Jordan, Environmental Supervisor with Hercules Inc. of

[1 Hattiesburg, MS, Bonner Analytical Testing Company installed six monitoring wells and

subsequently developed, purged and sampled these wells during the period of December 8-15,

1997, Samples were analyzed for thirteen heavy metals, volatile organics, semivolatile organics,

pesticides, and PCBs.

Details relating to the project were presented in the work plan approved by the Mississippi

Department of Environmental Quality (M1)EQ) and Hercules Incorporated dated July 31, 1997.

U]
1.0 MONITORING WELL INSTALLATION

[] Six two inch I.D. flush thread schedule 40 Pvc monitoring wells were installed. The well

locations (MW-I through MW-6) are designated in the site map located in Appendix C.

I Boreholes were advanced utilizing hollow stem drilling technology. Well depths ranged

U between fifteen and twenty feet below land surface (BLS). A ten foot screened interval was

used in each well. Screened slots were 0.01 inches.

Wells were completed as follows:

U] I. Coarse sand was tremied to the top of the screened interval.

L
2. Fine sand was tremied to two feet above the screened interval.

3. Hydrated 10% Bentonite was tremied one to two feet above the fine sand.

U] 4. 90/10 grout was tremied to one foot BLS.

U] 5. After 24 hours the well was completed.
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6. The well was completed to surface with concrete to include a 2’x2’x4”concrete pad

with elevation marker, protective casing with locks, four 3 inch protective pipes filled

with concrete and then painted,

Pertinent information relating to boring, well construction, purging and sampling are

presented in Table 1 and Appendices A - F.

2.0 WELL DEVELOPMENT

Wells were allowed to cure a minimum of 24 hours prior to development. Wells were

developed by a combination ofbailing, pumping and surging.

MW-I was designated as the background well. This well bailed dry after removal of 5.5

gallons of water. The turbidity was> 100 NTUs at this point. However, upon recovery, and

after purging, a turbidity of 13.9 NTU was achieved.

MW-5 could not be developed below a 19 NUT turbidity due to a persistent yellow color.

The remaining wells MW-2, MW-3, MW-4 and MW-6 were developed to a final turbidity

below 5 NTUs.

3.0 PURGiNG

Prior to purging and immediately after removing the well cap, each well was tested for

organic vapors using a field organic vapor analyzer equipped with a flame ionization detector.

MW-4 and MW-5 produced vapor space readings greater than 100,000 ppm. The remaining

wells gave no response.
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Next, each well was gauged from the north side top of casing to assess depth to water and

[] well depth to +0.01’. Prior to purging pH, temperature, conductivity and turbidity were

determined.

After the removal of five well volumes pH, temperature, conductivity and turbidity

[1 measurements were repeated twice more within 20 minutes. All wells produced water that was

stable withIn ±10% as required. However, MWI and MW5 produced turbidity values of 13.0

and 24.4 NTU’s, respectively. MW-i and MW-5 were purged further, removing 5 additional

well volumes. However, the turbidities remained elevated at 13.9 and 25.1 NTU’ s, respectively.

4.0 SAMPUNG

Samples were collected immediately following the purging process utilizing disposable

Teflon bailers. Samples were collected for volatile organics method SW846/8260, semi volatile

organics method SW846/8270, pesticide/PCB method SW846/808 1 and thirteen heavy metals

utilizing the appropriate EPA/200 series protocol as outlined in the work plan.

5.0 ANALYSIS

All samples were analyzed for volatile organics utilizing the 8260 standard list of

compounds. The remaining 8260 compound list was evaluated as TICs. Semivolatile organics,

Method 8270, were evaluated using the standard list and the remaining compound list was

evaluated as TICs. The results of these analyses are presented in Appendix D.
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Borehole & Well Casing
Diameter 2” 2”

Well Depth
+0.01 ft. 17’ 17’ 15’

Casing Length - 7’ 7’ 5’

Casing Materials PVC Schedule 40 PVC Schedule 40 Pvc Schedule 40
Casing & Screen Joint

Type Flush Thread Flush Thread Flush Thread

Screened Intervals 10’ 10’ 10’

Screen Materials PVC Flushthread PVC Flushthread vc Flushthread
Screen Slot
Size! Design 0.01 0.01 0.01

Filter Pack Material & Size Sand <0.1” (<5%) Sand <01” (<5%) Sand <0.1” (<5%)
0.01 “-0.039” (>50%) 0.01 “-0.039” (>50%) 0.01 “-0.039” (>50%)

>0.039” (<35%) >0.039” (<35%) >0.039 (<35%)
Calculated/Actual Filter

Pack Volume 4.42 ft3 4.08 ft3 4.42 ft3
Filter Pack Placement

Method Tremmie Tremmie Tremmie
Annular Sealant

Composition Bentonite/90: 1 0 Grout Bentonite/90: 10 Grout Bentonitel90: 1 0 Grout
Annular Sealant

Placement Method Tremmie Tremmie Tremmie
Calculated!Actual Annular

Sealant Vol. 0.34 ft3 0.85 ft3 0.17 ft3
Surface Sealant

CompositIon 3,000 PSI Concrete 3,000 PSI Concrete 3,000 PSI Concrete
Surface Seal Placement

Method Tremmie Tremmie Tremmie
Calculated/Actual Surface

Sealant Vol. 0.34 ft3 0.1 7 ft3 0.1 7 ft3

Surface Seal Design 2x2x4’ Pad 2x2x4’ Pad 2x2x4’ Pad
Well Development Bailing, Pumping & Surge

Procedure Bailing, Pumping & Surge Block Bailing, Pumping & Surge Block Block

Turbidity Measurement 13.9 NTU 1.9 NTU 0.5 NTU
Type/Design of Protective

Casing 3” x 3” rectangular steel 3” x 3” rectangular steel 3” x 3 rectangular steel

Well Cap & Lock Yes Yes Yes
Ground Surface Elevation

(+0.01)
Survey Reference Point

Elevation on Well Casing
(±0.01 ft.)

TABLE 1

BOREHOLE AND WELL CONSTRUCTION DATA

Date of Construction 12-09-97 1 2-09-97 12-09-97

0 Top of Well Casing
Elevation (+ 0.01)

Top of Protective Steel
Casing Elevation 1÷ 0.01

ft.)
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Date of Construction

LI

( )top of Protective Steel
Casing Elevation I + 0.01

ft.)

BOREHOLE AND WELL CONSTRUCTION DATA

12-09-97 12-08-97 1 2-08-97
Borehole & Well Casing

Diameter - 2” 2
Well Depth
+0.01 ft. 15.0’ 15’ 38’

Casing Length 5’ 5’ 8’

Casing Materials PVC Schedule 40 PVC Schedule 40 PVC Schedule 40
Casing & Screen Joint

Type Flush Thread Flush Thread Flush Thread

Screened

Intervals 10’ 10’ 10’

Screen Materials PVC Flushthread PVC Flushthroaci PVC Ftushthread
Screen Slot
Size! Design 0.01 0.01 0.01

Filter Pack Material & Size Sand <0.1” (<5 96) Sand <0.1” ( <5%) Sand <0.1” (<5%)
0.01 “-0.039” (>50%) 0.01”-0.039” (>50%) 0.01”-0.039” (>50%)

>0.039” (<35%) >0.039” (<35%) >0.039” (<35%)
CalculatedlActual Fitter

Pack Volume 4.25 ft3 4.25 ft3 4.08 ft3
Filter Pack Placement

Method Tremmie Tremmie Tremmie
Annular Sealant

Composition Bentonite/90: 10 Grout Bentonite/90: 10 Grout Bentonite/90: 10 Grout
Annular Sealant

Placement Method Tremmie Tremmie Tremmie
Calculated/Actual Annular

Sealant Vol. 0.17 ft3 0.17 ft3 0.34 ft3
Surface Sealant

ComposItion 3,000 PSI Concrete 3,000 PSI Concrete 3,009 PSI Concrete
Surface Seal Placement

- Method Tremmie - Tremmie Tremmie
Calculated/Actual Surface

Sealant Vol. 0.17 ft3 0.17 ft3 0.34 ft3

Surface Seal Design 2x2x4’ Pad 2x2x4’ Pad 2x2x4’ Pad
Welt Development Bailing, Pumping & Surge

Procedure Bailing, Pumping & Surge Block Bailing, Pumping & Surge Block Block

Turbidity Measurement 0,8 NTU 25.1 NTLJ 0.3 NTU
Type/Design of Protective

Casing 3” x 3” rectangular steel 3” x 3” rectangular steel 3” x 3” rectangular steel

Well Cap & Lock Yes Yes Yes
Ground Surface Elevation

(+0.01)
Survey Reference Point

Elevation on Well Casing
1+ 0.01_ft.)

Top of Well Casing
Elevation_1+ 0.01)
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Bonner Analytical Testing Company
2703 Oak Grove Road, Hattesburg, MS 39402 Phone: (601) 264-2854 Faa: (601) 268-7084

MONITORING WELL CONSTRUCTION DIAGRAM

DrWer Permit #: 0-527 Boring No: 1 Surface Elevation:

_________

CHent: Hercules Date Started: 12/9/97 LSITop of Casing:

________

Address: Hattiesburg. MS Date Finished: 1219/97 WeU Instafled on Completion: YES

J KEY: Concrete Grout Bentonite Seal • Sand Pack

Lithologic Description
Riser 3.46

DejDth (Feet)
Well

Desin
Groura LeMS

1.0

Screen

‘‘/..‘. ..ç-.
I— •ç

0-1.5’ Top Soil

1.5 - 8’ Tan Silty Clay

L
8 - 10’ Wet Sandy Clay

- 11.5’ Wet Sand
and Some Clay

11.5 -13 Wet Silty Sand

17

I 13-17’ Tan Clay
Very Consolidated

r

Well Loc:
Section: 4

Township: 4N
Range: 13W

Well Usage:

Development Method

U
Bailer

Nitrogen
Pump

Peristaltic Pump

Well Dev. Time:
Volume:

Well Construction Materials:

Protective Cover:
Protective Casing

Riser Material: PVC Flushthread
Well Diameter: 2”

Screen Material: PVC F!ushthread
Screen Slot Size: 0,01

Bentonite Plug:_____
Grout:

Sand: Quantity: 5 Bags 1 00 lbs ea of #2
I Bag 100 lbs ea of #1

Initial Water LeveI 782’
Water Levei at Development 7,82



Bonner Analytical Testing Company
2703 Oak Grove Road, Nattiesburg, 1S 39402 Phone: (601) 264-254 Fa%: (601) 268-70X4

MONITORING WELL CONSTRUCTION DIAGRAM

KEY: Concrete Grout • Bentonite Seal • Sand Pack • Screen

2.5 - 4.0’ Tan Silty Clay

4-5’ Silty Sand

5 - 8’ Moist Sand

8-10’ Wet Sand

10- 13.5’ Water/Silt/Sand
13.5 - 14.5’ Water/Silt/Sand

and Smafl Rocks

14.5 - 17’ Water/Silt/Sand

Driller Permit #: 0-527 Boring No. 2 Surface Elevation:

_________

Client: Hercules Date Started: 1219197 LSJTop of Casing:

_________

Address: Hattiesburg. MS Date Finished: 1219/97 Wefl Installed on Completion: YES

Lithologic Description
Depth (Feet)

Well
Design

Grouic _e,e

0.5

2.53.48’ Riser

0 - 2.5’ Black Top Soil 5.0

7.0

17.0

Well Loc:
Section: 4

Township: 4N
Range: 13W

Well Usage:

Development Method

Bailer

Nitrogen
Pump

Peristaltic Pump

Well Dev. Time:
Volume:

Well Construction Materials:

Protective Cover:
Protective Casing
Other:___________________

Riser Material: PVC Flushthread
Well Diameter: 2”

Screen Material: PVC Flushthread
Screen Slot Size: 0.01

Bentonite Plug:_____
Grout:

Sand: Quantity: 4 Bags @100 lbs ea of #2
I Bag @ 100 lbs ea of #1

Initial Water Level: 6.83
Water Level at Development: 6.83’35



Bonner Analytical Testing Company
2703 Oak Grove Road, Hattiesburg, v1S 39402 Phone: (601) 264-2854 Fax: 601) 268-7084

MONITORING WELL CONSTRUCTION DIAGRAM

KEY: Concrete Grout • Bentonite Seal • Sand Pack • Screen

Driller Permit #: 0-527 Boring No.: 3 Surface Elevation:

_________

Client: Hercules Date Started: 12/9/97 LSJTop of Casing:

_________

Address: Hattiesburp. MS Date Finished: 12/9/97 Well Installed on CompleUon: YES

Lithologic Description
Depth (Feet)

Well
Design

rDo Love.

0.50

3.99’ Riser

0-1.5’ Top Soil

‘::

2zz
1.5 -4’ Silt (Sandy)
4 - 8’ Moist Sandy Silt

Some Clay

5.0

8 - 9.5’ Wet Silty Sand

9.5 - 14 Water/Silt/Sand

14.5’ Very Consolidated Clay

15.0

Well Loc:
Section: 4

Township: 4N

Range: 13W
Well Usage:

Development Method

Bailer

Pump
Other: Peristaltic Pump

Well Dev. Time:
Volume:

Well Construction Materials:

Protective Cover:
Casing

Riser Material: PVC Flushthread
Well Diameter: 2”

Screen Material: PVC Flushthread
Screen Slot Size: 0.01

Bentonite Plug:_____
Grout:

Sand: Qantity: 3 Bags c 100 lbs ea of #2
1 Bag100lbseaof#4

Initial Water Level: 7,37
Water Level at Development: 7.37’35



Bonner Analytical Testing Company
2703 Oak Grove Road, Hattiesburg, MS 39402 Phone: (601) 264-2854 Fax: (601) 268-7084

MONITORING WELL CONSTRUCTION DIAGRAM

Driller Permit #: 0-527 Boring No.: 4 Surface Elevation:

_________

Client: Hercules Date Started: 1219/97 LS1Top of Casing:

_________

Address: Hattiesburp. MS Date Finished: 12/9/97 Well Installed on Completion: YES

KEY: D Concrete Grout Bentonite Seal Sand Pack • Screen

Lithologic Description

3.49’ Riser

0-4’ Top Soil (Black)

4 - 5’ Grey Silty Sand

5-7’ Grey Sand

7-11 ‘Tan Sand
11 - 13’ Moist Light Grey

Sand Some Silt/Small Rocks
13- 15’ Moist Silt &

Consolidated Clay

Grourd ..eu&

5.0

I 5.0

35

Well
Desian WeH Loc:

Section: 4
Township: 4N

Range: 13W
Well Usage:

Development Method

Bailer

Nitrogen
Pump

Peristaltic Pump

Well Dev. Time:
Volume:

Well Construction Materials:

Protective Cover:
Protective Casing
Other:__________________

Riser Material: PVC Flushthread
Well Diameter; 2”

Screen Material: PVC Flushthread
Screen Slot Size: 0.01

Bentonite Plug:_____
Grout:

Sand: Quanty: 5 Bags 100 lbs ea of #2
1 Bag100lbseaof#4

Initial Water Level: 10.93
Water Level at DeveLopment: 10.93’

1.5

_______

2.5



Bonner Analytical Testing Company
2703 Oak Grove Road, Hattieshorg, MS 39402 Phone: (601) 264-2854 Fax: (601) 268-7084

MONITORING WELL CONSTRUCTION DIAGRAM

Well Loc:
Section: 4

Township: 4N

Range: 13W
Well Usage:

Development Method

U
Bailer

Pump
Other: Peristaltic Pump

Well Dev. Time:
Volume:

Well Construction Materials:

Protective Cover:
Protective Casing

Riser Material: PVC Flushthread
WeH Diameter: 2”

Screen Material: PVC Flushthread
Screen Slot Size: 0.01

Bentonite Plug:_____
Grout:

Sand: Quantity: 4 Bags @ 100 lbs ea of #2
1.5 Bags @ 100 lbs ea#4

Initial Water Level: 10.12’
Water Level at Development: 10. 12’

Driller Permit #: 0-527 Boring No.: 5 Surface Elevation:
I Client: Hercules Date Started: 1218/97 LSITop of Casing:Address: Hattiesburg. MS Date Finished: 12/8/97 Well Installed on Completion: YES

KEY: Concrete Grout Bentonite Seal Sand Pack • Screen

Graurd .ee

Well
Desian

Lithologic Description

3.59’ Riser

0 - 5’ Fill & Debris

6 -7.5’ Tan Moist Grity Clay

DeDth (Feet)

1.5

_______

2.5

7.5 -9’ Tan Silty Moist Soft
Sand

9 - 11.5’ Tan Wet Silty Sand

11.5- 15’ Silty Water

5.0

15.0

20.5

25.0

30.0
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Bonner Analytical Testing Company
2703 Oak Grove Road, Hatiesburg, MS 39402 Phone: (601) 264-2854 Fax: (601) 268-7084

MONITORING WELL CONSTRUCTION DIAGRAM

KEY: Concrete Grout • Beritonite Seal • Sand Pack • Screen

DrWer Permit #: 0-527 Boring No.: 6 Surface Elevation:

_________

Client: Hercules Date Started: 12/8/97 LS/Top of Casing:

________

Address: Haftiesburq. MS Date Finished: 12/8/97 Well Installed on Completion: YES

Lithologic Description
Depth_(Fee

Well
Desgp

5,25’ Riser

Ground _e%e

•1.0•

5.0

6.0

0-2’ Brown Fill Top Soil

‘:

:r ‘ç
F

.. \

2-4’TanTopSoil

4 - 5’ Liciht Tan Sand

5 -8’ Light Tan Sand

8.OJ

18.0

8 - 10’ Light Tan Grity Clay
10-11’ LightTan Wet

Sandy Clay
11 -13’ Light Tan Wet

Sandy Clay
13- 15’ Light Brown Wet

Sandy Clay
15 - 17’ Wet Consolidated

Clay
17 - 18’ Heavy Consolidated

Clay

Well Loc:
Section: 4

Township: 4N

Range: 13W
Well Usage:

Development Method

Bailer

Pump
Other: Peristaltic Pump

Well Dev. Time:
Volume:

Well Construction Materials:

Protective Cover:
Protective Casing
Other:__________________

Riser Material: PVC Flushthread
Well Diameter: 2”

Screen Material: PVC Flushthread
Screen Slot Size: 0.01

Bentonite Plug:_____
Grout:

Sand: Quantity: 4 Bags @ 100 lbs ea of #2
1 Bag100 lbs eaof#4

Initial Water Level: 9.56’
Water Level at Development: 9.5635
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Bonner Analytical Testing Company
2703 Oak Grove Road, Hattlesburg, MS 39402 Phone: (601)2642854 Fax: (601) 268-7084

CLIENT: HERCULES DATE: 12-13/15-97
LOCATION: Hercules Landfill and Sludge Pit

Monitoring Well Time pH Temp Conductivity Turbidity REMARKS
#1 S.U. degrees C micromhoslcm NTU

Toial’Depth TOC 1645 5.34 18.5 51 55 FID = 0 ppm
_20.46’

Depth to Water TOC 1655 5.52 19.8 83 13.5
7.82’

Well Depth BLS 1705 5.66 19.9 89’ 13.0 Sampled t 1710
17.00’ Bailed 11 Gallons

Quan. Per Volume 1720 5.65 19.9 92 *13.9 Bailed 11 Gallons aclcfl
2.15 Gallons

LNAPL—NO
DNAPL-NO

Monitoring Well Time pH Temp Ccriductivit Turbidity REMARKS
#2 S.U. degrees C micromhos/cm NTU

Total Depth TOC 1550 5.67 16.9 112 5 FID = 0 ppm
20.4S’

Depth to Water TOC 1600 5.63 17.6 110 1.9
6.83’

WeIIDepthBLS 1610 5.69 17.5 112 1.9
17.00’

Quan. Per Volume Sampled 1620
2.32 Gallons Bailed 12 Gallons

LNAPL-NO
DNAPL -NO

Monitoring Well Time pH Temp Conductivity Turbidity REMARKS
#3 S.U. degrees C mlcromhos/cm NTU

Total Depth TOC 1515 5.36 17.6 60 4.4 FID = 0 ppm
18.96’

Depth to Water TOC 1520 5.22 16.8 50 0.4
7.37’

Well Depth BLS 1535 5.18 16.8 50 0.5
1500’

Quan. Per Volume Sampled © 1540
1.97 Gallons Bailed 10 Gallons

LNAPL-NO
DNAPL-NO

*Turbidjty exceeds 5 NTU; Remove 5 additional well volumes
Well Volume = 0.17 * Water Column in Feet.

_

(‘)LNAPL - Light Non Aqueous Phase Liquid

J “— DNAPL - Dense Non Aqueous Phase Liquid
TOC - Top of Casing (North Side)
BLS - Below Land Surface



Bonner Analytical Testing Company
2703 Oak Grove Road, Hattiesburg, MS 39402 Phone: (601) 264-2854 Fax; (601) 268-7084

CLIENT: HERCULES DATE: 12-13/15-97
LOCATION: Hercules Landfill and Sludae Pit

Monitoring Well Time pH Temp Conductivity Turbidity REMARKS
#4 S.U. degrees C micromhos/cm NTU

Total Depth TOC - NA 5.34 18.5 350 1.7 FID> 100,000 ppm
18.99’

Depth to Water TOC NA 6.08 19.7 520 0.9
10.93’

Well Depth BLS NA 6.12 19.6 510 0.8
15.00’

uan. Per Volume 6.21 19.5
1.37 Gallons Bailed 7 Gallons

LNAPL- NO
DNAPL-NO

Monitoring Well Time pH Temp Conductivity Turbidity REMARKS
#5 S.U. degrees C micromho&cm NTU

Total Depth TOC 1133 6.62 19.5 580 42 FID >100,000 ppm
18.59’

Depth to Water TOO 1140 6.5 19.9 520 26.1
10.12’

Well Depth BLS 1155 6.41 19.5 520 24.4 Sampled @ 1210
15.00’ Bailed 7.5 Gallons

Quan. Per Volume 1210 6.4 19.5 515 *25.1 Bailed 7.5 Gallons addi

1.44 Gallons
LNAPL-NO
DNAPL-NO

Monitoring Well Time pH Temp Conductivity Turbidity REMARKS
#6 S.U. degrees C micromlios/cm NTU

Total Depth TOC 1630 5.88 21.5 198 2.9 FID = 0 ppm
23.25’

Depth to Water TOC 1640 5.91 21.2 185 0.3
9.56’

Well Depth BLS 1655 6.06 21.4 170 0.3
18.00’

Quan. Per Volume Sampled 1500
2.32 Gallons Bailed 12 Gallons

LNAPL-NO
DNAPL- NO

*Turbidity exceeds 5 NTU; Remove 5 additional well volumes
Well Volume = 0.17 x Water Column in Feet.
LNAPL - Light Non Aqueous Phase Liquid

‘- DNAPL - Dense Non Aqueous Phase Liquid
TOC - Top of Casing (North Side)
BLS - Below Land Surface
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Client: HERCULES

BONNER ANALYTICAL TESTING COMPANY
2703 Ouc GRovE ROAD

IIATTIESBURG, MS 39402
PH. (601) 264-2854

L File Number:- BT42539-42541
Collected By: DOC

Sample Date/Time:
Date/Time Rec’d: 12—16-97 @ 1120

Data reported in mg/L unless otherwise noted. All analyses performed in
accordance with 40 CFR 136 and amendments.

MDL = Method Detection Limit.

Certified by:
Michael S. Bonner, Ph.D.
BONNER ANALYTICAL TESTING COMPANY

Analyte/Method # MW-i MW-2 MW-3 MDL Date/Time/Analyst

Antimony/200.7 ND ND ND 0.02 01-12--98/1121/JNR
Arsenic/200.15 0.0067 0.0022 ND 0.002 01-13—98/1633/JMR

fl Beryllium/200.7 0.0076 ND ND 0.001 0l-12—98/1121/JMR

U Cadmium/213.1 ND ND ND 0.04 12-22-97/1129/GMR
Chromium/200.7 0.116 ND ND 0.01 O1—12—98/1121/JMR
Copper/200.7 0.075 ND ND 0.01 O1—14—98/1211/JMR

U Lead/239.1 0.132 ND ND 0.02 12—22-97/1024/GMR
Mercury/245.2 ND ND ND 0.0004 01—14-98/1510/GMR
Nickel/200.7 0.052 ND ND 0.01 0i-12-98/1121/JNR

[ Seleniuin/200.15 ND ND ND 0.002 01-13-98/1633/JMR
Silver/272.1 ND ND ND 0.06 12—23—97/0903/GMR

U Thalliuin/200.7 ND ND ND 0.025 02-13-98/1234/JMR
Zinc/289.1 0.190 ND ND 0.02 12—18—97/1448/GMR



Client: HERCULES

BONNER ANALYTICAL TESTING COMPANY
2703 OAK GROVE ROAD

HATTIESBURG, MS 39402
PH. (601) 264-2854

File Number:. BT42542-42544
Collected By: DOC

Sample Date/Time:
Date/Time Reç’d: 12—16-97 @ 1120

Data reported in mg/L unless otherwise noted. All analyses performed in
accordance with 40 CFR 136 and amendments.

MDI, = Method Detection Limit.

r

Certified by:
Michael S. Bonner, Ph.D.
BONNER ANALYTICAL TESTING COMPANY

Analyte/Method # MW-4 MW-5 MW-6 MDL Date/Time/Analyst

Antimony/200..7 ND ND ND 0.02 01-12-98/1121/JMR
Arsenic/200.15 0.1536 0.1035 ND 0.002 01-13-98/1633/JMR

,., Beryllium/200.7 0.014 ND ND 0.001 01—12-98/1121/JMR

U Cadmium/213.1 ND ND ND 0.04 12—22-97/1129/GMR
Chromium/200.7 0.223 0.046 0.015 0.01 01-12-98/1121/JMR

r, Copper/200.7 0.154 ND ND 0.01 01-14-98/1211/JMR

U Lead/239.1 ND ND NI) 0.02 12-22-97/1024/GMR
Mercury/245.2 0.0007 0.0007 0.0007 0.0004 01—14--98/l51O/G4R
Nickel/200.7 0.312 0.025 ND 0.01 01—12-98/1121/JMR

j Selenium/200.15 ND ND ND 0.002 01—13-98/1633/JMR
Silver/272.1 ND ND ND 0.06 12—23-97/0903/GMR
Thallium/200..7 ND ND ND 0.025 02-13-98/1234/JNR
Zinc/289.1 0.361 0.089 ND 0.02 12—18-97/1448/GMR



Client: HERCULES

BONNER ANALYTICAL TESTING COMPANY
2703 OAK GRovE Ro

HATTLESBURG, MS 39402
Pu. (601) 264-2854

File Number: BT42545—42546
Collected By: DOC

Sample Date/Time:
Date/Time Rec’d: 12—16-97 @ 1120

Analyte/Method # Trip
Blank

Equipment
Blank

MDL Date/Time/Analyst

Antimony/200 .7
Arsenic/200.15

U Beryllium/200.7
Cadmium/213. 1

O
Chromium/200.7
Copper/200. 7
Lead/239.1
Mercury/245.2

r
Selenium/200 . 15
Silver/272.1
Thallium/200.7
Zinc/289.1

Data reported in mg/L unless otherwise noted. All analyses performed in

accordance with 40 CFR 136 and amendments.

MDL = Method Detection Limit.

Certified by:
Michael S. Bonner, Ph.D.
BONNER ANALYTICAL TESTING COMPANY

ND ND 0.02 01—12—98/1121/JMR
ND NJ) 0.002 01-13-98/1633/JMR
ND ND 0.001 01—12—98/1121/JMR
ND ND 0.04 12—22—97/1129/GMR
ND ND 0.01 01—12—98/1121/JNR
ND ND 0.01 01—14—98/1211/JMR
ND ND 0.02 12-22—97/1024/GMR
ND ND 0,0004 01—14-98/1510/GMR
ND ND 0.01 01-12—98/1121/JMR
ND ND 0.002 01-13—98/1633/JNR
ND ND 0.06 12-23-97/0903/GMR
ND ND 0.025 02-13--8/1234/JMR
ND ND 0.02 12—18—97/1448/C4R
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BONN ER ANALYTICAL TESTING COMPANY

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collection Date:12/15/97

Sample Analysis Date: 12/18/97

Dilution Factor: I

Sample Weight) Volume: 5.0 (g/mL) mL

Number TICs Found: 0

File #: BT42539

Lab Sample ID: MW-I

GC Column Length: 105 M

GC Column ID: 0.53 mm

Concentration Units : ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONN ER ANALYTICAL TESTING COMPANY

VOLATILE ORGAN lOS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collection Date: 12/15/97

Sample Analysis Date: 12/18/97

Dilution Factor: 1

Sample Weight! Volume: 5.0 (gImL) mL

Number TICs Found: 0

File #: BT42540

Lab Sample ID: MW-2

GC Column Length: 105 M

GC Column ID: 0.53 mm

Concentration Units : ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collection Date:12/15/97

Sample Analysis Date: 12/18/97

Dilution Factor: I

Sample Weight? Volume: 5.0 (g/mL) mL

Number TICs Found : 0

File#: BT42541

Lab Sample ID: MW-3

GC Column Length: 105 M

GC Column ID: 0.53 mm

Concentration Units: ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collection Date: 12/12/97

Sample Analysis Date: 12/18/97

Dilution Factor : 1

Sample Weight! Volume: 5.0 (g/mL) mL

Number TICs Found : 2

File #: BT42542

Lab Sample ID: MW-4

GC Column Length: 105 M

GC Column ID: 0.53 mm

Concentration Units : ug / L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

67-64-1 Acetone 10.6 169

78-93-3 MEK 17.2 182

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collection Date:12/12/97

Sample Analysis Date: 12/18/97

Dilution Factor: I

Sample Weighti Volume: 5.0 (g/mL) mL

Number TICs Found: 0

File #: BT42543

Lab Sample ID: MW-5

GC Column Length: 105 M

GC Column ID: 0.53 mm

Concentration Units : ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

VOLATILE ORGAN ICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collection Date:12/12/97

Sample Analysis Date: 12/18/97

Dilution Factor: I

Sample Weight! Volume: 5.0 (gImL) mL

Number TICs Found: 0

FiIe#: BT42544

Lab Sample ID : MW-6

CC Column Length: 105 M

GC Column ID: 0.53 mm

Concentration Units : ug / L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collec on Date:12/12/97

Sample Analysis Date: 12/18/97

Dilution Factor: 1

Sample Weight! Volume: 5.0 (gImL) mL

Number TICs Found : 0

File#: BT42545

Lab Sample ID: Trip Blank *

GC Column Length: 105 M

GC Column ID: 0.53 mm

Concentration Units : ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

VOLATILE ORGANICS ANALYSIS DATA SHEET

TENTATIVELY IDENTIFIED COMPOUNDS

Client: HERCULES

Sample Matrix: Water

Sample Collection Date:12/1 5197

Sample Analysis Date: 12/18/97

Dilution Factor: 1

Sample Weight! Volume: 5.0 (g/mL) mL

Number TICs Found: 0

File #: BT42546

Lab Sample ID: Equipment Blank *

GC Column Length: 105 M

GC ColumlDO53 mm

Concentration Units: ug / L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW 846 method 8260 compounds only.
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BONNER ANALYTiCAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules, Inc.

Sample Matrix: Water

Sample Collection Date: 12-15-97 @ 1730

Sample Analysis Date: 01-09-98 0234

Dilution Factor: 1.02

Sample Weight! Volume: 980 rnL

Number TICS Found: 0

File #: BT42539

Lab Sample ID: MW-I

GC Column Length: 30 M

GC Column ID: 0.25 mm

Method Code: 8270

Concentration Units; ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW846 method 8270 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules, Inc.

Sample Matrix: Water

Sample Collection Date: 12-15-97 1620

Sample Analysis Date: 01-09-98 0327

Dilution Factor: 1.03

Sample Weight/Volume: 968 mL

Number TICs Found: 0

File #: BT42540

Lab Sample ID: MW-2

GC Column Length: 30 M

GC Column ID: 0.25 mm

Method Code: 8270

Concentration Units: ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW846 method 8270 compounds onLy.
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BONNER ANALYTICAL TESTING COMPANY

SEMI-VOLATILE ORGAN ICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules, Inc.

Sample Matrix: Water

Sample Collection Date: 12-15-97 1540

Sample Analysis Date: 01-09-98 @ 0420

Dilution Factor: 1.01

Sample Weight! Volume: 990 mL

Number TICs Found: 0

File#: BT42541

Lab Sample 1D: MW-3

GC Column Length: 30 M

GC column ID: 0.25 mm

Method Code: 8270

Concentration Units: ug / L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW846 method 8270 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules, Inc.

Sample Matrix: Water

Sample ColIetIon Date: 12-12-97 1310

Sample Analysis Date: 01-09-98 0950

Dilution Factor: 1.05

Sample Weightl Volume: 950 mL

Number TICs Found: I

File #: BT42542

Lab Sample ID: MW-4

GC Column Length: 30 M

GC Column ID: 0.25 mm

Method Code: 8270

Concentration Units: ug I L (PPB)

CAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

78-34-2 Dloxathiàn or degredation 23.65 19.37 ug/L
products thereof

NOTE: TICs reported for SW846 method 8270 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Cilent: Hercules, Inc.

Sample Matiix: Water

Sample Collection Date: 12-12-97 @ 0900

Sample Analysis Date: 01-09-98 1043

Dilution Factor: 1.06

Sample Weightl Volume: 945 mL

Number TICs Found: 0

File #: BT42543

Lab Sample ID: MW-5

GC Column Length: 30 M

GC Column ID: 0.25 mm

Method Code: 8270

Concentration Units: ug / L (PPB)

GAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICS reported for SW846 method 8270 compounds only.



B
O

N
N

E
R

A
N

A
L

Y
T

IC
A

L
T

E
ST

IN
G

C
O

M
P

A
N

Y
Q

U
A

N
T

IT
A

T
IV

E
R

E
SU

L
T

S
A

N
D

Q
U

A
L

IT
Y

A
S

S
U

R
A

N
C

E
D

A
T

A

B
A

SE
N

E
U

T
R

A
L

S
A

N
D

A
C

ID
S

-
G

C
/M

S
A

N
A

L
Y

SIS
D

A
T

A

C
lient:

H
ercules

C
ollected:

1
2

/1
2

/9
7

1
3
:1

0
B

A
T

C
O

S
am

ple
T

ype:
W

ater

L
ocation:

M
W

-6
E

xtracted:
1

2
/1

9
/9

7
9

:0
0

C
M

B
E

xtraction
M

ethod:
3
5

1
0
b

File
#:

B
T

4
2
5
4
4

A
nalyzed:

1
/9

/9
8

5
:1

3
C

M
B

A
nalysis

M
ethod:

8
2

7
0

D
ate

T
im

e
A

nalyst

B
T

4
2
5
4
4

B
L

A
N

K
M

atrix
S

pike
M

atrix
S

pike
D

uplicate

D
etected

S
pike

D
etected

S
pike

-
D

etected
S

pike
D

etected
S

pike

C
A

S
M

D
L

A
m

ount
A

m
ount

A
m

ount
A

m
ount

C
om

pound
N

am
e

N
um

ber
ug/L

ug/L
A

m
ount

%
ug/L

A
m

ount
%

np/ui
A

m
ount

%
np/ui

A
m

ount
%

lppbl
lppbl

up
R

ecovery
lppb)

up
R

ecovery
in

th
e

up
R

ecovery
in

the
up

R
ecovery

ex
tract

ex
tract

P
henol

1
0
8
-9

5
-2

5
2

N
D

N
D

8
9
.1

8
3

0
0
.0

0
2

9
.7

3
9
9

.5
1

3
0

0
.0

0
3
3

.1
7

B
isl2

-ch
lo

ro
eth

y
lleth

er
1
1
1
-4

4
-4

6
.9

N
D

N
D

N
D

N
D

2-C
hlorophenol

9
5
-5

7
-8

5.7
N

D
N

D
1

8
7

.5
3

3
0
0
.0

0
6
2
.5

1
2
1
0

.7
0

3
0
0
.0

0
7
0

.2
3

1
,3

-D
ich

lo
ro

b
en

zen
e

5
4
1
-7

3
-1

8
.3

N
D

N
D

N
D

N
D

1,4-D
ichlorobenzene

1
0
6
-4

6
-7

6.1
N

D
N

D
8

5
.6

0
2

0
0
.0

0
4
2
.8

0
1
0

0
.1

2
2
0
0
.0

0
5
0
.0

6

B
enzyl

A
lcohol

1
0
0
-5

1
-6

1
4
.8

N
D

N
D

N
D

N
D

1,2-D
ichlorobenuene

9
5
-5

0
-1

6
.0

N
D

N
D

N
D

N
D

2-M
ethylphenol

9
5

-4
8

-7
5
.6

N
D

N
D

N
D

N
D

B
is(2-chloroisopropyllether

108-60-1
8
.8

N
D

N
D

N
D

N
D

4-M
ethylphenol

1
0
6
-4

4
-5

8
.7

N
D

N
D

N
D

N
D

H
ex

ach
lo

ro
eth

an
e

6
7
-7

2
-1

8
.0

N
D

N
D

N
D

N
D

N
-N

itroso-di-N
-propylam

ine
6

2
1

-6
4

-7
9
.7

N
D

N
D

1
3

6
.4

6
2
0
0
.0

0
6

8
.2

3
1
6

0
.5

6
2
0
0
.0

0
8

0
.2

8

N
itro

b
en

zen
e

9
8
-9

5
-3

8
.2

N
D

N
D

N
D

N
D

Isophorone
7
8
-5

9
-1

9
.2

N
D

N
D

N
D

N
D

2,4-D
im

ethylphenol
1
0
5
-6

7
-9

6
.0

N
D

N
D

N
D

N
D

2-N
itrophenol

8
8
-7

5
-5

9.1
N

D
N

D
N

D
N

D

B
enzoic

A
cid

6
5

-8
5

-0
2

2
.3

N
D

N
D

N
D

N
D

B
is(2

-ch
lo

ro
eth

o
x
y
)m

eth
an

e
11

1-91-1
8
.8

N
D

N
D

N
D

N
D

2,4-D
ichlorophenol

1
2
0
-8

3
-2

5
.2

N
D

N
D

N
D

N
D

1
,2

,4
-T

rich
lo

ro
b
en

zen
e

120-82-1
9

.4
N

D
N

D
9
5
.2

1
2
0

0
.0

0
4
7

.6
1

1
0
9
.4

2
2
0
0
.0

0
5
4
.7

1

N
ap

h
th

alen
e

9
1
-2

0
-3

8
5

N
D

N
D

N
D

N
D

4-C
hloroaniline

1
0

6
-4

7
-8

8
.5

N
D

N
D

N
D

N
D

H
ex

ach
lo

ro
b
u
tad

ien
e

8
7

-6
8

-3
9
.4

N
D

N
D

N
D

N
D

4-C
hloro-3-m

ethylphenol
5

9
-5

0
-7

7.7
N

D
N

D
2
3
4
.1

9
3
0
0
.0

0
7
8
.0

6
2

6
0
.6

0
3
0
0

.0
0

8
6

.8
7

2
-M

eth
y
ln

ap
h
th

alen
e

9
1
-5

7
-6

7.5
N

D
N

D
N

D
N

O

H
ex

ach
io

ro
cy

clo
p
en

tad
ien

e
7

7
-4

7
-4

8
.6

N
D

N
D

N
D

N
D

2
,4

,6
-T

rich
lo

ro
p
h
en

o
l

8
8

-0
6

-2
9.1

N
D

N
D

N
D

N
D

2
,4

,5
-T

rich
lo

ro
p
h
en

o
l

9
5

-9
5

-4
7.1

N
D

N
D

N
D

N
D

2
-C

h
lo

ro
n
ap

h
th

alen
e

9
1
-5

8
-7

5
7

N
D

N
D

N
D

N
D

2-N
itroaniline

8
8

-7
4

-4
1

2
.0

N
D

N
D

N
D

N
D

D
im

ethylphthalate
1
3
1
-1

1
-3

8
.2

N
D

N
D

N
D

N
D

A
cen

ap
h
th

y
len

e
2

0
8

-9
6

-8
9

.0
N

D
N

D
N

D
N

D

2,6-D
initrotoluene

6
0

6
-2

0
-2

9.2
N

D
N

D
N

D
N

D

3-N
itroaniline

9
9
0
9
-2

1
6
.0

N
D

N
D

N
D

N
D

A
cen

ap
h
th

en
e

8
3
-3

2
-9

8
.3

N
D

N
D

1
2

1
.7

8
2

0
0
.0

0
6
0

.8
9

1
4
4

.7
3

2
0
0
.0

0
7

2
.3

7

2.4-D
initrophenol

5
1
-2

8
-5

8
.3

N
D

N
D

N
D

N
D

4-N
itrophenol

1
0
0
-0

2
-7

8.2
N

D
N

D
1
1

2
.7

0
3
0

0
.0

0
3

7
.5

7
1
0

7
.4

0
3
0
0
.0

0
3
5
.8

0

D
ibenzofuran

1
3
2
-6

4
-9

8
.4

N
D

N
D

N
D

N
D

2
4
-D

in
itro

to
lu

en
e

1
2
1
-1

4
-2

8
.3

N
D

N
D

1
4

7
.7

5
2

0
0

.0
0

7
3
.8

8
1

6
1
.7

8
2
0
0
.0

0
8
0
.8

9

D
iethylphthalate

8
4
-6

6
-2

9
.9

N
D

N
D

N
D

N
D

F
luorene

8
6
-7

3
-7

9
.8

N
D

N
D

N
D

N
D

4-C
hlorophenyl-phenylether

7
0

0
5

-7
2

-3
8.3

N
D

N
D

N
D

N
D

4-N
itroaniline

1
0
0
-0

1
-6

8.7
N

D
N

D
N

D
N

D

4,6-D
initro-2-m

ethylphenol
5
3
4
-5

2
-1

12.2
N

D
N

D
N

D

-

N
D

P
ag

e
1

o
f

2

0
-

c
c.:

J
-
-
-
.

-
.
-
-



B
O

N
N

E
R

A
N

A
L

Y
T

IC
A

L
T

E
S

T
IN

G
C

O
M

P
A

N
Y

Q
U

A
N

T
IT

A
T

IV
E

R
E

SU
L

T
S

A
N

D
Q

U
A

L
IT

Y
A

SSU
R

A
N

C
E

D
A

T
A

B
A

SE
N

E
U

T
R

A
L

S
A

N
D

A
C

ID
S

-
G

C
/M

S
A

N
A

L
Y

SIS
D

A
T

A

C
lient:

H
ercules

C
ollection:

12/1
2
/9

7
1
3
:1

0
B

A
T

C
O

S
am

ple
T

ype:
W

ater

L
ocation:

M
W

-6
E

xtraction:
12/19197

9
:0

0
C

M
B

E
xtraction

M
ethod.

3
5

1
0

b

File
#:

B
T

4
2
5
4
4

A
nalysis:

1
/9

/9
8

5
:1

3
C

M
B

A
nalysis

M
ethod:

8
2
7
0

D
ate

T
im

e
A

nalyst

B
T

4
2
5
4
4

B
L

A
N

K
M

atrix
S

pike
M

atrix
S

pike
D

uplicate

D
etected

S
pike

D
etected

S
pike

D
etected

S
pike

D
etected

S
pike

C
A

S
M

D
L

A
m

ount
A

m
ount

A
m

ount
A

m
ount

C
o
m

p
o
u
n
d

N
am

e
N

um
ber

ug/L
ug/L

A
m

ount
96

ug/L
A

m
ount

96
ng/ul

A
m

ount
96

ng/ul
A

m
ount

96

(ppb)
(ppbl

ug
R

ecovery
lppb)

ug
R

ecovery
in

th
e

ug
R

ecovery
in

th
e

ug
R

ecovery

ex
tract

ex
tract

N
-N

itrosodiphenylam
ine

8
6
-3

0
-6

7
.5

N
D

N
D

N
D

N
D

4
-B

ro
m

o
p
h
en

y
l-p

h
en

y
leth

er
1
0
1
-5

5
-3

7
.0

N
D

N
D

N
D

N
D

H
ex

ach
lo

ro
b
en

zen
e

1
15-74-1

8
.0

N
D

N
D

N
D

N
D

P
en

tach
lo

ro
p
h
en

o
l

8
7
-8

6
-5

1
2
.5

N
D

N
D

3
1

1
.9

0
3
0
0

.0
0

1
0

3
.9

7
3
0
7
.0

8
3

0
0
.0

0
1
0

2
.3

6

P
h

en
an

th
ren

e
5

5
-0

1
-8

7.1
N

D
N

D
N

D
N

D

A
n
th

racen
e

1
2
0
-1

2
-7

8
.0

N
D

N
D

N
D

N
D

D
i-n-butylphthalate

5
4
-7

4
-2

7
.8

N
D

N
D

N
D

N
D

F
lu

o
ran

th
en

e
2

0
6

-4
4

-0
5
.7

N
D

N
D

N
D

N
D

P
yrene

1
2

9
-0

0
-0

7
.9

N
D

N
D

1
7

4
.3

9
2
0
0
.0

0
8
7

.2
0

1
8

0
.6

7
2
0
0
.0

0
9
0
.3

4

B
u
ty

lb
en

zy
lp

h
th

alate
8
5
-6

8
-7

9
.9

N
D

N
D

N
D

N
D

B
en

zo
(a)an

th
racen

e
5

6
-5

5
-3

7
.7

N
D

N
D

N
D

N
D

3
.3

-D
ich

lo
ro

b
en

zid
ien

e
9
1
-9

4
-1

1
6
.5

N
D

N
D

N
D

N
D

C
h
ry

sen
e

2
1

5
-0

1
-9

7
.8

N
D

N
D

N
D

N
D

B
is(2

-eth
y
lh

ex
y
llp

h
th

alate
1

1
7
-8

1
-7

9.1
N

D
N

D
N

D
N

D

D
i-n-octylphthalate

1
1
7
-8

4
-0

9
.4

N
D

N
D

N
D

N
D

B
en

zo
(b

)flu
o
ran

th
en

e
2

0
5

-9
9

-2
6

.8
N

D
N

D
N

D
N

D

B
en

zo
(k

lflu
o
ran

th
en

e
2

0
7

-0
8

-9
4

.9
N

D
N

D
N

D
N

D

B
enzo(a)pyrene

5
0

-3
2

-8
5.9

N
D

N
D

N
D

N
D

ln
d

en
o

(1
.2

.3
-c.d

lp
y

ren
e

1
9
3
-3

9
-5

7
.8

N
D

N
D

N
D

N
D

D
ib

en
zo

(a.h
)an

th
racen

e
5
3
-7

0
-3

9
.0

N
D

N
D

N
D

N
D

B
en

zo
lg

.h
,i)p

ery
len

e
1
9
1
-2

4
-2

1
0
.0

N
D

N
D

N
D

N
D

D
etected

S
piked

96
D

etected
S

piked
96

D
etected

S
piked

96
D

etected
S

piked
%

S
u
rro

g
ate

C
o
m

p
o
u
n
d
s

-

A
m

ount
A

m
ount

R
ecovery

A
m

ount
A

m
ount

R
ecovery

A
m

ount
A

m
ount

R
ecovery

A
m

ount
A

m
ount

R
ecovery

2-F
luorophenol

1
0
9
.3

0
2

0
0

.0
0

5
4

.6
5

9
2
.2

2
2

0
0

.0
0

4
6
.1

1
1

1
2

.3
6

2
0

0
.0

0
5
6

.1
8

1
2

3
.2

6
2
0

0
.0

0
6

1
.6

3

P
henol-d5

8
1
.2

2
2

0
0

.0
0

4
0
.6

1
6
4
.7

1
2
0
0
.0

0
3
2
.3

6
7
8
.9

4
2

0
0
.0

0
3
9

.4
7

8
7
0

5
2

0
0
.0

0
4
3
.5

3

N
itro

b
en

zen
e-d

5
1

0
1

.8
3

1
0

0
.0

0
1
0
1
.8

3
7
4
.7

4
1

0
0

.0
0

7
4
.7

4
9
7
.1

8
1

0
0

.0
0

9
7
.1

8
1
0
4

.8
2

1
0
0

.0
0

1
0

4
.8

2

2-F
luorobiphenyl

8
7
.5

2
1

0
0

.0
0

8
7
.5

2
6
5
.5

4
1

0
0

.0
0

6
5
.5

4
8
6
.9

7
1

0
0

.0
0

8
6

.9
7

1
0

4
.6

7
1

0
0

.0
0

1
0

4
.6

7

2
,4

,6
-T

rib
ro

m
o
p
h
en

o
l

2
6
4
.5

3
2
0
0
.0

0
1

3
2

.2
7

2
2
6
.1

6
2
0
0
.0

0
1

1
3

.0
8

2
7
3
.2

8
2
0
0
.0

0
1

3
6
.6

4
2
8
6
.6

9
2

0
0
.0

0
1
4

3
.3

5

T
erp

h
en

y
l-d

1
4

1
4
1
.6

7
1

0
0

.0
0

1
4

1
.6

7
1

3
2

.9
0

1
0

0
.0

0
1
3
2
.9

0
1

2
7
.6

6
1
0
0

.0
0

1
2
7
.6

6
1
2

5
.0

4
1
0

0
.0

0
1
2

5
.0

4

C
ertified

by:
M

icheal
S.

B
onner,P

h.
0.

B
onner

A
nalytical

T
esting

C
om

pany

P
a
g
e

2
o

f
2

0
0

-
.

.
.
.



BONNER ANALYTiCAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules Inc.

Sample Matrix: Water

Sample Collection Date: 12-12-97 1310

Sample Analysis Date: 01-09-98 0513

Dilution Factor: 1.03

Sample Weightl Volume: 970 mL

Number TICs Found: 0

File #: BT42544

Lab Sample ID: MW-6

GC Column Length: 30 M

GC Column ID: 0.25 mm

Method Code: 8270

Concentration Units: ug I L (PPB)

GAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW846 method 8270 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules, Inc.

Sample Matrix: Water

Sample Collection Date: 12-12-97

Sample Analysis Date: 01-09-98 1248

Dilution Factor: 1.01

Sample Weightl Volume: 990 mL

Number TICS Found: 0

File #: BT42545

Lab Sample ID: Trip Blank

GC Column Length: 30 M

GC Column ID: 0.25 mm

Method Code: 8270

Concentration Units: ug / L (PPB)

CAS NUMBER COMPOUND NAME• RT EST. CONCENTRATION

NOTE: TICs reported for SW846 method 8270 compounds only.
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BONNER ANALYTICAL TESTING COMPANY

SEMI-VOLATILE ORGANICS ANALYSIS DATA SHEET
TENTATIVELY IDENTIFIED COMPOUNDS

Client: Hercules, Inc.

Sample Matrix : Water

Sample Collection Date: 12-15-97

Sample Analysis Date: 01-09-98 0148

Dilution Factor: 1.02

Sample Weight) Volume: 985 mL

Number TICs Found: 0

File #: BT42546

Lab Sample ID: Equipment Blank

GC Column Length: 30 M

GC Column ID: 0.25 mm

Method Code: 8270

Concentration Units: ug I L (PPB)

GAS NUMBER COMPOUND NAME RT EST. CONCENTRATION

NOTE: TICs reported for SW846 method 8270 compounds only.
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INTRODUCTION

At the request of the Mississippi Department of Environmental Quality (MDEQ),

[ Hercules, Inc. of Hattiesburg, MS will install, develop, purge and sample six permanent

monitoring wells in the following locations shown on the attached B&V - Figure 2.

The MDEQ will be notified 2 weeks prior to commencement of work.

1.0 MONITORING WELL INSTALLATION

Six two inch by twenty foot PVC monitoring wells shall be installed utilizing hollow stem

drilling technology. Well depths shall be advanced deeper within the shallow saturated zone if

groundwater is not encountered within the first twenty feet.

A screened interval often feet having a 0.01” slot shall be used. The screened interval

shall extend a minimum of three feet above the groundwater interface. Casing shall be flush

thread design.

Filter pack meeting the following specifications shall be tremied into the annulus to a

depth of two feet above the screened interval:

Particle Size in Inches Allowable

>0.039” 35% Max.

<0.039 - >0.01 50% Mm.

<0.01 0.5% Max.



Following the filter pack, a two foot layer of fine sand (mason) shall be applied via tremie.

lithe zone is saturated, two feet of 10% hydrated bentonite shall be tremied, followed by 90/10

grout to the surface. An elevation data marker shall be placed in the grout at the surface as a

reference point. If the zone is unsaturated, the bentonite seal Will be omitted, Hydration time

for bentonite shall be a minimum of 8 hours or the manufacturer’s recommended hydration

time—whichever is greater. Grout shall be allowed to cure for a minimum of 24 hours prior to

installation of the surface pad and protective riser equipped with security locks.

Each well shall be equipped with four 3” pipes installed to a depth of 30” at the corners of

each pad and grouted in place. Protective pipes shall be filled with grout and painted as

specified.

The well casing will be allowed to extend a minimum of 18” above ground surface and

shall be equipped with a locking cap, protective casing and a 2’x2’x4” concrete pad. The wells

shall be surveyed with longitude and latitude reported along with elevation above sea level

(± 0.01 ft.).

The following boring/well construction log information will be included where applicable:

• Well identification #

• Date/time of well construction

• Borehole diameter and well casing diameter

• Well depth ±0.0 1 ft.

• Casing length

2



[I]
• Casing materials

[] . Casing and screen joint type

• Screened interval(s)

• Screen materials

Li • Screen slot size/design

• Filter pack material and size

• Calculated and actual filter pack volume

• Filter pack placement method

[] • Annular sealant composition

U
. Annular sealant placement method

• Calculated and actual annular sealant volume

• Surface sealant composition

• Surface seal placement method

U
. Calculated and actual surface sealant volume

• Surface seal design

• Well development procedure

• Turbidity measurement

• Type/design of protective casing

• Well cap and lock

[1 • Ground surface elevation (±0.01 ft.)

U 3
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• Survey reference point elevation on well casing (±0.01 ft.)

• Top ofmonitoring well casing elevation (±0.01)

• Top of protective steel casing elevation (±0.0 1 ft.)

2.0 WELL DEVELOPMENT

Completed wells will be allowed to cure a minimum of 24 hours prior to development.

Prior to well development, water depth will be determined to ±0.01 ft. Following completion,

each well shall be developed by pumping and/or bailing, as deemed most appropriate utilizing

the surge block technique. The well will be developed until a turbidity of< 5 NTU’s is

achieved. As a minimum, the well will be allowed to completely recharge prior to purging.

3.0 PURGING

The object of purging shall be to remove five well volumes at a rate similar to the recharge

rate in order that turbidity effects are minimizçd. The following steps shall be used:

1. Establish the water depth and well depth to ±0.01 ft.

2. Remove liquid from the surface and bottom hole to determine whether organic phases
exist.

3. Determine pH, temperature, conductivity and turbidity prior to purging the well.

4. Remove five well volumes at a rate of 0.2 to 0.3 liter/mm. utilizing a peristaltic pump if
groundwater is within 28 feet of surface. Alternately, if groundwater is deeper, purging
may be accomplished by means of centrifuged pump, bladder pump or bailer. (Purging by
bailer must be done with caution so as not to disturb the well filter pack).

4



O
5. After removing 5 well volumes pH, temperature, conductivity and turbidity must be

determined twice within 20 minutes. These data points should be ±10% and further, the

turbidity must be <5 NTU’s. If turbidity is not <5 NTU’s, remove additional well volumes

as necessary.

In the event the well is purged dry, the following protocol should be followed:

1. Allow the well to recover.

2. If the well has not fully recovered within two hours but has sufficient water for testing

then:

a. Test the well for pH, temperature, conductivity and turbidity.

b. Test the well again within 20 minutes for the same parameters.

c. Collect samples as outlined in the sample collection process.

3. If pH, temperature and conductivity are not ±10% and/or turbidity is >5 NTU and if

data reflect elevated levels of any pollutant of concern, consider repurging and

sampling the well.

4.0 SAMPLING

U
Sampling should commence as soon as the well recovers but no later than two hours after

purging is completed. Samples shall be collected utilizing disposable Teflon bailers. Analytical

parameters shall include the attached Compound List of volatile organics (Method 8260).

U VOA samples shall be collected in duplicate in 40 ml vials preserved with hydrochloric

acid to a pH of<2. VOA samples must contain no air bubbles. Three replicates of samples shall

be collected at one designated well for QA/QC analysis.

LI
U 5

U
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5.0 ANALYTICAL PROTOCOL

All analyses will conform to the methodologies outlined in EPA/SW846 current edition.

6.OQA/QC

One equipment blank, one matrix spike (MS) and one matrix spike duplicate (MSD) shall

be analyzed for each event. One trip blank for VOA only shall be analyzed for each sampling

event.

6.1 TRIP BLANK (VOLATILE)

Trip blank (volatile) duplicate samples shall be prepared in the laboratory utilizing

deionized water and bottles from the batches to be used in the field collection and

decontamination procedures. The trip blank will be taken in the field and returned to the

laboratory in the same environment as the samples.

6.2 EQUIPMENT BLANK (RINSATE BLANK)

Following decontamination of the drilling equipment, carefully transfer about two liters of

analyte-free deionized water to a new disposable Teflon bailer. Allow the contents of the bailer to

6



O
drain over a piece of the decontaminated hollow stem into an analyte-free stainless steel bowl.

Transfer the rinsate water to appropriate sample containers. Label and archive the rinsate blank

as outlined.

7.0 SAMPLE ARCHIVAL

Following sample collection, affix a completed label to each container. Cover the label

with clear tape to protect from moisture. Place the sample bottle in a zip-lock bag and wrap the

container in bubble wrap. Write the sample ID number on the outside of the bubble wrap with a

permanent marker, then secure the bubble-wrapped container with clear tape.

8.0 DECONTAMINATION AND RESIDUALS MANAGEMENT

Borehole cuttings will be left in place at the well site unless VOA readings indicate gross

contamination (>5Oppm FID readings). In the event gross contamination is encountered, cuttings

will be drummed on site and analyzed for disposal.

Well development, purge and decontamination water will be placed in the Hercules

treatment facility for disposal, provided levels do not exceed toxicity characteristics.

The hollow stem, drill rod, and associated tools will be decontaminated before each well is

advanced. The procedure shall be as follows:

7
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1. Pressure wash with steam and potable water

2. Brush with phosphate-ftee detergent to remove any additional debris

3. Pressure wash with steam and potable water

4. Rinse with analyte-free water
S.,.,

9.0 HEALTH AND SAFETY

I. All personnel shall have received 40 hours of OSHA training and shall have current
update training.

2. Hercules, Inc. shall provide any additional safety briefings deemed appropriate for the
scope of this project.

3. During boring, developing and purging operations, FID readings shall be recorded to
ensure that a safe environment Is maintained.

4. Elevated (>50 ppm) FID readings shall mandate respiratory protection, cease and
desist operations, and re-evaluation by project director, project supervisor, project
health and safety officers, and Hercules personnel.

5. Any injuries or potentially unsafe conditions shall be reported immediately to the
health and safety officer and then to the project supervisor and project director.

10.0 PERSONNEL

Project Director - Michael S. Bonner, Ph.D.

Project Supervisor - David Carter

Health and Safety Officer - Christopher M. Bonner

Hercules, Inc. Contact - Charles Jordan, Environmental Supervisor
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