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SECTION 1

1. INTRODUCTION

Occidental Chemical Corporation (Occidental) is performing corrective actions at the former Occidental
chemical manufacturing facility in Montague, Michigan (the facility). These corrective actions are being
performed, in part, to comply with the requirements of an Administrative Order (AO) issued by the
U.S. EPA dated March 24, 1993. At the completion of the RCRA Facility Investigation and the
Corrective Measures Study, the U.S. EPA issued the Final Decision on July 18, 2001 stating the

corrective action requirements for Occidental.

The Final Decision requires groundwater monitoring at the facility. Section 4 of the Program
Management Plan presents the management approach for the groundwater monitoring. This document
defines the groundwater monitoring program, meeting the requirements of the Final Decision as defined

in the Program Management Plan.

Occidental Chemical Corporation will implement this ground water monitoring program. Miller Springs
Remediation Management Inc., will manage the ground water monitoring on behalf of Occidental

Chemical Corporation.

The facility is located in Montague Township north of White Lake in Muskegon County, Michigan
(Figure 1). Historical information related to use of the property and historical releases are presented in the
Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Task 1: Description of
Current Conditions (WW Engineering & Science, 1994). Characterizations of the geology, groundwater
flow, and ground water chemistry are presented Phase I RCRA Facility Investigation Report for the
Occidental Chemical corporation Site in Montague, Michigan (Earth Tech, October 1996) and Phase II
RFI RCRA Facility Investigation Report for the Occidental Chemical Corporation Site in Montague,
Michigan (Earth Tech, April 1999; as amended in April 7, 2000).

1.1 OBJECTIVES

The final objectives of the groundwater monitoring program have been defined in the Program
Management Plan for the site and in the U.S. EPA required modifications and approval of the Program

Management'Plan. The established final objectives are listed below:

e Demonstrate that the groundwater collection system halts any unacceptable discharge of
chlorinated organic compounds to White Lake.
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SECTION 1

o Demonstrate, through monitoring, that the migration of contaminated groundwater has stabilized
to confirm that contaminated groundwater remains within the original “area of contaminated
groundwater”.

e Demonstrate that the groundwater collection system is reducing the level of contamination in the
aquifer.

e Demonstrate that the groundwater protection standards are ultimately met (if technically
practicable).

This groundwater monitoring program is designed to accomplish the first two objectives. At this stage in
the corrective action, it is not the objective of Occidental to demonstrate that the groundwater protection
standards are met. The groundwater collection system halts the flow of impacted groundwater to White
Lake. Currently, Occidental is performing an investigation of potential residual DNAPL within the plume
of impacted groundwater. This investigation is also a requirement of the Final Decision and is discussed
in the Program Management Plan and approved by the U.S. EPA. At the conclusion of t-his investigation,
Occidental is required to submit plans to the U.S. EPA to address the residual material in the aquifer.
When these plans are developed and implemented, the monitoring program will be revised to demonstrate
if the groundwater protection standard is met. In addition, the reduction of the level of contamination in
the aquifer is directly related to actions to address any residual DNAPL. Therefore, this groundwater
monitoring program will develop initial data for future demonstrations of reductions in the level of

contamination in the aquifer.

Based upon the current state of the Corrective Action at the site, the following are the current objectives

for this groundwater monitoring program:

e Demonstrate that the groundwater collection system halts any unacceptable discharge of
chlorinated organic compounds to White Lake.

e Demonstrate, through monitoring, that the migration of contaminated groundwater has stabilized
to confirm that contaminated groundwater remains within the original “area of contaminated
groundwater”.

e Develop information that will be used for future demonstrations that the groundwater collection
system is reducing the level of contamination in the aquifer.

The following four sections of the report (Sections 2, 3, 4 and 5) will present the portion of the

groundwater monitoring program to accomplish each of these three objectives.
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SECTION 1

1.2 GROUNDWATER PROTECTION STANDARD

The parameters of concemn in the groundwater are listed in Table 1. This table also provides the
groundwater protection standards that have been developed for this site. These standards are consistent

with the requirements of Part 201 of Michigan’s Act 451 of 1994 (as amended).
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SECTION 2

2. GROUNDWATER COLLECTION DEMONSTRATION

Occidental curréntly operates a series of eight purge wells that halts the flow of impacted groundwater to
White Lake. The locations of seven of the purge wells can be found on Figure 2. The location of the
remaining purge well, Pf, can be found on Figure 3. This section describes how Occidental will
demonstrate that the groundwater collection system halts any unacceptable discharge of chlorinated
organic compounds to White Lake. This groundwater monitoring system was developed during the
1980’s and approved by the Michigan Department of Environmental Quality (MDEQ) as a demonstration
that Occidental halts the flow of chlorinated compounds in ground water to White Lake.

This monitoring program has been established to demonstrate that groundwater in the plume is not
discharging to White Lake. This monitoring program will show that the water level in White Lake is
higher than the hydraulic head (water level) in the aquifer at locations where the purge wells will have the
least impact on the hydraulic head. If the water level in the aquifer is below the water level in White

Lake, then water is constantly flowing from White Lake back toward the purge wells.

The level of water in White Lake is measured every 15 minutes. Due to wind tides and precipitation
events, the level of White Lake can change by a foot over a few days. This change can be significant
when evaluating the continuing flow of water from White Lake back into the aquifer along this section of
the lake. To accurately reflect the hydraulic head in the lake, an averaging method was developed with
the MDEQ to use for measured water levels in White Lake. For each monitoring event, a time is
established at the mid-point of the period when water levels were collected from the monitoring wells. A
24-hour time weighted average water level in White Lake is calculated stérting 16 hours before the
measurements and extending 8 hours after the measurements. When the average lake level is always
above the water level in the aquifer, the water from the lake consistently flows toward the purge well
system. As an added level of safety, the level of water in the monitoring wells is maintained at an average

of at least 0.10 foot lower than the 24-hour average White Lake water level.

The comparison of the level of White Lake to the level of water in the monitoring wells is performed on

data collected two times per week, or over 100 times a year.

This section presents the monitoring wells that are used to measure the water level in the aquifer, the

methods used to collect the necessary data, and the procedures used to evaluate the data.

)
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SECTION 2

2.1 MONITORING WELLS

A series of six monitoring wells have been installed at locations that represent the areas in the plume that
are least likely to be influenced by the purge wells. The locations of these wells were approved by the
MDEQ during the 1980s. The locations of the monitoring wells are shown on Figure 2. Table 2 presents
a summary of the monitoring wells from east to west. The purge wells adjacent to the monitoring wells

are also shown on Table 2. The well logs for the monitoring wells are included in Appendix A.

A stilling well has been placed in White Lake. The stilling well consists of a tube that is open at the
bottom that is fastened to the post of a dock so that the stilling well casing will not move. The water in
the lake freely enters and exits from the bottom of the tube. A pressure transducer in the stilling well
measures the level of the water in White Lake. The pressure transducer is linked into an electronic data
logger that is capable of recording the water level at different time intervals. In the winter months, a

heating unit is placed within the stilling well to keep the area from freezing.

2.2 MONITORING METHODS

The following methods are used to collect water levels in White Lake and in the monitoring wells.
2.1.1 Monitoring Well Groundwater Level Measurement

Water level measurements in each of the six monitoring wells are collected at least two times per week.
Upon arriving at a monitoring well, inspect the well to determine if any damage has occurred to the
monitoring well and if any maintenance or repairs are needed. Measure the distance from the top of the
well casing to the top of the water in the well to the nearest 0.01 foot with a water level indicator tape.
Top of casing elevations for each of the monitoring wells included in the groundwater monitoring plan
have been surveyed. The measuring tape will be decontaminated by rinsing the tape with de-ionized
water between each well. The top of casing elevation is included in Table 2. Calculate the elevation of
the water level in the well by subtracting the measured distance from the top of casing to the water table

from the elevation of the top of casing.

If any maintenance is performed on the monitoring well, or if any damage occurs to the well, resurvey the
well and use the new surveyed elevation in all calculations taken after the damage or maintenance

occurred.
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SECTION 2

2.2.2 White Lake Water Level Measurements

Manually measure the water level in White Lake using a water level tape. Calibrate the White Lake water
level measured by the transducer in the data logger. Set the data logger to record the water level every

15 minutes.

A minimum of once per week, download the lake water level data from the data logger. Back-up the |

electronic files at an off-site location.

Each time water levels in the monitoring wells are measured, also manually measure the distance from the

top of casing on the stilling well to the water level in White Lake.
Once every two years, resurvey the elevation reference on the stilling well in White Lake.
23 DATA EVALUATION

The difference between the elevation of water in White Lake and the elevation of water in the monitoring

wells will be calculated and reported as described below.
2.3.1 Calculation

To calculate the average lake level, first determine the mid point in the time when water levels were being
collected from the six monitoring wells. Then use the White Lake water elevations that are recorded
every 15 minutes to calculate the average White Lake water elevation extending for a period of 16 hours

before that time and 8 hours after that time.

Once each week calculate the difference between the semi-weekly processed White Lake water level data
and the semi-weekly spot water level measurements in the six performance monitoring wells by
subtracting the water elevation each performance monitoring well from the average White Lake water
elevation. Tabulate the results at each well for each monitoring event. A negative value indicates that the
water level is lower in the aquifer than in White Lake, and that water has the potential to flow from White
Lake into the aquifer. A positive value indicates that the water level is lower in White Lake than in the

aquifer, and that water has the potential to flow from the aquifer into White Lake.

Check the accuracy of the transducer by comparing the water levels in White Lake that were manually
measured with the water level tape to the water levels recorded by the transducer. If the numbers do not
agree, both the manual and electronic data will be checked and an action plan will be developed to correct

the source of the error. This action plan may include checking for ice build-up during winter months,
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SECTION 2

recalibrating the transducer on the data logger, replacing or repairing the transducer or the data logger, or

resurveying the top-of-casing on the stilling well.
2.3.2 Reporting and Actions

For each monitoring well, calculate the average monthly difference between the water level in the well
and the water level in White Lake. Maintain the pumping rates so that there is at least an average

difference of 0.10 foot at each well each month. Report these valves to the U.S. EPA monthly.

In addition, spot check the water level difference at least weekly. If the water level in every performance

monitoring well is at least 0.10 foot lower than the average White Lake level, then no additional action is

necessary.

If the water level in any performance monitoring well is less than 0.10 foot lower than the average level in
White Lake the potential for an excursion exists. Implement the following corrective procedure to assure
that the purge well system maintains at least a 0.10-foot lower water level in all of the performance
monitoring wells. Verify the water levels and pumping rates and increase the frequency of water level
monitoring. Perform, additional corrective procedures as necessary such as increasing pumping in the
wells adjacent to the performance monitoring well, redeveloping wells, servicing pumps, or cleaning
lines. While these activities are all performed as part of the routine maintenance at the site, they may also

be performed upon recognition that the drop in water level from White Lake back to a performance

monitoring well is less than 0.10 foot.
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SECTION 3

3. PLUME BOUNDARY DEMONSTRATION

The perimeter of the impacted groundwater was delineated during the RFL. A series of wells were used to
document areas that contained groundwater not impacted by the facility. During the groundwater
corrective action, samples from monitoring wells will be used to demonstrate that the migration of
contaminated groundwater has stabilized and that the contaminated groundwater remains within the

plume boundaries.

Groundwater samples will be collected from a series of wells semiannually (twice per year). These
samples will be analyzed for the parameters of concern listed in Table 1, and the results will be compared

to the groundwater protection standard.
3.1 WELLS

A series of twelve monitoring wells have been installed at locations surrounding the existing plume of
impacted groundwater. These wells are listed in Table 3, along with the side of the plume that the well
monitors. The locations of the monitoring wells are shown on Figures 2 and 3. The well logs for the

monitoring wells are included in Appendix A.
3.2 MONITORING METHODS
3.2.1 Groundwater Elevation Monitoring

Upon arriving at a monitoring well, inspect the well to determine if any damage has occurred to the
monitoring well and if any maintenance or repairs are needed. Measure the distance from the top of the
well casing to the top of the water in the well to the nearest 0.01 foot with a water level indicator tape.
Top of casing elevations for each of the monitoring wells included in the groundwater monitoring plan
have been surveyed. The measuring tape will be decontaminated by rinsing the tape with de-ionized
water between each well. The top of casing elevation is included in Table 3. Calculate the water level in
the well by subtracting the measured distance from the surveyed elevation of the top of casing. All water

level measurements will be collected within 24 hours.

If any maintenance is performed on the monitoring well, or if any damage occurs to the well, resurvey the
well and use the new surveyed elevation in all calculations taken after the damage or maintenance

occurred.
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SECTION 3

3.2.2 Sample Collection and Preservation

. following documents for guidance:

i)

ii)

ii)

United States Environmental Protection Agency (USEPA) low-flow Grounding Water
Sampling (Puls and Barcelona 1996);

USEPA Region I low-flow standard operating procedure (SOP) (USEPA 1996); and

USEPA Region Il low-flow purging and sampling procedures (USEPA 1998).

‘Monitoring wells will be sampled using the following low flow - purging protocol:

l. Sample collection will follow low-flow purging techniques developed for the Montague Site using the
|

Identify the well using a current Site map and inspect the well for damage. The

condition of the surface protection and the well cap will be noted.

Measure the water level depth. The groundwater level in the monitoring well will be

measured to the nearest 0.01 foot using a pre-cleaned electric water level tape.

Purge and sample monitoring wells in the order of least contaminated to most

contaminated.

Purging will be conducted using a dedicated stainless-steel bladder pump with a Teflon®
bladder or a peristaltic pump. The pump discharge line shall be polyethylene,
Teflon®, or Teflon®-lined tubing with an inside diameter of 3/8-inch. The air supply
line for the bladder pump operation shall be polyethylene or Teflon®. The bladder
pump will be secured in the monitoring well and positioned in the well in accordance
with Item 5 below. In the event that insufficient water exists in a monitoring well for

the proper operation of a full sized bladder pump, a micro purge bladder pump will be

applied.

The bladder pump, or the intake of the tubing for the peristaltic pump, will be

positioned and secured such that the pump or tubing intake corresponds to the mid-

- point of the well screen, or a minimum of 2 feet above the well bottom or sediment level

if present, whichever is more shallow. The bladder pump or peristaltic pump

tubing will be lowered very slowly into position to minimize mixing of the stagnant
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SECTION 3

well casing water and to minimize the agitation of solids (which will increase purging

time).

As described in Item 9 below, purging will be continued until stabilization of the purged
groundwater is achieved, or until a maximum 20 monitoring well screen volumes of
groundwater have been purged without indication of stabilization. Since low-flow purging
likely will not draw groundwater from a significant distance above or below the pump
intake, the screen volume will be determined using a 5-foot screen length. This 5-foot
screen length is based on 2.5 feet above and below the pump intake, provided the well
screen extends over this distance. If a 2.5-foot length of well screen does not exist above
and below the pump intake, the actual length of well screen above and below the pump
intake will be used to determine the screen volume (i.e., the pump intake position in relation
to the well bottom, or sediment level if present, and top of screen will be accounted for when
determining the screen volume). The screen volume will be determined before purging

begins.

Static groundwater level conditions in the monitoring well will be allowed to re-
establish after lowering the bladder pump into position. The groundwater level in the
monitoring well will be measured (to the nearest 0.01 foot) with the bladder pump in place

prior to beginning purging.
Connect the output tubing to a flow through cell.

Purging of the monitoring well will be conducted using a pumping rate between 100 to 500
milliliters per minute (mL/min). Initial purging will begin using a pumping rate within
the lower end of this range. Slowly increase the pumping rate until discharge occurs.
Once discharge occurs, check the water level, and record the visual water quality. If the
purge water appears turbid, purging will be continued until the purge water becomes

visually less turbid before connecting the flow-through-cell. The groundwater level will be

‘measured while purging to ensure that less than 0.3 feet of drawdown occurs. The

pumping rate may be gradually increased depending upon the amount of drawdown and
the behavior of the stabilization parameters (see Item 9 below). Pumping rate adjustments
generally will be made within 15 minutes from the start of purging and then should remain
constant for the duration of purging. While purging, the pumping rate and groundwater

level will be measured and recorded every 10 minutes (or as appropriate). Record
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SECTION 3

any pumping rate changes and their corresponding times. If it apparent that stabilization
of the purged groundwater (see Item 9 below) will not be achieved rapidly, these
measurements may be made at longer time intervals to allow field staff to perform other

sampling activities.

Stabilization of the purged groundwater is necessary prior to sample collection to ensure
that the sample is representative of groundwater in the subsurface only, and is not
influenced by stagnant groundwater stored in the well casing. The following field
parameters will be monitored while purging to evaluate the stabilization of the purged
groundwater: pH, temperature, conductivity, and dissolved oxygen (DO). As stabilization
approaches, the field parameters will be measured and recorded every 5 minutes (or as
appropriate). Stabilization will be considered to be achieved when three consecutive

readings for each parameter, taken at S-minute intervals, are within the following limits:

* pH 0.1 pH units of the average value of the three readings;
* temperature =3 percent of the average value of the three readings;
» conductivity =+3 percent of the average value of the three readings; and

« DO +10 percent of the average value of the three readings.

The field parameters will be measured using a flow-through-cell apparatus. Table 5
provides the purge record on which to record the field parameters and other pertinent data.
Measurement of the field parameters may be obtained using individual meters or a multiple
meter unit. The meters will be calibrated prior to use each day in accordance with the
meter manufacturer's instructions. While purging, the meter readings will be monitored for
evidence of meter malfunction. The following are common indicators of meter

malfunctions:

* DO above solubility (e.g., oxygen solubility is approximately 11 milligrams per liter
[mg/L] at 10 degrees Celsius) may indicate a DO meter malfunction;

* negative DO greater than 1 to 2 mg/L may indicate a DO meter malfunction (i.e.,
should have positive DO greater than 1 to 2 mg/L under oxidizing conditions);
and

* DO less than 1 mg/L may indicate either an ORP or a DO meter malfunction (i.e.,
should have a DO less than 1 mg/L under reducing conditions).

Meter calibration fluids will be available for meter re-calibration in the field, if necessary.

Spare meters will be available for meter replacement, if necessary.
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SECTION 3

11.

10.

In general, stabilization of the individual field parameters is considered to occur in the
order listed above. Should stabilization not be achieved for all monitored field parameters,
purging will be continued until a maximum of 20 monitoring well screen volumes have
been purged from the well. After purging 20 well screen volumes, purging will be
continued if the purge water remains visually turbid and appears to be clearing, or if
stabilization parameters are varying slightly outside of the stabilization criteria listed

above and appear to be approaching stabilization.

In the event that the groundwater recharge to the monitoring well is insufficient to
conduct the low — flow purging protocol, purging will be discontinued before the water
level in the monitoring well drops below the top of the pump. Samples will be
collected as soon as the volume of groundwater in the well has recovered sufficiently
to allow sample collection. Wells in which recovery is insufficient to conduct the low —

flow purging protocol will not be subject to the above purging stabilization criteria.

After achieving stabilization and disconnection of the flow-through-cell, samples will be
collected. Samples collected for soluble metals will be field filtered using an in-line (0.45

micron) filter (Puls and Barcelona 1996).

The flow-through-cell will be disconnected prior to sample collection to avoid impact
to the sample that may result from contamination that may potentially accumulate
within the flow-through-cell during purging. The sample bottle will be filled by
allowing the discharge to gently flow down the side of the sample bottle and the
sample bottle will be allowed to overflow slightly before sealing (overflow is not
recommended if the sample bottles have been prepared with preservatives).
Preservatives (if required) may be added to the sample bottles by the laboratory before
sampling, or may be added after sampling by field personnel (as appropriate).
Sample bottles will be sealed and prepared for delivery to the laboratory as per specific

sample.

Additional samples shall be collected as required. The Groundwater Monitoring Plan
requires trip blanks be included in each shipment cooler containing samples to be
analyzed for volatile organic compounds (VOCs). One set of matrix spike/matrix

spike duplicate (MS/MSD) samples will be collected for analysis from monitoring
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SECTION 3

I wells. The Vault Groundwater Quality Assessment Plan requires one trip blank be
‘ included with each Vault sampling event.

12. The sampling will be conducted in accordance with the Site Operation and Maintenance
(O&M) Plan and the Health and Safety Plan.

3.2.3 Decontamination Procedures

Rinse the water level tape with de-ionized water between each well. All other sampling equipment is

dedicated, so no additional decontamination is necessary.
3.24 Sample Labeling Procedures

The outside of each container will be wiped clean and allowed to dry after sample collection. Legible,

complete, and securely attached labels will be placed on each sample container at the time of collection.

The sample label will include the following information:

e Sample identification
e Name or initials of sampler
e Date and time of collection

e Site identification

Waterproof writing utensils will be used to avoid running or smearing of any label information.

3.2.5 Sample Storage and Shipment

Upon sample collection and preservation, the filled sample containers will be cooled and stored at

approximately 4°C. Prior to any shipment, the samples will be packed in coolers sufficiently to protect

against damage and iced to keep the samples at 4°C.
3.2.6 Field Notes
The following field documentation will be collected during each sampling and analysis event:

o Well identification
e Condition of the monitoring well and dedicated sampling equipment

. e Depth to groundwater from top of casing
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SECTION 3

e Sampling method

o  Volume of purge water removed

o Sampling time

o Description of any additional samples collected

o  Other relevant observations (weather, observers, etc)

3.2.7 Chain of Custody Procedures

Possession of samples from the time of collection through delivery at the laboratory will be documented
using a chain-of-custody (COC). The sampler and the laboratory will retain copies of the COC.
Information contained on the COC will include sample name, sampling date and time, analysis to be

performed, preservation methods, analytical laboratory and any other information pertinent to the

sampling event.
3.2.8 Analytical Methods

Samples will be analyzed by H2M Labs, Inc. The samples will be analyzed using the procedures listed in
Table 1.

33 DATA EVALUATION

The concentration of each compound in each sample from a perimeter well will be directly compared to

the groundwater protection standard. The groundwater protection standard is listed in Table 1.

If the concentration of any parameter measured in a perimeter monitoring well is greater than the
groundwater protection standard, then that well will be re-sampled and analyzed for the constituent. If the
second analysis does not confirm the result, then the sampling will continue as described above and the

initial result and the resample will be reported to the U.S. EPA as described in Section 6.

If the second sample confirms that the concentration in the groundwater is greater than the groundwater
protection standard, the concentrations will be reported to the U.S. EPA within 7 days of receipt of result.
The results will be evaluated to determine if the levels are atiributed to contamination introduced from
sampling or laboratory procedures, or if the results accurately reflect the concentration in the
groundwater. Information considered in this evaluation will include the number of wells that the
compound was detected in, the concentrations in the trip blank, and any carryover onto other samples
analyzed at the lab. If it is determined that error in the sampling or analytical methods introduced the

contamination into the groundwater sample, the well will be re-sampled twice, to confirm that the
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compound is not present above the groundwater protection standard. The analytical results, the

evaluation of the errors, and the corrective procedures used to assure that the problem does not re-occur
will be reported to the U.S. EPA.

If it is found that the results accurately reflect concentration in the groundwater, then the following three

activities will occur

First, evaluate if the cause for the increase in concentration can be determined. Causes may include
changes in groundwater flow directions, potential movement of DNAPL, and disturbances or activities
occurring up gradient of the monitoring well. This evaluation will be submitted to the U.S. EPA within

60 days of the call notifying the agency of the change in the perimeter of the plume.

Second, establish a new monitoring well that defines the current extent of impact farther outside the
plume from the impacted well. To accomplish this, it will be beneficial to first determine the cause of the
increase in concentration. In most cases, this will involve drilling a new monitoring well. The location
and construction methods for the new well will be submitted with the evaluation of the cause of the

increase — within 60 days of the call notifying the agency of the change in the perimeter of the plume.

Third, evaluate if the corrective action at the site needs to be changed to address the change in the location
of the plume. Since the schedule for this activity will most likely depend on the results from additional
wells placed at the site, a schedule for this evaluation will be submitted to the agency with the proposed

location and methods for the additional monitoring well.
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SECTION 4

4. CONCENTRATIONS REMOVED FROM THE AQUIFER

Eight purge wells are being pumped to remove impacted groundwater from the aquifer. Samples of the
groundwater from each purge well will be collected quarterly and analyzed for the parameters in Table 1.
These analyses will continue a baseline of information on the concentrations of the compounds in the
water being removed from the aquifer. These purge wells are located in a line extending across the plume
of impacted groundwater, and samples from each purge well represents a view of the section of the
aquifer up gradient from that purge well. The analysis of the groundwater collected at each purge well
provides a basis for evaluating trends in the concentrations of contaminants in the groundwater and the

rate of removal of contaminants.
4.1 WELLS AND EQUIPMENT

There are eight purge wells (Pb, Pc, Pd, Pe, Pf, Pg, Ph, and Pi) that are pumped continuously as part of
the groundwater collection system. Each purge well uses a submersible pump for groundwater collection.
The pumps are 6-inch, 8-stage Grundfos units powered by Franklin Electric 15 hp 480 volt 3 phase

motors.

Two purge wells (Ph and Pi) have carbon dioxide (CO,) feed systems. These systems were installed to
control the pH in the groundwater pumped from these wells. The addition of CO, buffers the pH so that

silicates and carbonates do not precipitate in the transfer pipe and treatment system when the purge waters

_are aerated or mixed with water from other wells. The CO, feed system lowers the pH in the well casing,

prior to the water entering the purge well, piping, and treatment system. This has extended the life and
reduced maintenance of the collection and treatment system. Each CO, feed system has a manual cut-off

valve for the CO, addition to the well.

The water lines for each purge well can be accessed at a pump houses located adjacent to each well.
Within each pump house is a small sample tap on the line that transports the purge water back to the
treatment building. The sample taps are located before the purge line connects to any other lines; when
the well is pumping, these sample taps collect samples of the water being pumped from the individual

well to the treatment system.
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SECTION 4

4.2 FIELD SAMPLING METHODS

Samples of the water pumped from each purge well will be collected quarterly, following the procedures
listed below. Samples will not be collected for at least two days after a well has been redeveloped

through the use of chemical additions or surging.
4.2.1 Groundwater Elevation Monitoring

Depth to groundwater will be measured to the nearest 0.01 foot using a water level indicator tape, with the
top of the well casing as a reference elevation. Top of casing elevations for each of the purge wells and

monitoring wells have previously been determined.

Upon arriving at a purge well inspect the well to determine if any damage has occurred and if any
maintenance or repairs are needed. Measure the distance from the top of the well casing to the top of the
water in the well to the nearest 0.1 foot with a water level indicator tape. Decontaminate the measuring
tape by rinsing the tape with de-ionized water between each well. Calculate the water level in the well by

subtracting the measured distance from the surveyed elevation of the top of casing.
4.2.2 Pre-Sampling Routine for Wells Ph and Pi

Upon arrival at purge well Ph and Pi pump houses, close the CO, supply valve and wait for at least four

minutes prior to sampling.
4.2.3 Sample Collection and Preservation

Open the sample port and allow water to flow out of the sample port for 1 minute. Collect the purged
groundwater for return to the well or transport to the treatment building.

Fill the required sample bottles. Assure that the 40 ml vials collected for the analysis of volatile organic

compounds does not contain any trapped air bubbles. Fill the sample bottle for on-site pH analysis last.

After the sample bottles are filled, either pour the collected purge water back into the well casing or
transport the purged groundwater back to the treatment building and place the water in the sump that

pumps into the carbon treatment system.

Return to the on-site laboratory and analyze the pH of the sub-sample collected for pH analysis.
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SECTION 4

Trip blanks will be included in each shipment cooler containing samples to be analyzed for volatile

organic compounds (VOCs). One set of matrix spike/matrix spice duplicate samples (MS/MSdup) will be

collected for analysis from the wells.
4.2.4 Decontamination Procedures

Rinse the pH probe with de-ionized water between each use. No other sampling equipment is used, so no

additional decontamination is necessary.
4.2,5 Sample Labeling Procedures

The outside of each container will be wiped clean and allowed to dry after sample collection. Legible,
complete, and securely attached labels will be placed on each sample container at the time of collection.

The sample label will include the following information:

¢ Sample identification

e Name or initials of sampler
e Date and time of collection
e Site identification

e Preservation technique

Waterproof writing utensils will be used to avoid running or smearing of any label information.
4.2.6 Sample Storage and Shipment

Upon sample collection and preservation, the filled sample containers will be cooled and stored at
approximately 4°C. Prior to any shipment, the samples will be packed in coolers sufficiently to protect

against damage and iced to keep the samples at 4°C.
4.2.7 Field Notes
The following field documentation will be collected during each sampling and analysis event:

o Well identification
¢ Condition of the monitoring well and dedicated sampling equipment
e Depth to groundwater from top of casing

e Sampling method
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SECTION 4

e Sampling time
e Description of any additional samples collected

e Other relevant observations (weather, observers, etc)

4.2.8 Chain of Custody Procedures

Possession of samples from the time of collection through delivery at the laboratory will be documented
using a chain-of-custody (COC). The sampler and the laboratory will retain copies of the COC.
Information contained on the COC will include sample name, sampling date and time, analysis to be

performed, preservation methods, analytical laboratory and any other information pertinent to the
sampling event.

4.2.9 Analytical Methods

Samples will be analyzed by H2M Labs, Inc. The samples will be analyzed using the parameters listed in
Table 1.

4.3 DATA EVALUATION

The data will be reviewed for possible errors and inconsistencies and evaluated for trends indicating the

remediation progress of each area. Once per year, a graph of concentration versus time will be prepared
and submitted to the U.S. EPA by February 28 of the next year.
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SECTION 5

S. PLUME INTERIOR MONITORING

Samples from twelve monitoring wells (MW-95-1A, B, C; MW-95-2A, B, C; MW-95-3A, B, C;
MW-95-4A, B, C) were collected and analyzed quarterly for the same parameters listed in Table 1 for six
consecutive quarters during 2002 and 2003. Monitoring wells MW-95-1A, MW-95-2A, MW-95-3A and
MW-95-4A were analyzed for all parameters including Mirex. These analyses provide a baseline to gage
the effectiveness of the DNAPL removal program. The locations of the plume interior monitoring wells
are shown on Figure 3. The monitoring wells are listed in Table 4 and the well logs are included in

Appendix A.
5.1  FIELD SAMPLING METHODS
5.1.1 Groundwater Elevation Monitoring

Upon arriving at a monitoring well, inspect the well to determine if any damage has occurred to the
monitoring well and if any maintenance or repairs are needed. Measure the distance from the top Qf the
well casing to the top of the water in the well to the nearest 0.01 foot with a water level indicator tape.
Top of casing elevations for each of the monitoring wells included in the groundwater monitoring plan
have been surveyed. The measuring tape will be decontaminated by rinsing the tape with de-ionized
water between each well. The top of casing elevation is included in Table 4. Calculate the water level in

the well by subtracting the measured distance from the surveyed elevation of the top of casing.

If any maintenance is performed on the monitoring well, or if any damage occurs to the well, resurvey the
well and use the new surveyed elevation in all calculations taken after the damage or maintenance

occurred.
5.1.2 Sample Collection and Preservation

Prior to the collection of the water samples, each well will be purged to remove standing water. Each
monitoring well has a dedicated Well Wizard bladder pump for purging and sample collection. Using
compressed nitrogen gas, operate the bladder pump. Use 60 psi delivery pressure from the compressed
nitrogen tank and allow the pump to purge for at least 20 minutes prior to collecting the samples. Purged

groundwater will be collected and treated in the on-site groundwater treatment system.

After the well casing is purged, fill the required sample bottles. Assure that the 40 ml vials collected for

the analysis of volatile organic compounds do not contain any trapped air bubbles.
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SECTION 5

After the sample bottles are filled, shut-off the compressed gas source, which will stop the flow of water

from the well. Assure that the well top is covered.

Trip blanks will be included in each shipment cooler containing samples to be analyzed for volatile

organic compounds (VOCs). One set of matrix spike/matrix spice duplicate samples (MS/MSdup) will be
collected for analysis from the monitoring wells.

5.1.3 Decontamination Procedures

Rinse the pH probe with de-ionized water between each use. Rinse the water level tape with de-ionized

water between each well. No other sampling equipment is used, so no additional decontamination is

necessary.
5.1.4 Sample Labeling Procedures

The outside of each container will be wiped clean and allowed to dry after sample collection. Legible,

complete, and securely attached labels will be placed on each sample container at the time of collection.

The sample label will include the following information:

e Sample identification

e Name or initials of sampler
e Date and time of collection
e Site identification

e Preservation technique

Waterproof writing utensils will be used to avoid running or smearing of any label information.

5.1.5 Sample Storage and Shipment

Upon sample collection and preservation, the filled sample containers will be cooled and stored at

approximately 4°C. Prior to any shipment, the samples will be packed in coolers sufficiently to protect
against damage and iced to keep the samples at 4°C.

5.1.6 Field Notes
The following field documentation will be collected during each sampling and analysis event:

o Well identification
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SECTION 5

e Condition of the monitoring well and dedicated sampling equipment
e Depth to groundwater from top of casing

¢ Sampling method

¢ Volume of purge water removed

e Sampling time

¢ Number and type of sample containers filled

e Description of any additional samples collected

e Other relevant observations (weather, observers, etc)

5.1.7 Chain of Custody Procedures

Possession of samples from the time of collection through delivery at the laboratory will be documented
using a chain-of-custody (COC). The sampler and the laboratory will retain copies of the COC.
Information contained on the COC will include sample name, sampling date and time, analysis to be
performed, preservation methods, analytical laboratory and any other information pertinent to the

sampling event.
5.1.8 Analytical Methods

Samples will be analyzed by Appl Laboratories. The samples will be analyzed using the procedures listed
in Table 1. '

5.2 DATA EVALUATION

The data will be reviewed for possible errors and inconsistencies and evaluated for trends indicating the
remediation progress of each area. Once per year, a graph of concentration versus time will be prepared

and submitted to the U.S. EPA by February 28 of the next year.
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6. STANDARD REPORTING

l All data will be reported to the U.S. EPA within the monthly report for the month following receipt of
analytical results from the laboratory. This report will include the analytical data, the field data, and the
l data evaluation described in Sections 2, 3, 4 and 5.
If the data evaluation requires additional reporting to the U.S. EPA, this reporting will occur in separate
. letters following the schedule outlined in each section. The monthly report will still include the data and
initial data evaluation, and wll also include references to all correspondence to U.S. EPA related to this
' monitoring program.
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TABLE 1
ANALYTICAL PARAMETERS
Compound Short | Analytical Target Residential and Groundwater
Name Method Detection Commercial Surface Water
Number Limit Drinking Water Interface
(ug/L) Criteria Criteria
(ug/L) (ug/L)

Hexachlorobenzene C-66 8121 0.01 1.0 ID
Hexachlorocyclopentadiene C-56 8121 0.01 50 ID
Octachlorocyclopentene C-58 8121 1.0 50 D
Hexachlorobuitadiene C-46 8121 0.01 15 0.053
Hexachloroethane 8121 2.0 7:3 6.7
Tetrachloroethene 601 1.0 5.0 45
Trichloroethene 601 1.0 5.0 200
Carbon tetrachloride 601 1.0 5.0 45
Chloroform 601 1.0 100 170
Chloride 3953 1.0x 10° 25x10° 1.25x10°
Cis-1,2-dichloroethylene 8260 0.5 70 D
Trans-1,2-dichloroethylene 8260 0.5 100 ID
Mirex* 8121 0.01 0.02 NA

*  Mirex will only be analyzed for MW-95-1A, MW-95-2A, MW-95-3A and MW-95-4A

e Bold numbers indicate the more stringent criteria derived from State of Michigan Part 201 generic cleanup

criteria.

ID = Inadequate Data
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TABLE 2

GROUNDWATER COLLECTION DEMONSTRATION MONITORING WELLS

Monitoring Adjacent Top of Casing
Well Purge Well Elevation
(feet USGS)

NORTHEAST
Pc 630.66
MW-6 630.09
Ph 630.25
MW-5 629.79
Pi 623.40
MW-3 630.89
Pb 630.50
MW-4 631.21
Pg 629.40
MW-2 589.77
Pd 630.75
MW-1 587.66
Pe 624.94

SOUTHWEST
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TABLE 3

PLUME BOUNDARY MONITORING WELLS

Monitoring Edge of Top of Casing
Well Plume Monitored Elevation
(feet USGS)

MW-97-03 | North side / up gradient 635.81
MW-97-04 | North side / up gradient 637.91
MW-97-05 | West side / north area 639.93
C West side / central area 639.04
WW-6 West side / central area 643.24
MW-03-01 | West side / south area 637.09
MW-97-02 | West side / at lake 626.02
WW-24 East side / north area 636.51
WW-13 East side / north area 639.20
T East side / central area 642.49
B East side / south area 645.10
WW-2 East side / at lake 632.36
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TABLE 4

PLUME INTERIOR MONITORING WELLS

Monitoring Depth of Screen Top of Casing
Veell (feet USGS) ( fﬂ‘t"’gts‘gg)
MW-95-1A 40.9 638.89
MW-95-1B 58.0 638.79
MW-95-1C 108.8 638.82
MW-95-2A 26.0 621.19
MW-95-2B 82.0 621.24
MW-95-2C 114.0 621.30
MW-95-3A 46.0 637.57
MW-95-3B 71.0 637.81
MW-95-3C 117.0 638.16
MW-95-4A 53.0 644.74
MW-95-4B 86.0 644.85
MW-95-4C 140.0 644.99

G:\us\GrandRapidsMI\home\james.tolbert\basket MSRM GWMPlan\GW Mon Plan Tables (Clint).doc
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TABLE 5
MONITORING WELL PURGING RECORD

Project Data:

Project Name: Date:
Ref. No.: Personnel:

Monitoring Well Data:

Well No.: Screen Length (ft):
Measurement Point: Depth to Pump Intake(ft) OF
Constructed Well Depth (ft): Well Diameter, D (in):
Measured Well Depth (ft): Well Screen Volume, V, (mL) @:
Depth of Sediment (ft): Depth to Water Before Placing Pump (ft):
Depth to Water After Placing Pump (ft):
Draw down
Pumping  Depthto from Initial Volume No. of Well
Rate Water Water Temperature  Conductivity ORP DO Turbidity Purged, VP Screen Volumes
Time (ml/min) i) Level ® (1) pH o (nS/cn) (m¥) (mg/L) (NTU) (mL) Purged @

Notes:

@ The pump intake must be place at the mid-point of screen or at a minimum of 2 fi above any sediment accumulated at the well bottom, whichever is shallower.

@ The well screen volume is based on a 5-foot screen length, V,=p *(D/2)?*(5*12)*(2.54)°

® The drawdown from the initial water level should not exceed 0.3 foot.

* Purging will continue until stabilization is achieved or until 20 well screen volumes have been purged. Purging may continue beyond 20 well screen volumes if water remains
visually turbid but appears to be clearing, or stabilization parameters are varying slightly outside of the stabilization criteria but appear to be stabilizing.

9970-To APK-05/14/03
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'WATER WELL AND PUME HECORU st i RumeER

IS

1 LOCATION OF WELL

County . -na..® o+ | Township Name Ve Fracuon . o g . -l’mecr . [Renge Number
Muskegon . HEU*TMontague g ?v."““ FE‘%J.%W‘ £
Distance And D-rccmn From. R«?’_Inurucuon ;e < . 3 OWNER.D% UCCJ.d =l gm_lca_L Crrpo

il "

Mon:.toring Well Numberf'MW Wl

Street Address & City of Well Location .

iqhigan 49437
: Riley
: "Addrcsl Samo ArWolllne-hon?&m Yos D No

.Locate wth 'x" in Sectron Solon:

. | IR
Lo 4o
|
I

SR R S —

I'..l e ;
--.J—J. _!—_-.

A4 WELL DEPTH; -(-eompim

.,Dllloltomplolnon
2z {l

Ireni, _'7"-&"* I

6/5/86

578 cabtes

D Hollow mﬁmw

D'rmw:nw &y
g.‘"l-hl.'

‘,--‘-s—

. et \qp-——ﬂ'.“l"‘fﬂa e '~.v~a"~,~\;-?“-q
DESCRIETION 5 23442

Brown medium'.-sahd-* S “15°| " 25 Blank above’ scrsnn ot o
P TR e, L o Al R T I '%::‘%‘-
Fine to medium sand ' 42° | .67 "@,‘L;;‘ﬁﬁfﬁ e El-
SRCL AR - 1omMnNamemw¢ -
Sand with chunks of clay 8 75 : ; -
Solid clay 2 77 |F

17 WELL HEAD -trf m "
= COMPLETIONTS S ‘D"?!"-.-‘.ﬁ""' :X12°.avove qndo

RSyl Basement offset =, D Apprvwd pit

Z= 7 |16, WATERWELL: commmsamw;gu, ;
| 31 " This well- was drilied underTms ot
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Po  WELLLOG 0 1 gaat GROUND LEVEL
. ; Al o |} 3 Yds. special #1
Dry dune sand : “ - I neat cement f
. . ik e At face to 20
N _104). A N IE '
% ' A R o S L 4" hole b
V. Dry medium sand - .- L Iy b :o Bg?en ole by
° * . .. olle s ol )
. 2 Y - t_:]? =C_ Centering spider
. - . * - ' PVC
Medium sand, some - - . o . » - 4-2" PVC pipes wi
. gravel e L 4t ) ’ 20' of 2" .010 Jo
.012 I : plastic screen on
- : ‘ I« . : tom centered by s
- -T o
. Lot ° . e L e . “ - .
e P o " - ¥ B' Welded steel c
SR s . 3" wall from 2''a
. . . 507 ™ . .J a X
: . v ‘11 to 60' below gr
e EP T R Lo LTy ’
Pine sand . - ‘ 1. 10 yds. of Northe
.014, R 5] __‘__'é No. "0" Silica gr
T P: ] pack from 20° to
6141 _60* | T -
X e T P i S t.§. e
. ' Very fine to fine =~ . B == L |
“” M ' L) .' E—_ E . .
S = 20' of 8" pip
. 127 b= | oL Johnson S.S. Ww.r.
‘Pine sand =" " . - JL B ':.g. screen .025 slot
-010 = DN
LI . 80" :
T T P ARcoun TN B ~ -
ll/ S:thy sand, clay t:a/+w 18 .
- 3% TRV S WY
/ / Solid clay !
S0 - :
William Walker 4L
Rydrolegist
City. Montagque State Mich.

Location APPIOX. 200' S. of 014 Channel Trail & 150*' E. of dii-t service rd. (Whitbeck
Rd. extended) .

County _Muskegon Twp.__Montaque Section 31
B — -
Test Capacity 200 GPM, Static Water - Well No_Purge Well "C”
Level __44'-10" f1. Pumping Level ___54'1" Hooker Chemical & Plastics Cor
Specific Capacity 21.5 GPM/Ft. D D.
Date Drilled 12-28-79 Montague, Mich.
Driller ___ Paul Wyatt
Job Nn. 2448 ——— — DEFTN FQQ.MINWEST INC

oocr~w«
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GEOLOGICAL SURVEY NO. l l WATER WELL AND PUMP RECORD L

|

PERMIT NUMBER

1 LOCATION OF WELL
County Townsmip Name Fracuon Secuon Number Town Numper Range Numope-
Muskegon Whitehall-Montague Va Va Va 11-12 N/R 17 mv

sstance And Diwection From Road Inlersection

Locate with ')5.' 1n Secuon Below

1/4 Mile South of 0ld Channel Trail

OH (new)

Stieet Adoress & City of Well Locswon 01d Channel Trail, Montague

3 OWNER OF WELL

Occidental Chemical Co.

Adaress  Montague, Michigan
Address Same As Well Locauon?

D Yes D No
. ) [
4 WELL DEPTH: 'D:(: Clofggtellod"“ ' m New Well

: ; : 03 T y 11 , 8 i 91 ; [ Repiacement wei
- 5 [X] cavie 1001 [ Rarary (O onven T oug
: : | D Hollow r0d D Auger D Jelied D _
- "1"- Jl' - -:- =9 ET' 6 USE: D Domestic D Type | Public D Type Il Public
| | 1 D Irngaton D Type Ma Public D Heat pump
= _:- —T - -:- —_' § - O rest wen [ Type b Pubiee X _ Purce
| 1 L _]_ 7 gsil":&, 8 Sieet  [] Theeagea II Heignt  Abuve /wsemw
1 n-n’l.l: Plasuc DWQldcd I Surtace ]_! -“
THICKNESS | DEPTH TO 20 0w 22 tioceptn T |
2 FORMATION DESCRIPTION s“%u“ lgrr:g:,:l _10 1073 ft aeptn | Weighi los /tt
Gu'mudu?ulll° Hole Dua'r:\e;::“" | Drve Shoe m Yes
Sand (med.) 50 50 no__ it deomn | 0 no
‘ 8 SCREEN. D Not Instalied
Sand & Gravel 3 55 Tyoe Stailess StaalDameter 10"
Stot 20 Length 20!
Fine Sand 38 93 Set beiween 73 ft. and 93 fi
. ' FITTINGS: D K-Packer D Lead Packer D Bremer Check
Bottomed on Gray Cla}' @ 93! (X| Biank above screen 73 1t Other _
9 STATIC WATER LEVEL
55 11 peiow land surtace 3 Fow
10 PUMPING CEVEL. below land surtace
. 1. atten nrs. pumping at GPM
tt after GPM

his pumping at

11 WELL HEAD

COMPLETION ﬁl’ﬁless adapter D 12° above grade

D Basement olfset D Approved prt

12 W R TED? .
ZWELLGROUTED? My, [K] ves From 50 _ osurfage

Neat cement D Bentonile D Other

No. ol bags of cement Addilives

13 Nearest source of possible contsmimanon

Tvoe Sewer Line osiance —_20 1 precuon _HWest
[1'{] Yes D No

Well disinf d upon pletion?
Was old well plugged? D Yas D No
14 PUMP

. USE A 2nD SHIET W NEEOED

O not mstaned O pump instatianon Only
Manutsciurer's name __Grundfos

Model number HP 15 Volis 460
' Length of Drop Pipe 15 f. Y GPM
TYPE: D Submersible D Jet
PRESSURE TANK:
Manulaciurer's name
Model number Capaciy Gallon

15. Remnarks. eievation, source of data. etc. |

20"X 10" Gravel Pack Purge’ Well

.17. Rig Operstor's Name:

_G.F. Neuhecker, ITT

D67d /89

l IMPORTANT:  File with deed. |

16. WATER WELL CONTRACTOR'S CERTIFICATION:
This well was drlled under my junisdiciion and this report 13 Irue
10 the best of my knowiedge and balel.

Raymer Company, Inc. .

REGISTERED BUSINESS NAME

0384

REGISTRATION MO.

Ad‘d(.;; 331 1 Th e M 1
Signed » ae _Nov, 20, 19¢
. AUTHORIZED REPAESENTATIVE

05C00%79

Authority: Act 388 PA 191_0
Compiletion: Required
Penaity: C ion of @




IRl T

% -‘1 ?-kQCA‘RON ’Of'&'!ﬂbk-p

ﬁanga Number.-

— -—7'E'[w

Z:s. COMPLERION

Hreet aid

ELL-HE

F*\ﬂ“lﬁ;d"";-

—WATER wm COMTHACJ'O is‘;caa:mmnou .s.-;;-.‘-ﬁ-u
r w Wi

e 8 -"-u S

-loqdnd

" Conviction d l‘ﬂolnh
-+ of any provisiends 0 -

_;mhdonjouw... i




- 630- zﬁ(wtﬂ ©18-09(

P/- WELL LOG | . ¥ §L6304 ' GROUND LEVE
. C . T s, o || '
Dry dune sand L - L ..' . 3 Yards special ¥.
At - TR Y cement from surfac
SR | N o I 20°
. . . . . . : . .' .. - .'..4 . LR e'. .
el Med. sand some fina Co “NT. 1 - ;
gt;vol T 18T v f - oo P e ;4 open hoZ‘Le,-dr.
— - ! 20° L—Lr““ - r_-J y RC to 80 -6.
. T e . L. ,l:jr:: ’Z'C:}h— Centering spider :
AR . . S .'..--- 'Y} ‘ :. PVC .
- ' Medium to coarse . ‘
A sand *~ © 1 - 4~2" PVC pipes w/
L. .04 . - . of 14" screean on
S ¢ with .008 slot
. . . -' . . . LI 37'-- ‘.' ° .
e : L cele D 8" welded steel c.
.. Mod. sand, scme neﬁ ‘o i* wvall from 2° &
.4 .., gpavel .06 a7l L grade to €0%' be
[/TIs(ity_sand lay 2 R %N ' *
e = ':- - .' . ':. . :. . _-.l PO . ] P N3 :,
Fine sand ar . ' _ 10 yds. Northern
e .012 T eg = :_J:l si}ica g'rx'wal pac
1 1 eone NI 20 to 80
\ Pine sand, tracas o}j . 3
" 1 silt -.009.- 640 3
777 ey 7T . <Hs
| ot se f -
] ,Vezy fine satﬂ, tracu[L E——— 3 20° of 8" Johnsor
of silt .007, - . .- 72" E= IS W.W, Screen with
) - A == 3 slot
: v.ry £ine und O EE LR
. " -. 009 AR 80&' thl E—_ ¢ _Eo
/ / - s:mdy cf.ay s/ AL
Ly
_ / / Solid flay / -
William Walker
Hydrologist
City__Montagua - State _Mich
Location Approx, b !
Rd. extended) & 120' MW of GM#3
County __Muskegan Twp. _Monatque Section .31
f———  — — ————— —— —————————_ -
Test Capscity 200 . . GPM. Static Wster || Well No i : B
Level 46°'-2" ft. Pumping Level S5'-g" ft. Hooker Chemicals & Plasti
Specific Capacity 21.0 GPM/Ft. D.D. Montague, Mich.
Date Drilled ____12-20-29 :

MNeillae Paul Wvatt
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' OHOUUND LEVEL

WELLLOG T ] L8
” -—'-'"h_”.‘ - > .- . b o 1 o a. A
SIS SRS P! B 0 I ¥
]. “® . .Concrete TN TN Y
._°.° R S b‘ A ._1?- " Concrete 0' to 10'
o, T « ’ vl o U .
—_ o &> et 10810012 -2
. . . . o *
. . -]
e [ ) . [4———— 12" hole drilled by
) : : o ® cable tool method
AR . . )
-~ | o -] .
. T ot 66.5' of 8" steel cas.
. . ® 0"
- Medium Sand . . . .
.. ‘ . ’ '..‘ T » ®
.. T L ° o - ‘
. . _ .. .. ] . .' R . [ o o . R
ST - 1 X . - Pea gravel 10' to 60'
.|‘- . R T o : ) - . d . ° .0 s . ‘
. . . . ‘ : ‘ ’ ‘ ’___ . O' 3
. o b
. , ar 60' oj 2 [4
. . i o o
g - . - ‘n I! 65" - ':"'
4%, Sand & Clay Balls %, 57 - | ~g—————— Silica sand 60' to 90§
.~ - _."- . .‘-l . - -'-' --.. '_I: '.’”_ '_-. 1
LN Medfum §and J_ : 4_— ..4 25' of 8" S.S. screen;
L vt god i O .010 slot—
7Y 7 /I I R A
\Q F1eY, M S O il s
/ — P I
s A ee [ iy
Nedlum Sand with Little Cl‘ay ‘
R 961 " ' ‘
J / "7 - /34 NOTE: 12" cable tool well drilled to 96'. Set
)" /ine Sand & Clay A casing and screen @ 90' and gravel packec}
Cre Pulled 12" pipe to leave well as a 12" x
4 " gravel pack.
City___Montague ' “State_ Michigan |
Location 300' West of 01d Channel Trail, 400° North of Lake; 50 West of WW 10, 375§
West of P, 375' East of P '
County __Muskegon . Twp. rlqn.:agug-.. . Section 31 ‘
g | — ok w.\L, c&mw .ks cJuJ 3l
Test Capacity v A_ir Lift —_— GPM. Static Water Well No ~=
Lﬁve' ._-.._.‘.‘]__.. 't. Pumping Leve' — e = e - 1t HOORFR CHmICAL Co}mAm
Date Orilled . —. . 4=27=B3_______ . _ . __ i
Driller ... ..—AL_Cockey —_— e | It
Jab No. . . 4020_. . [
*No pumping test. Used air lift to clean up well, ! PEERLEG'S‘ieTI'exf"E'ST INC.
0000078
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: ol 1o Y [ 3 Yds. special #1010(
Fine Samd I bary St ' N neat cement from sur-
) Je ° o i face to 20°
.. . Y "3 ew a ., .:. ..
PRI 138 e [
R R R TN H h;: 4le————24" open hole by
e L e R R.C. to 95°'
o Sard & Gravel <t —M ~
I - b :'t b oo bt .0
.. o, .'. PR . [ 4

.

"
.

.

N

~
r—
11
il
ot'_j,l1

m Centering spider fo:
N P.V.C.

SPine Samd .. ilend

/// roen c1ay/////32" |

s (4) 2" p,V.C. pipes
with 15' of 2" ,025
Johnson plastic

screen on bottom,
Centered by spxders

i

X

L |
b
33

-
oy
38

70' of 8" pipe below
ground

LR = Y

‘Medium Sana 'l v

1.5'. of 8" pipe size

.. -. N ._..' ,.... 76'
Johnson SSWW screen

¢

.025 slot

¢
:: ..' ° v .s . 2 :
Sl > 13 vds. of Northern
O I S P _ . No. "0" silica grave
DI - : . pack from 20' to 95'

]

°
., N -
/ / / ;arﬂ 5 ClavL //ao' 8o’

.

L4

[T

: P ....'. .‘ o ® -. © ) '.:‘ as—' L :-
e ‘ ’ : - ": i Fdd oe P o® PF
[ . [ .. - . n [ ] 1 °® =
. Mﬂ e - e . ] e 10' of 6" pipe size
. ) DRI . RS R | .L SSWW screen .025 slc
. st e PR - wl ]l _ || _ .
) y ? : .-'\. A 'l- ..; o ..... .... 95 ' L b L

_—

City Montagque : . State Michigan

Location

Approximately 1400' S, of 0ld Channel Trail, 250' W. of power lines

County ___Muskegon Twp Montague - Section 3l

Test Capacity =315 GPM. Static Water || Well No_Purge Well "pac

Level 48.0 {t. Pumping Level 66,5 ft. :
Specific Capacity 12.0 GPM/Ft. D.D. HOOKER CHEMICAL & PIASTICS CORP

Date Drilled 12-4-81 MONTAGUE, MICHIGAN
Driller Allen Cockey "

Job No. 3378 PEERLESS-MIDWEST INC.

Coanase Indicme

0800075
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WELL LOG
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.-‘:‘. "':{.;.-".,.. Ditty Sand . :.::’.-.:.4"3-'-“ ! . ?}/, ;‘/‘ :,:_: :i:. F
e '._L’_ ‘ c #———Neat cement from 4' *o J
Fine Sand . 1L ot | D
L 18! - ; .-:_‘V—ZG" hole drilled by <

| S AR
il-‘, ol

"' +Fine & Hedium Sand . " : "E: H) et (4) 2" PVC ‘pipes with 2!
.. , Some G“"e} ol e _L] of 2" ,025 plastic scre:
T el ¢ 3 . . on bottom centered by

PR 35', * spiders at 108', 78', a

, L
’ ' - * v o
s+ ' Fine Sand o, K b o - _
. '-‘ ' . : . .t . < g pipe .
S , T ' oV TT "#—Northern #0 silica graw
P I * from 20' to 108"
. : " s (e . = A . .. ‘e W .. 81' E:H T:: .
V'_//Fine Sand & Clay."/\'z,zgac _8_3.'_".‘ : F— .7
: 7 T T [ = 25' of 8" stainless e
" . ! AR " . ..- e L Y? wire Vouﬂd 1025" 5
) M Fine Sand R . — !
’-.-,"-' e TN "-".'.. : *H e I
G . 0-109'|| 108L LS -
| V / / kg //—_-- |
: Clay
City___ tontague ' State____Michigan
Location _Approximarel ! - ' es
County Muskegon Twp. Montague - Section . 31

Test Capacity 195 GPM. Static Water | Well No PE
Level 46 tt. Pumping Level 62.5 ft. || HOOKER CHEMICAL & PLASTIC

Specific Capacity 11.8 GPM/Ft. D.D. || MONTAGUE, MICHICAN
Date Drilled . 12-3-82 :

Driller _Mike Garrage '
Job No. 8413 : '

PEERLESS- MIDWEST INC.

0000 G"/’Glg Granger, indiana
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LOG 247

_ Well / Boring Log MW-957-03
E AR TH \@ T E C H
Page 1 of &
State County Township/City T R Sec. | Fraction Client;
Ml Muskegon Montague 12N |17W]|30 |swW14,NE1/4 Project Number:
! ocation and Comments: Groundwater Encountered Date: Started 11/6/97 Finished 14/7/97
While Drilling at:  18.0 bgs hvj Time: Started 8:30am_ Finished 6:30 pm
Water Level Data Contractor:  Carlo Environmental Technologies, Inc.
Date Time | Depth to Water (bgs/TOC) | Address: 44907 Trinity Orive
¥ Clinton Twp., 4! 48638
4 Equipment: CME 85 e
TOC Elev: Grd Elev: Y Crew Chief: Don Bond
Horiz. Coord: Well Development Logged By:  Brent Bell
Protective Casing Material: Steel Date: 1272/97 Time: 11:00 am Drilling Method(s) Depth Borenole Dia.
Diameter: 4" Cap Type: Volume: 50 gal. Method: Bailer 4.25" HSA 132 g.25"
Height Above Ground: ~2.5° Comments:
Locked: X Yes _ No Bolted: _ Yes X No _
Well Construction _ §’ ~|E|EN| g
Seal / Backfill E o€ 3|=3 8 3
. . . as Q Q
£ Lithological Description o =E|l£{0O|gs] > ©
a O alalzxl|E3 100! o
@ o o | 3 |@g@O|~|ET| =
o @ 915102 |sgeiE8l .
| 0 o |0 o LB |S&fas Fo| o
& 0.0  Moss, natural organics . Pt | e 1 %
,:v 0.5 SAND, medium to fine, some coarse SAND, trace fine 1
Concrete > £ 1 4 GRAVEL, brown, dry 1 " 0 | 8:40 11/6/9]
o | R
2.0 2 | oL
2
2 B
3 — 0 |843
3 2
5B
4 ¥
4 ‘2 3
2 4
5 ! 8:47
5 2 0
SP 2(%
6 6 -‘3 :
. 3
7 1 7 0 |8&s50
-3
3
8 8 -
9 9 2 y o | 887
3
. 2
Benlonite Slurry 10— 10 3 >
11 1" 2 0 |900
11.0 CLAY, brown, stiff, dry, some SILT vein layers V/ 2 :
12 4 %' 12§
12.2 SAND, fine to medium, some SILT, brown, dry : 3
13 1 sP 0 |9:03
14
14.3 SAND, very fine to fine, lithe SILT, light brown, dry
15— 0 |e:10
16 - SP
] 17 | o {917
18 - 17.6 SAND, fine to medium, littie very fine SAND, trace fine sP
GRAVEL , moist to wet
18.3 SAND, fine to medium, littie very fine SAND, trace SILT,
19 - brown, wet 925
20

_WElL
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Well / Boring Log MW-97-03
E AR T H @ T E C€C .  H - )

Page _2 of 6§

Location and Comments: Client:
Project Number:

Well Construction _ el | £ |BR g
Seal / Backfil € -; €13 28 3 B
£ Lithological Description w |[E|£(|9Q|ee| 3. .©
3 818|535 (58] g2
[a 15102229258
D (O] m|<|as]~o
20 ——1—20 |
21 1 SP - 21 9:40
22 1 - 221
23 - - 23 : 9:47
24 ' - 24
24.0 SAND, very fine to fine, some medium SAND, trace SILT,
brown, wet 3
Bentonite Slurry 25— -~ 25 ] 9:52
26 L 26
27 4 sp - 27 b 10:00
28 - 28 |
2 1 - 29 |07
7 30— = 30
30.5 SAND, fine to medium, litie very fine SAND, brown, wet
131 1 31| 10:12
3/8° Bentonite Chips 32 4 321 .
33 33| f 10:20 A
#3 Silica Sand
35— — 35 | 10:30
36 - 36 ‘ ‘
a7, a7 a7 | 1050 t
2° 010 Siot ag - 38 '
Stainless Steel Flush
Joint Screen :
3 i 39 4 39 1105
- ]
[~ =] 40 —40 |
=t P
FE T 4 SRl 128
Natural Coltapse -»f ~ = =
Q20 — 142 4
® "¢y
44 .
45
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Well / Boring Log MW-97-03
E AR TMH @ T E C - H -
Page 3 of 6
scation and Comments: Client:
Project Number:
: (2]
Well Construction - §' ~| £ IEl g
Seal / Backill e S | &1 3 v % LT
< Lithological Description » E1£|9 (g8 2.8
o (3] ol ol 21E38 L9 o
O 0 i 2 S [ 8|a~|ET| &
Q al 2 Ise|e>]E
o O o j<xe|gclFO] O
45 S o (IR
1453
46 - 46 1 s =
8
47 1 47 5 2:30
10
48 1 48 | > S
3 .
49 - 49 5 xa% 2:40
. 12
507 50 =
50.5 SAND, very fine to fine, some SILT, brown, wet 9
51 1 : 51 2:47
‘ 11
13
52 52 5 :
SP 1
63 A 83 s 2:58
20k%
54 54 n
55—{54.7 SAND, very fine to fine, litie medium SAND, trace SoR sitty 55 |2 205
CLAY veins 14 .
56 4 spP 56 19
S
57 5 12 ..
57.0 SAND, fine to medium, littie very fine SAND, trace SILT, trace 7 16 33
fine to medium GRAVEL, brown, wet 20
58 - 58
4
59 - 59 2 328
15
20
60— - 60 s
[10
61 61 2 3:35
14
62 - 62
SP
20
63 83 o 345
36
il Ralh
12
5 65 65 m 351
3 =
g_ 66 66 1=
[ 4
g' 67 67 § 415
E 12 )
J67.7 CLAY, gray, so, moist, trace SILT 4 eg b2
:‘: 68 ¥ CL %é &6 3
- — 7
69 -68.7 CLAY, gray, stiff, dry, little SILT, trace fine GRAVEL, dry 7 L 89 3 . 428
- )
3 O
7
8 70 A 70
-l' .
g
S

HEmn Ol O m. BREL B o

Ll g _LEE] A mi AR B B pom bl EEELE . B e i pmm—m—m— na———

"HETEY DVEEN T VYT RwY T T
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Well / Boring Log MW-97-0
EARTH @ T E C H .
Page 4 of
Location and Comments: Client:
Project Number:
Well Construction . 2| | €181 g
Seal / Backfil £ 2113138 8| B
£ Lithological Description 0 |l {9 lsel 2. B
g o | 88| 3|55l .22 2
700 S |o ?o o |Ze|zC|FO| o
//
7 - Z// " 435
% I
72 | T 122
7
73 o ////L 73 4 455
%7 3 '
74 - /// - 74 2
727/ ‘
75 ,;;:/‘x;@— 75 |- 5 n
727
% 4
76 / L 76
765 CLAY R SILT i //% :
. , gray, soft, some , sticky, sligh ist 7
. gray icky, slightly mois oL %F 7718 . 845
775 SILT, gray, littie fine SAND, wet ] 8
78 1 ML | - 78 3
79 ! U 8:30
79.0 SAND, medium to fine, brown, littie very fine SAND, wet 9 6 )
80 8
sP
9
81 - B 8:55
8 185
2 1620 ST pray, 91y ML ||| 25
82.5 CLAY, gray, stiff, trace fine GRAVEL, di b/
6 | gray n Ty ;//// 83 913 920
85— //—85 13 230
=
85 | / L g6 |2
// I3
87 - //,%- g7 |22 9:40
cL // 2:0
6 - / 8
h
89 - % gg 12 1000
// 18
90 / g0 l_22
/ 12
16
91 % 91— 1020
02 i al "
92.0 CUAY, gray, sof, sticky, littie SILT, moist Z///} [13
e W 18
83 1 s %F o, 10:35
935 CLAY, gray, st little fine GRAVEL, tace medium to coarse % 27
94 - GRAVEL, dry // il T
P . o5 L2
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WELL_LOG 2¢

EARTH@TECH -

* ocation and Comments:

Client:

Well / Boring Log

MW-97-03

Page 5§ of _6

Project Number:

' Well Construction . el | € (BN g
Seal / Backfill e -: 2l 3leel S| 3
£ Lithological Description w |E]l£|9|88 2| B
g O | 88| 3|58l n|B2 2
o 5 |6]° | |2&|82|F8| 8
,’,,/'/4 16 :-'\\ W
: '/% 16f:<-:
96 4 ,,/,;é_ 96-9 o2
7 1 B
97 - //% 97 ” 11:10
_f_'/j'. <
98 - %
99 J Z 1:20
%
100 :
101 1:35
102 -
103 W L 1:45
104
105 2:00
106 -
107 1 2:15
108 1
109 2:40
[110—
111 1 3:10
112 4 /
113 /é 113 12 315
113.0 CLAY, gray, medium stiff, little fine GRAVEL, trace medium to ://// 12 :
coarse GRAVEL, dry L // m
114-15 LAY, ft f //ﬂ-1146
1145 Cl , gray, soft, trace fine GRAVEL, d
15 oy “ i ?415 610 3:40
1
116 %“"5 5 :
il
117 - o /-117 = 3:50
% 13
118 1 //-118
4
119 1 /-119 y 415
120 %420




Well / Boring Log MW-97-0

EAR‘I’H@TECH -
Page & o

o

WELL_LOG 24791_01.GPJ ETECH_GR.GOT 1/8/98

Location and Comments: Client:
Project Number: ‘
Well Construction . el ~ *3 . 3 |
Seal / Backiil e S1E|3lesl 8| ®
. . - o 3 @
£ Lithological Description P 2l Olgsl > ©
g 818|528l ol =
o — h= 1 E !
o Sl |z |2&2Z|E8] 8
20 120.0 CLAY, gray, stiff, trace fine GRAVEL, dry ’,;;,/2 120 5 12
7 8 .
121 %-121 5 4:30
f/ 13
122 4 7 %-122 -
[44; S
7 7 1
123 - ?//-123 = 4:40
124 1 :/-124 — |
125 %—125 - 455
. / 13 i
126 1 CL ‘4'/[-'26 - ;
. .
127 - /;énﬂ 12 5:15 ‘
e, 13 By ’
?j*/’/ 18
128 1 '/’/;428'7
7% ]
 Wan
129 - }f///ﬂzs - 535
/ 16
30— (/ 2130 |- .
2
/ 10
131 /%-131 1 555
132 2 132 22
EO.B. @ 132 s
133 - e 133
134 - 134
135 435 |
136 1 136
[137 - 137
138 - ' 138
139 an .
1140 440
141 1 141
142 142
143 - 143 b
44 | 144 .
145 445
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Well / Boring Log MW-97-04
E ARTH @ T E C H
Page _1 of 6
State County Township/City T R Sec. | Fraction Client:
Mi Muskegon Montague 12N_{17W]30 SW 1/4, NE 1/4 Project Number:
Location and Comments: Groundwater Encountered Date: Started 11/47/87 Finished 411/21/97
While Drilling at:  21.0 bgs g Time: Started 3:00 pm Finished 3:00 pm
Water Level Data Contractor:  Carlo Environmental Technologies, Inc.
Date Time | Depth to Water (bgs/TOC) | Address: 44307 Trinity Drive
b 4 Clinton Twp., Ml 48038
b 4 Equipment. CME 85
TOC Elev: Grd Elev: X Crew Chief: Chad McDonnell
Horiz. Coord: Well Development Logged By: Don Johnson/Kurt Osterman
Protective Casing Material. Steel Date: 12/3/97 Time: 8:00 am Drilling Method(s) Depth Borehole Dia.
Diameter: 4" Cap Type: Locking "J" Volume: 75 gal. Method: Air Lift 4.25" HSA 136’ 8.25"
Height Above Ground: 2.5 Plug Comments:
Locked: X Yes _ No Bolted: __Yes X No
: =d 2
Well Construction — S|=]E gl E
Seal / Backfill s _ o | E1231e? 3] B
. . . e 9
£ Lithological Description w 2|l |[Qlsg] 2.8
oy O 18| 5| 3|58 . ~|g2fe
7] i 5 [28lan|EG| ®
a . S|ololz|Ze25|E0] A
NS 0 0.0 Natural organics, dark brown, slightly moist Pt oo 0 1 %
Concrete Cap *:0 \% 0.5 SAND, fine to medium, littie SILT, trace natural organics, 2
1.0 / 1 brown, dry 1 e o 3:3511/17[9»
SP 2 ;
| |
2 2 B :
3 Y o |34s
3.0 SAND, fine to medium, trace coarse SAND, light brown, dry 4 )
5
2" Stainless Steel ——>» 4 i 41 S
Casing 3
4
.".a-J 5 2 0 |348
3k
6 6 5
7 7 0 |3s4
SP ] s
8 4 8 "
4
Bentonite Slurry, = 9 1 9 0 | 401
High Performance 6
6
0 10 |
1 10 n
11 A 49 |2 . 0 |405
12 12—
12.0 SAND, medium to fine, some coarse SAND, light brown, dry )
4
13 sP - 13 7 0 |408
14 4 - 14 4
14.2 SAND, medium to coarse, little fine SAND, some fine 4
GRAVEL, light brown, d 3
| 154 9 4 15— 0 |43
16 16—
sP 3
3
17 1 - 17 0 | 419
4
6
18 1 18 ]
18.5 SAND, fine to medium, some very fine SAND, light brown, 4
19 A dry - 19 | 5 0 | 423
- sp 8
20 20
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Well / Boring Log MW-97-0
E AR TMH @ T E C H -
Page 2
Location and Comments: Client:
Project Number: |
Well Construction _ el | £IBN| g ‘
Seal / Backfill = ;’ 1|3 2% 8 e
£ Lithological Description » £l |0 -a!g 2| ©
=3 Q ol ol 3 (E VY| o
3 o | 218|2|28e-|ERl =
po U] a |<z|grs|Fo \
20 120 \
4 3 ‘
¥ |2 21 H 4:30
21.0 SAND, fine to medium, little very fine SAND, trace SILT, 7 ’
brown, wet 8
22 - 22 n S
23 A - 23 T_§ 9:1511/18,
10 ’
24 - 24 2
SP 2 3 ‘
25— - 25 a 9:19
8k
26 - 26 n
Bentonite Slurry, 27 - - 27 4 9:28
High Performance 4
8 10
2 28.0 SAND, fine to medium, some coarse SAND, little very fine 28 4 X
SAND, brown, wet S S
29 1 - 29 . 9:33
[ o
30 30
7
J 9:41
31 31 7
10f8
32 - 32 5
1
33 4 33 2 9:49
3
-J 1 :
34 34 n
6
35 — 35 y 10:00
4
3/8" Bentonite Chips 5 3
37. 37 1 SP 37 A 10:25
6
#3 Silica Sand Pack 38 A 38 "
5
39, 39 4 39 — 7 10:34
40 — 40 | !
4
6
41 W - 41 7 10:45
L 8
2" 10 Siot Stainless 42 - 42
Steel Flush Joint 3
Screen r
43 - 43 — 1052b
4 12
44, 44 n
5
45 45
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. Well / Boring Log MW-97-04
E A RTH @ T E €. H - l
1 Page 3 of & !
ocation and Comments: Client: |
. Project Number: F
Well Construction o §] l o |
—_ Slels E
Seal / Backfil £ o | E1 3|38 3| B
£ Lithological Description » r- =S 3§ > B
o (6] Q [« R ; E o [-)) 2 @
3 ) CTl1812|28a~|ET] ®
D U] 0 |<xjz ROl O
' 45 45 5 1100
- P IRE
46 46.0 SAND, fine o medium, some very fine SAND, little SILT, 6
brown, wet 6
| 47 W sp 47 s 11:10
48 48 &
2 B
485 SAND, fine to medium, some coarse SAND, little very fine 4 3
49 1 SAND, brown, wet 49 s 11:20
8
50— 50 oy
51 - 51 11:30
6
| P):
. 52 52 |+
' 53 452.7 SAND, fine to medium, some very fine SAND, trace SILT, 53 7 3 1:20
brown, wet 7
; sP sk
. 54 - : ‘.'é
i - & %
i 55— 54.6 CLAY, soft, sandy, some SILT, moist cL ///A— 55 3 : 130
55.1 SAND, fine to medium, some coarse SAND, little very fine S B
SP
SAND, wet 1
. ) 56 -55.8 CLAY, stiff, dry, little SILT, trace fine GRAVEL
57 1:45
. 58
CcL
. 59 A 2:00
60—
. 61 | 215
- g2 J616 SAND. fins o medium, some SILT, biown, wet P
62.2 SILT, brown/gray, some CLAY, soft, moist ML
) 7
B . BE B
i 63.2 CLAY, brown/gray, stit, sandy, some fine GRAVEL, dry ’/7
. 1
64 1 / 6415
. / 7
§ 65— /—ss 5 2:43
b3 1
.. 5 66 - / L 66
8 / 7
[+ 4
o / 9
! E B 2:58
ﬁ & cL % AT
Z 15k
- 68 - % - 68 %
Gl / 4
// 69 ! 3:13
A : 69 1 7 1 )
& 7 16
8 70 70
-‘l
-
o
. ;
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Client:

Project Number:

Well / Boring Log

EARTH@TEC.H

Location and Comments:
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WELL_LO!

Log of Well / Boring MW-97-05
E ARTH @ T E C H
Page _1_ of 6_
State County Township/City | T R Section} Fraction Client:
Project Number:
Location and Comments: Groundwater Encountered Date: Started 11/24/97 Finished 12/4/97
While Drilling at: 28.00 bgs v Time: Started 12:45 pm  Finished 5:00 pm
Water Level Data Contractor:  Carlo Environmental Technologies, Inc.
Date Time | Depth to Water (bgs/TOC) | Address: 44907 Trinity Drive
12/6/97 | 8:00am| ¥ 22.45 bgs Clinton Twp., M1 48038
\'A Equipment: CME 85
TOC Elev: Grd Elev: y Crew Chief: Chad McDonnell/Don Bond
Horiz. Coord: Well Development Logged By: Kurt Osterman/Tom Sampson/Brent Bell
Protective Casing Material: 4” x 4" Steel Date: 12/5/97 Time: 4:00 pm Drilling Method(s) Depth  Borehole Dia.
Diameter: 4" x 4" Cap Type: J-Plug Volume: 90 gal. Method: Air Lift 4.25" HSA 138’ 8.25"
Height Above Ground: ~2.5' Comments: Water became very clear
Locked: X Yes _ No Bolted: _ Yes X No
Well Construction N 2! _[£[80 &
Seal / Backfill E S| E3I188 3| 3
£ Lithological Description w |2Els|9o|ge 3| ©
= o | al 3 |Eg Lol 9
3 @ | 888|228l |ET &
b I N G o |IX|gT|FO) O
0160 Natural organics, grass Pt el 05
0.5 SAND, medium to fine, some coarse SAND, brown, moist i 2
Concrete Cap ~—» 11 . 1 Z 0 | 1:0041/24/9
5
2.0 2 4
2 3
4
3 3_ 2 0 110
5
4 -
4 3
3
5— 1:13
sp 5 5 0 1
6
6 -
& 3
5
7 1 :
7 7 0 |1:20
8
8 -
8 4
5
9 9 7 0 (125
; 10 &
Bentonite Slurry 10,0 SAND, medium o fine, trace coarse SAND, light brown, in
moist -
[
11 4 1:30
11 3 0 3
8
12 4 SP
_ 12 2
4 .
13 A 13 p 0 |137
14 14 |—2
14.0 SAND, medium to fine, light brown, moist 4 2
15— - 15 2 2 0 |145
16 - SP F 16 |— z
‘3
17 - 17 0 |18
18 18 —>
18.0 SAND, medium to fine, medium to fine GRAVEL, brown, 8 4
moist
19 - 19 |2 - 0 |24
sP
9
20 20
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WELL_LOG 24791

EARTH@TECH

Location and Comments:

Well / Boring Log

MW—97-03

(

Well Construction
Seal / Backfill

Bentonite Slurry

Pageiofi

Client:
Project Number:
[
_ (.| EER| &
L= | =) > © ©
= ) ) . o| =288 2| =
S Lithological Description w || £]9|ag] 2| ©
B O 18|82 |E3 %lee
3 @ |21 8]2|88le~|ER
D (V) 0 |l<x|lgo|FO
20 20
6
2 § 21
1 21.0 SAND, medium to fine, little fines, brown, moist 2 8 0 18
9
22 - 22 "
2 P o [231
I 10 -
10
24 - 24
sp Fs
25— — 25 0 0 |236
13|
26 26 A
9
27 A1 27—, 0 |245
28 12
28.0 SAND, medium to fine, brown, wet 28 4
29 - spP 29 8 12 9:0511/2
30 15
30.0 SAND, medium to fine, some coarse SAND, brown, wet 30 6
5
31 9:10
31 8 .
12
32 32 n
1
33 3 8:20
15
34
34 2
5
35— — 35 7 9:30
8
36 SP 36 3
a7 - a7 |- 9:35
10 ’
15
38 ®E
S
39 - 39 Y 9:46
I 10
40— L‘4°
‘4
41 A 41 | 8 956
9
42 12
42,0 CLAY, soft, gray cL 42 9
425 SAND, medium to fine, very fine SAND, brown, wet 11
43 - 10:12
sP 15
44 22 .
440 SAND, fine, some SILT, brown, wet
45 SP 9

pr—r—
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WELL_LOG

Well / Boring Log MW-97-05
E AR TH @ T E C H
- Page 3 of 6
" ocation and Comments: Client:
Project Number:
Well Construction . §’ | € EN| g
Seal / Backfill E ' _ o > | E|3|z8 3| B
£ Lithological Description » slsl©9lasgl 3| ©
o 3] alaiz|E3] Lol g
a o |21 8| 2188|a~|EQl &
=) U} o {<¢|g=|FO] O
455 SAND, medium to fine, some coarse SAND, brown, wet ) 28
46 - 46
8
12
Bentonite Siurry 47 - - 47 20 10:30
23
48 - 48 =
SP 12
49 J L 49 |— 10:40
17
2288
50.0 i 50— ~ 50 E :
% 7
2h/s
/i E 10:47
N T
2/
%4 17,
3/8° Bentonite Chips 7] 52 1520 SAND, medium to fine, trace SILT, brown, wet 5213
/ 15 11:03
53.0 7 4& 53 A - 53 3 :
7 R 12
g [~ 54 - - 54
S g
b R 12
Natural Collapse —»ee"] - 55— sP — 55 12 11:20
i &
[k 1
g 1H 56 | L 56 1
57 L 57 | 1:05
] I 7 ’
d B 8
X a7
58.0 58 58.0 SAND, medium to fine, some coarse SAND, brown, wet S8 le
59 - 59 b 1:20
12 ’
15
60 60 S
12
- SP - 2:10
61 61 14
88
62 - 62-2
3
#3 Silica Sand Pack 63 - - 63 11 2:18
12
64 52,0 SAND, fine, brown, wet 641
S
65— — 65 s 2:30
SP 9
66 - B
3
67.0 67 - - 67 — 2 2:48
675 CLAY, soft, brown, moist cL 4
68 ﬂ67.8 SAND, fine, brown, wet
8
2" .010 Slot 69 A 3:01
_ .ainless Steel Flush 1
Joint Screen 15

70




|
Well / Boring Log MW-97-05 .

EARTH@TEC H
- Page _4 of 6

Location and Comments: Client: .
Project Number: ? |
Well Construction . el | € BN 2 3
Seal / Backfil L3 -1 E| 3 28 8| ¥ |
£ Lithological Description w |El£{9lag 2}.8 |
3 S | 85|35 |E8lanles 2l
w — M o' jco © i
O 5 |09 | @ ||z |iE0]| o \
70 ——t—T0
2
71 1 71 3:15
|
72.0 72 4 ! . I
73 3:32 ‘
74 - ' 1
75— 400 ‘ ‘
|
76 -
77 4:17 ‘
78 A ‘
sP .
79 - 4:40 .
\ 80— -
81 - 82011/25&7 l
|
f 82 - .
|
83 1 8:55 ;
84 ‘
85— 9:30
66 - '
87 - 10:30
88 1 ‘
89 88.8 CLAY, gray, stiff, moist cL 11:10
89.4 SAND, fine, brown, wet, loose l
© 90— 3
g
= sP
5 91 1 1125 l
]
&
by g2 {917 CLAY, gray, stiff moist cL
[+ 92.0 SAND, fine, brown, wet, dense, 2" piece of shale, gray, flat,
g 2mm thick @ 103' )
- 93 - 225
a
o]
: “ ‘
~ g—
&
2 95 195
o '
o
; '



| | Well / Boring Log MW-97-05
€E AR TH \@ T E € R
- ) Page 5 of 6
ocation and Comments: Client:
Project Number:
. (2] 7
Well Construction = §= | 2 |B I %
Seal / Backfil E > | E]1 2z 8| 3
£ Lithological Description ) E|£|9|segl 2|.3
Q. O Q. [« ; E © [ )
. @ [ E1&|2[£8|an|ER| &
o O w |<x|lg=|FO] O
95 85 715
. 12 |
96 x
. 97 No
Bample
98
. 99 { 4550
SP
_ 100
. 101 5:10
102 -
i 103 - 11:3002/2/9]
f
. 104
- 105 11:50
. 106
- 107 - _ 3:00 §2/3/9]
107.5 CLAY, gray to brown, stiff, damp, brown fine 1 mm SAND
108 - lens, CLAY, brown, below sand lens CL
108.5 SAND, fine, brown, wet, loose 4
. 109 - sP 109 y 3:25
. 108.5 CLAY, gray, stiff, damp CL 6
11017755 SAND, fine, brown, wet 110 15
111 sP 111 [1s 3:45
17 ’
| 26|
112 112.0 CLAY, brown, stiff, damp, occasional fine GRAVEL/coarse 7 1_12 6
SAND / 9
. 113 - //-113 — 4:10
| 114 /—114- 18
n
115 / 115 |2 4:30
g /% 18 )
- 24
= - -
8. 116 % 116 -
[ 4
(V) 9
' 5‘ 117 %-117 P 4:45
; : 118 - % 118 |2
g / 11
15
119 J 119 9:03 1 2/4/9]
; [ 20
o~
. g 120 2420
b a’
2
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10GS OF WELLS AND TEST HOLES

Well C

land surface elevation: 636 feet
Medium sand
Medium sand, trace of gravel
Sand, medium
Sand, medium, trace clay

Red clay

00Co0n2

Depth Thickness
0 - 45 45
45 - 50 5

50 - 55 S

S5 - 65 10

65 - 70 S



C|Dco INC ' 1909 OAKWOOD AVENUE i
1 * BLOOMINGTON, ILLINOIS 67
]
Field Record of Exploration wGe 2
ConfTCCTed Wifh .':1..:"".:: ".:":.L J.C‘ L -, ...'.; -.:_L ..:..':::v-'-_" Boﬂng No \.l -" - :
Project Nome e TV WETYS — — Contract No .
Location nar -nlor E
Datum Hammer Wt. Hommer Drop Hole Dia. o i
Surfoce Elev. Core Dia. Casing E
Date Stam.;d 11-11- :'1 Completed IRE Q'El Drilhng Method “3A i
Samples . Log i
WATRE SadPlIS Description — | -
. ' - - r
i3 Jecth Pirge Ti=e Zr,. Tem cand E
k ’-‘5.5-’47-,5 1” =ir.. l E
' b
2 £8.5=57,5 10 =ir, I
3 ‘f.q-"?c: ar —i.r‘.. =
V' Grav ¢lay '
5 75,8277, 8 10 =ir, | )
< £5,5-07, ¢ 10 man, | /|
: 35.5-27.¢ 20 mtm s
| b
SCIZ SaMFLIS |
R .0 JF 3CETIG 83,3 J
7 37.0=C0,.8 r
)
'
i
] 4
.
.
/ r
AATIE 11-312 2 M1z :

D L4 0t 2200
3AR G40 11100 r
Ank A > L‘.n" 1?:D<""' E
0000111 !
.




FROM :CRA MONTRGUE FAX NO. 2318944833 Jan. 85 2004 @83:35PM P3
1- 5-04;10:23AM;CRA BATHURST MAIN 15197251394 g 4/ 4

Aug-05-03 12:22  From a2l P.03/03  F-i11

® — —
OVERBURDEN INSTRUMENTATION LOG

PROIECT NAME = HOLE DESIGNATION . M\W - 0F - o/

PRofECT NMpER FEA0 . DATE CONPLETRD 22-2222 _

cunnt Mlider Gocings dumediory  DRILLNG METROD D5 lamge

CRA SUPRRVISOR %

BN IYPR:

B/-nn--ntu

e fvo vadd

ATIER WATERy: (7 wainless eteal

mmm,_ﬁ_.'o n/m mm__g?_é/u SCRERN ST MR- 09&?'

VELL CARING MatESMu. Fidasr Geos (Fo¥) WELL CANONG DUAMETER:

© 2 — =
\ gmmﬁlw.ét._‘mc'/mvéua/m«r-
DEVELOPMENS: aotaon: A% - ‘ i 2 e 0o,
CRa CAM: om o

”'-"—'_W_-_‘—"'-'_":T"_—"'T"‘I" PETCRTEIT T 1IT W T W TS T T T Maee” WEREN T TH WY W Y W 'R W T U Wl Y T juwe T T
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Wwell / Boring Log MW-97-02
E AR TH @ T E C H

Page _1_of _6_

\ h
A . B , .
. 4 . E - "
.

*.GPJ ETECH_GR.GOT 1/3098

WELL_LOG 2

State County Township/City T R Sec. | Fraction Client:
Mi Muskegon | Montague 12N |17W]|31 |SE14,SE14 Project Number:
Location and Comments: Groundwater Encountered Date: Started 11/3/97 Finished 11/5/97
While Drilling at: 41.0 bgs i Time: Started 11:00 am Finished 3:00 pm
Water Level Data Contractor:  Carlo Environmental Technologies, Inc.
Date Time | Depth to Water (bgs/TOC) | Address: 44907 Trinity Drive
11/26/97 {10:50 am| ¥ 44.85 TOC Clinton Twp., MI 48038
. h'4 Equipment: CME 85
TOC Elev: Grd Elev: b4 Crew Chief: Don Bond
Horiz. Coord: Well Development Logged By: Don Johnson
Protective Casing Material: Steel Date: 12/2/97 Time: 5:00 pm Drilling Method(s) Depth Borehole Dia..
Diameter; 4" Cap Type: Volume: Method: Air fift 4.25" HSA 142 8.25"
Height Above Ground: ~2.5' Comments:
Locked: X Yes __ No Bolted: __Yes X No
- n e
Well Construction - ? |1 £€|EH g
Seal / Backfill = 2l 3wyl S| 3
. , . 3} o @ I
£ Lithological Description w |l=]ls5|9|agl 2| . ©
& O | §|8l3 (58 nfg2e
1] S |2 8la™]Eo]l ®
CD’ 5 |0|°C|x |EL|EZ|Fo| A
0.0 Natural organics, some dark brown SAND Pt 0 I X
~ 0.5 SAND, medium to fine, some coarse SAND, trace fine 1
Concrete Cap X 1 4 GRAVEL, brown, dry 1 1 0 ]11:2031/3/9}
1
2 |
2 3
3 4 3 3 0 |11:23
3
. -3
4 - 1 -'
4 ‘1
.
5 - 0 1127
SP 5 2 2
2
6 - !
6 2
2
7 1 7 : 0 [11:30
3
4
8 o
8 1
9 J 9 2 ” 0 |11:38
Bentonite S 10 1 2
wenionite Slurry 10.0 SAND, medium to coarse, some fine to medium GRAVEL, 0%
little fine SAND, light brown, dry 2
11 11 2 0 {1140
2
12 -
sP 121
3
13 y - 13 3 0 j11:42
5
14 1 - 14 ]
14.2 SAND, fine to medium, litle coarse SAND, some fine 3
GRAVEL, light brown 4
2" Stainless Steel 15— —15 0 |1145
Flush Joint 4
3
16 4 1
SP 160
4
17 A 17 5 0 |11:48
18 4
18.0 SAND, fine to very fine, litle medium SAND, trace fine 18 3
GRAVEL, light brown, dry 3
19 - - 19 3 0 |11:55
- 3
20 20




EARTH\-@TEC.H -

Well / Boring Log

MW-97-02

WELL_LOG 24791_01.GPJ ETECH_GR.GDT 1/8/98

Page 2 of ‘

Location and Comments: Client: .

Project Number:
. (%)

Well Construction . 2| 2 EI E'

Seal / Backfill e S| E1 3= 8 3
£ Lithological Description w |ZE|ls19 |58 2| © "
o O alal 2z |EB3 il o
o] @ | 5]18]28|28e|E3 =
20 D 0] 20 0O |<x|g=|[iFO

2 5
2 Lo
21 - 21 Tk 0 |11:59
SP L 7
22 - 22 ]
‘2
: 2 R
23 1 - 23 5 & 0 |12:01
2
24 241
25 3 %
25.0 SAND, very fine to fine, little SILT, trace medium SAND, light 25 - 0 [1208
J brown, dry 5
26 1 3
26 2
2
27 27 | 3 0 (12:13
4
28 28 A
2
29 29 2 0 [12:16
3
30~ SP — 30
[a
31 - 31 P 0 (12220
4
32 32 "
4 \
33 s 0 1223
5
k7] 34 >
35 3 0 |12:30
350 SAND, fine to medium, iitle fine to medium GRAVEL, trace B ;
SILT, light brown, dry 7
i
37 - 7 0 |12a3s
38 1 sP - 38 - S
5
39 - - 39 0 |(12:40
7
40 40 0
41 41 3 1250
410 SAND, fine to medium, litde coarse SAND, trace fine
GRAVEL, wet 9
42 1 - 42'3
5
43 I 43 1255
SP 7
44 - 44 3
5
45 45
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n - - et .

SPJ ETECH_GR.GDT 18/98

WELL_LOG 24

Well / Boring Log MW-97-02
E ARTH @ T E € H
' - 3 of &
Location and Comments:
Project Number:
Well Construction - gl L”:. 5 l %
Seal / Backfil = > E|l 3z 3| 3
£ Lithological Description 0 El£|9|agl 31T
a O alal 2 |E 8 o0 o
a o [ 2tA]| & |88|o~|ES| &
o o o |<x|gTliFO| O
45 45 z >
46 - 46
46.5 SAND, medium to fine, some fine GRAVEL, trace medium
47 - GRAVEL, brown, wet 47 2:40
48 48
49 - 49 2:45
50— — 50 |
] 51 1 sP 51 2:55
52 1 52
3/8" Bentonite Chips 53 - 53 7:55 §1/4/9]
54.0 4 54 - 54
#3 Silica Sand 551 — 55 8:05
S5\ CLAY, brown, soft, sandy, trace SILT, wet
56.0} 56 {55.6 SAND, medium to fine, some coarse SAND, little SILT, - 56
brown, wet
2" .01 Slot Stainless - 57 A - 57 8:15
Steel Flush Joint SP
Screen
§8.0° Y 58 - - 58
Natural Collapse —>§: Z158 - r 69 8:20
[~ = [59-2 CLAY, brown, soft, silty, moist Ll
F— =1 59.4 SAND, medium to fine, little coarse SAND, brown, wet
[ — -1 60 ’ sp — 60 |
[ — -
61.00 161 61.0 SILT, brown little CLAY, dry ML 61 8:30
61.5 SAND, medium to fine, little SILT, brown, wet
62 1 - 62
63 - - 63 8:42
64 - 64
sp
65— 65 8:55
65 66
67 - 67 9:04
67.5 SAND, fine to medium, some SILT, brown, wet
68 - ]
69 - P 69 9:15
70 70




Well / Boring Log MW-97-02

EARTH@TEC,H .
Page _4 of

WELL_LOG 24791_01.GPJ EYECH_GR.GDT 1/8/98

Location and Comments: Client: ‘
Project Number:

Well Construction . el | E|BN ¢

Seal / Backfill € -:)1 €l 3log| = T
£ Lithological Description o |2]ls|o|gg 2 B
o. O clal 3 |g Yo @
3 o | B18|2(28|a~|ED

o o o |<x|gc|-0
70 —t—T70
n 71.0 CLAY, brown, silty, soft, moist 9:30
72 715 SAND, fine to medium, little SILT, trace CLAY, brown, wet
73 73.0 SAND, fine to medium, littde coarse SAND, some SILT, 9:45
brown, wet
74 1
75 10:00
76 A
77 1 10:25
78
79 4 10:35
80—
81 - 10:42
82 -
83 1055
]
85 _184-7\ CLAY, brown, siity, soft, moist 0’ 11:15
84.9 SAND, fine to medium, litle. SILT, trace coarse SAND, brown, )
wet
86 -
87 - 1130
88
89 [B9.0N\ CLAY, brown, soft, silty, moist 1145
89.1 SAND, fine to medium, littie SILT, trace coarse SAND, brown,

90— wet
91 12:00
92
93 12:15
94
: ]




. Well / Boring Log MW-97-02
E AR TH @ T E C H .
’ Page 5 of 6
ocation and Comments: Client:
Project Number:
Well Construction . el | £(EN| gl
Seal / Backfil £ _ 2(E131les| 3| 3
£ Lithological Description w |E]£|9|agl 2.0
o O al al|l 3 |EB Lol o
9 o | 818 2|28|a™|ET| &
. 0o S5 1O g lselzzliFol a
. 85 95 |—ot T
g 0
96 - %6 5
11 Y
T
. 97 1 87— 12:50
g8 +{97.7 SAND, medium to coarse, little fine SAND, some fine 98 30 Z
GRAVEL, dark brown, wet SP S ’
. 4 K2
. 89 -6~ CLAY, sandy, soft, iittle SILT, moist L 99 22 b 1:00
99.2 SAND, fine to medium, little coarse SAND, trace SILT, brown, 30
100 wet 00 |-
. 29 ;
101 1 101 -1 115
38k
'. 102 102 —
103 1 103 3 : 1:40
sP 25 '
X 30}
‘ 104 - 104 13
105'4 1:50
|
107 - 2:10
i I 107.5 SILT, gray, some CLAY, little very fine to fine SAND, wet
| _ 108 4 ML :
‘ 108.5 SAND, very fine to fine, some SILT, trace CLAY, gray, wet
l 109 2:40
‘ 110 SP
o 111 3:00
| 111.2 CLAY, medium, stiff, little SILT, gray, dry, high plasticity
| 112 cL
; | 112.5 SAND, very fine to fine, some SILT, trace medium SAND,
, 113 - brown/gray, wet 3:20
sP
114 -
. § 11513755 CLAY, gray, very silty, tace fine SAND, St, dry / _ 335
s 16
= p -
' E 116 % 16 1=
) 14
7 117 4 / 117 3:50
22
. 118 | / 118
e 12
_ B CcL / T
119 1 /—119 Ty 4:10
"~
S1-
. 8 120 % 420
4
| . g




WELL_LOG 24791_01.GPJ ETECH_GR.GDT 1/8/98

EARTH@TEC'H -

Location and Comments:

Client:

Well / Boring Log

MW-97-02

Page _6 ﬂ

Project Number:

Well Construction . el .| € {EN g
Seal / Backfill (3 S1E]3 2% 3| 3
£ Lithological Description w 2|9 |s¢| 2|.0
5 S I&l%| 3|55 2lee
o) [2) — fa] o g 9 Q: =0
120 ) O 420 Q |«xjax|+-0O
{;;’-,:.’/7'/’/ T i3 25k
| % 15 )
121 7 % 4:30
Z ;
122 7
122.0 SAND, very fine, to fine, some SILT, trace CLAY, gray, wet
123 - SP 4:50
123.5 CLAY, gray, stiff, some SILT, dry
124 1 CL
124 5 SAND, very fine to fine, gray, wet 1
125-1124.8 CLAY, gray, stiff, some SILT, dry cL 5:05
125.5 SAND, gray, fine to very fine, some SILT, trace CLAY, wet
126
sP
127 17270 CLAY, pray, trace fine to medium GRAVEL, dry 915
128 -
129 - 9:50
1130~
7, 9
131 4 :,//;-131 3 10:15
7
':../-’% L1
132 1 7/-132 T
/ /
: 9 E
133 - 7/7-133 1 10:45
//
20
134 4 / 134 |——F=
7 10
135 ’/—135 m 11:15
%
17
136 - %-m m
/ 1
3
137 ///-137 m 11:40
27
138 4 ;%'138 ;
% 12
18
139 - %-139 20 1205
25
LIll)— %-‘140 2
7 15
r - 35
141 % 141 12
25
142 7 142
E.0.B. 142"
143 e 143
144 - 144
145 4145

i




RTR TPER TA L2 BLOOMINGTON, ILLINOIS 61°
F|eld Record of Exploration WW-2y

sntracted With c \‘_‘ e T miiaiaa. 30T, I T5an Boring No. Wy e 2i. ‘
Project Nome ceimme oG NELLL . Contract No.
Location — _
Datum Hammer Wt, Hammer Drop Hole Dic. "
Surioce Elev. Core Dia. Cosing ; '
Daf; Started 12— :i ‘Completed T7.l-91 Drilling Method Hoh

Samples | Log

Anlin LAl LIS Description il
=
e, . Zenth - Purse Tire .
e SaRECat: e rt ol S, ferm cawd - _
: £-27,0 TR =ir, .
- - Ll ol 1
2 Le,gal7 .= 13 omin,
3 38e5-57.5 20 min, - - . .
| 2r. f=n zznd
H d
= £8.5=£7.5 19 =in, |
wet

in
AN
\n
-
in
]
< ~)
NN
[ J
N
ro
[3h ]
e |
P
3
L J
—
3

85&5-9 «5 o "'"1n,. R -
i Srav Ay |
Soll SalSLEE :
| =elst I
? 10%L,5-104,C g -~
]

1-6C

azah"t of 3"

" b

- - -
N0 0P RIRING k.

4]
-
(4]
\
°n
[} ]
ot
[

WATER 12-7 - 12-bLf?

DD 3%.0% 1l130an
4% 29,8 A:00un
: cavad 28,5' %:Wan

r24

l' .ll

0000164

ol F N RN L Rl ol




CIDCO, INC.

1809 OAKWOOD AVENUE,
BLOOMINGTON, ILLINOIS 6

Field Record of Exploration

[t o ]

Contracted With__Zo. Znn CoielCale=y JA5JE, 2CH_SAn Boring Ne. W13
Project Nome fiedroaviiang oo Contract No
Location_+__ oo i
Bu
Datum Hommer Wt. Hommer Drop Hole Dia. )
Surface Elev: Core Dia. Casing
Date Started 11 =12=F1 Completed ___11=12-"1 Drilling Method 25A
Samples Log

WATZE SadPLEIS Description
=2 Denth Zurze Tize 2r, f-n sand -
1 35--5"370-5 10 min,
2 3‘05‘“705 10 I-.in.
5 5.5-57, 10 rmi: "
g 5345757+5 e iCizy = £1l1t lavers
G- £2,5=£7.5 10 min. I
5 ?50 5-7705 10 =in, P
£ °c,8-87,¢ 10 nin,

Fdup SZT &
Pty

3' of standrioe
akZeve Fround

&C.0"

dw.o“—o" DET é 52'

"C

0'-6?. 0.0'
= .28W0

urt of 3" »nice

0000122

Grav. claw

e W g Wmyem Q- -9q
e GF 338 inG ~ed

ll

WATSR 11=12 & 11-13-R
5D 3.0 2:40mn
3AR 32.5' 7:1bkges
AaR dry 33.0' 9330an-




__p -

R NN

WELL 81 ( / ) T

WATER WELL RECORD

MICHIGAN DEPARTMENT

[ LOCATION OF WELL 1

-fCount

Muskegon

ACT 294 PA 1965 OF
PUBLIC HEALTH
Township Name Fraction Section Numper |Town Number Range Numoe:
__Montague LR N 30 n-jong |97 "
3 OWNER

.stance And Direction trom Road Intersections

175 West of Whitbeck R4,

Street address & City of Well Location Hhitbeck Rd.. Hontagge, HiJ

O " Yooker Industrial Chemic ..
Address 01d Channel Trail, Montague, Mic:

Lot nle wrth X'’ 1n section below )Z Sketch Map: 4 WELL DEPTH: icompleteal ODate ot Comolenion
Lo 92 . March 17, 1978
L1 _:_ _:.. - 5 [J cavte toor L—x Rotary (] oniven ™ ouw
: ) ! D Hotliow rod D Jetted D Bored r;".
Y- —:-'— ":- - —:"" - 5'1_ 6 USE: [ jDomesuc [ Public Suoply T 1nausury
1 i | Dlmgat-on D Air Conditioning D Commercial
L e e - — amp— e § ML
-: T " ! ].D DTesl Well D
I : \ o 7 SAS'NG Threaded K | wuuodD Mhesght: Above/Below
! ' mree Surtace __1 .
THICKNESS DEPTH TO
2 FORMATION oF 2OTTOM OF A _ oo B6 _tt. Deoth  |Weightll ___lbs./j.
STRATUM STRATUM in, to ft. Depth =~ | Drive Shoe? Yes E NO
8 SCREEN:
Sand B 8 Type: Plaatde _ oia: ___ 4
. slol/w 12 tength £
| ___Sand & Gravel 22 0 Set between _ 86 f1. and _QQ _ ft.
Fittings:
| _Coarse Sand 25 33
9 STATIC WATER LEVEL
Grawel 8 60 ft. below land surface
. 10 PUMPING LEVEL below land surtace
Sand 9 £9 ) ft. afrer_g hrs. pumoing 10 g.5.M.
€12 5 GII!E1 & 7% ft. after ____hrs, pumoing . 9.0
11 WATER QUALITY 1n Parts Per Million:
‘ Siﬂd 17 Q9 iron (Fe) _2.9 Chiorides (C1) _3_,_259',09___

Hardness ﬁﬂ_@.&._omer

12 WELL HEAD COMPLETION: O in aceroved it
[T pitiess Adaoter § ] 12°* Above Grade

13 wen Groutegp E Yas D No
: Neat Cement ﬂ.aemonile D
Depth: From ft. 1o ft.

14 Nearest Source of possible contamination

feat Direction Type

Well aisintected upon comoietion Dvcs D No

15 pume: D,Not instalied

'/—'\1 -

Vons/ 10

-
ft. capacity - G.P.M.

Manufacturer’'s Name

-

Modet Number _' rp
Length of Drop Pipe

"?HP

Submersible

Tyoe: %

Jet D Reciprocating

USE A 2MD SHCLT IF NECODCD

16 Remarks, elevation, source of data, etc.

D67d 100M (Rev, 12-68)

17 WATER WELL CONTRACTOR’'S CERTIFICATION:
This well was drilled under my jurisdiction and this report is true
to the best of my knowledge and belisf,

EREL ] L] * REGISTRATION NGY

Addvess3;; Three—Mile-Rd.- N W ) G:nd Rlﬁi

Signed

Date 5_; 78 —_—

AUTHORIZED REPRESENTATIVE

00000%8

GEOLOGICAL SURVEY COPY
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Well 32

rzand surface elevation:
. Medium sand ‘
Medium sand, traces
Medium sand gravel
Medium sand

Medium sand, traces

OF WELLS AND TEST HOLES

642 feet

of gravel

of gravel

oécaael

Depth Thickness
0 -13 15

15 - 40 25

40 - 55 15

55 - 70 15

70 - 77 7

ﬁ
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BLOOMINGTON, ILLINOIS 61°

Exploration

IIVIT wARNYWUULU AVENUE

W=
=2

"W EEEEEENEEEEES -

0000108

“ontracted With teesiin Uniadlnles.... TAGUS, DCHoSAL Boring No.
Project Narne___ACHITCEING 70 Contract No
Location —neT niagn — -
2
Datum Hommer Wt. Hammer Drop Hole Dia. °"
Surfoce Elev, Core Dia. Casing
- 1 ’ ) V- P e b
Date Started__21-15=21 Completed 11-16-R1 -_Drilling Method ZSA
Samples Log
WATTR SAWELES " Description '
Do De~th Furra Tirme
— 3r,. f-m sand - -
ul 8C.8-52,58 10 =in, '
z £0,5-62.5 1C min. -
3 70-5'7205 10 =in, l -
1
4 £0.5-82, 5§ 10 =in, Gray clay =~
5 9005-92.5 10 :1!:.
108.5-162.5 . 10 =min, i
= 110,5-112.5 117 =ir, i
! XD OF RCRING 1L.gt
v a—— c—c - L ’
Soil SAFLZIS :
s 1T 2,0-11L,5
FiiF SZT 8¢.0!
SC:'ZE:-: S"'" 2 [ ' ‘92 .C
' of stanédpive = amcunt of 3" =nive set
ahove =zrourd -
/
WATER 1-1% & 11-1£-%1
D) LA,.5* Liligem
Ban L0LDY 11t5Nanm
ALE dry LI,0! 230w




Page: 1 of 3
! ‘ Well/Boring No. SB-95-1
AR T H S T E C H Client:  Occidental Chemical Company
_ Project No.: 23123.00
11 / Boring Log Date:  Started: 10/09/95 Finished: 10/11/
Time: Started: 03:20 PM Finished: 04:00 PM

-

te [County Township Fraction _ Section T R
Ml Muskegon Montague 30 12N 17w

- Pln

ontractor: Stearns Drilling Company Location: Former P#l

Address: 6974 Hammond

Dutton MI 49316

lquipment: CME 1050 - Drilling Method(s) Depth
rew Chief: Darryl Krause 4-1/4 ID HSA 134.0' Ground Surface

Supervisor:  Cathie Cotton 2"x 2" Split Spoon 1360 Elevation (feet): .636.40
o
0

outing/Seal :
Depth/To Material/Method Remarks:
-186.0' Bentonite Grout

-;ater Level: 26 ft. Below Ground

PID OVM 580B
2
g 3 | B
Q ® | c
Thick- | Depth 5 gL
ness | to base L S 8
(feet) | (feet) | USCS * LithoLoEic Description Sample Depth| 6"} 12" 18"| 24"| &M | m
18.8 18.8 SP SAND, medium o fine, lose, Light brown, moist 1.0-2.5 2 6 9 - 0 0
0.8 19.6 SW SAND, medinm-fine t0 medi . little coarse sand, trace fine gravel, loose, brown, 35.50 2 4 5 - 0 0
very moist 6.0-7.5 3 5 6 - 0 0
ub 29.2 Sp SAND, fine, loosc, light brown, moist 1o wet at 26.0 85-100 2 4 71 - 0 0
0.4 29.6 CL CLAY, some silt, very soft, cohesive, brown, moist 11.0-.12.5 2 4 6 - 0 0
0.4 304 Sp SAND, fine, loose, wet, brown 135.15.0 2 3 4 - 0 0
12 | 312 | CLML |QLAY,verysilty, soft, crumbly, brown, moist 16.0-17.5' 1 1 |2f-]1]0] 0
103 | 415 SP  |SAND, very fine, some silt, well compacied, brown, wet 18.5- 20.0' 1| 204l -J]ar]o
0.5 42.0 ML/CL  {SILT, some clay, soft, brown, moist 21.0-225% 2 2 3 - 2 0
39.4 | 814 SP_ |SAND, fine, loose, light brown, wet ' 23.5-250 2 2 13]-11510
0.4 81.8 CL CLAY, firm, cobesive, brown, moist 26.0-27.5' 1 2 3 - 11371 O
9.9 91.7 SP SAND, fine, little medium-fine sand, loose, light brown, wet 28.0 - 30.0' 2 2 2 31109 O
0.3 92.0 ML SILT, some very finc sand, trace clay, softly compacted, crumbly, brown, moist 30.0- 320 4 8 8 13| 28 0
[ 170 [ 1090] 'SP [sanD, fie, lighity compacied, ight brown, wet 320-340 | 4 | 6 | 8l12{s]| o
1.5 110.5 CL CLAY, some silt, very firm, crumbly, dark gray, mwist 34.0-36.0 1 4 2 5)1644| O
0.4 1109 SP SAND, very fine, loose, brown, wet 36.0 - 38.0' 1 1 3 4 |1151] O
0.7 111.6 CL CLAY, some silt, very stiff, rown/gray, little moist 38.0 - 40.0' 1 2 41 5] 52 0
0.9 1125 | ML/SP |SILT and SAND, very fine, tightly compacted, brown/gray, moist 1 400-420 2 3 31 4]|25( 0
1.1 113.6 SAND, fine, tightly compacted, brown, wet 42.0. 440 2 3 5 6 |1233] O
1.1 | 1147} CL  |CLAY, some fine sand, very fim to siff, brown, trace, moist 44.0-46.0 1 1 | 1]3]657] 0
| 20 [ 1157 SP [SAND, very fine, lite sitt, loose, tightly compacted, brown, wet 460.480 | 2 | 3 {6 ]98] o
0.8 116.5 ML/SP  [SILT and SAND, very fine, trace clay, firm, crumbly, brown, wet 48.0 - 50.0' 2 2 7 {10]1836| O
5 119.0 SP SAND, finc to very fine, well compacied, light brown, wet 50.0 - 52.0' 5 7 11 | 14 | 43.1
7 121.7 CL CLAY, little silt, very firm to stiff, gray, moist 52.0-54.0 3 6 6 | 11]429
03 | 1220 SpP SAND, very fine, little silt, well compacted, gray/brown, wet 54.0 - 56.0° 3 7 [11] 18444 o |

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.




Page: 2 of 3
l' Well/Boring No. SB-95-1
EARTH &= T E C N Client:  Occidental Chemical Company
Project No.: 23123.00
d /Boring Log Date: Started: 10/09/95 Finished: 10/11/95
Time: Started: 03:30 PM Finished: 04:00 PM
l' State |County Township Fraction Section T R
MI Muskegon Montague 30 12N 17w ]
l' Contractor: Stearns Drilling Company Location; Former P#l
i Address: 6974 Hammond
| Dutton MI 49316
" Equipment: CME 1050 Drilling Method(s) Depth
L } Crew Chief: Darryl Krause 4-1/4 1D HSA 134.0 Ground Surface
j ET Supervisor:  Cathic Cotton . 2" x 2" Split Spoon 136.0 Elevation (feet):
\
| Grouting/Seal
Depth/To Material/Method Remarks: T
t . 0.0-186.0'  ‘Bentonite Grout
. Water Level: 26  ft, Below Ground
. PID OVM 580B
£ o
Deth 5 g2
ness | to base L] S 2
. (feet) | (feet) | USCS * Litholog@escription Sample Depth| 6" 12"| 18"} 24" T [ m
60 | 1280 CL  |CLAY, little silt, trace fine gravel, gray, moist 56.0 - 58.0° 6 2 | 3 4f237] 0
4.0 132.0 CL CLAY, little fine sand, fim, gray/brown, cohesive, moist 58.0 - 60.0' 3 4 8 | 11|15 0
. 40 | 1360 CL  |CLAY. litle sit, stiff, gray, moist 60.0 - 62.0' 3 s [nfwzfof o
62.0 - 64.0 3 s {iafl15| o o
EOB @ 136 64.0 - 66.0° 7 | 122|224 0] 0 |
.': 66.0 - 68.0° 8 | 131925 0] 0
68.0 - 70.0 6 | 14 18|29 0] © [
70.0 - 72.0' 8 | 1521|271 0| 0
720-740 | 10 | 15 [21{27] 0o | ©
. 74.0 - 76.0 6 | 2|12]{12] 0] o
( . 76.0 - 78.0' 6 9 |{14]17] 0] ©
| 78.0 - 80.0' 7 1 15]19]1|l 0} 0
. 80.0 - 82.0' 8 8 |717[0] 0 [
82.0. 84.0' 4 6 {B3lms{ol o
84.0 - 860 5 7 {16]25f 0] 0
.i: 86.0 - 88.0' s | 13f17]2)]38] 0
83.0 - 90.0' 8 6 | 6|10l 0] 0
I 90.0 - 92.0° s | 7 1200271 o] o |
92.0 - 94.0 5 { 13{21|3] 0] o
.F 940-960 | 6 | 10 [23]29] o[ o ] |
960-980 | 18 | 23 [32{51] o o
t 98.0-1000 | 10 ] 7 [2[33[ o] o
l'. 1000-1020' | 12 | 15 | 28[55] 0| 0
- 1020-1040 | 5 6 19|26 0] 0
’ 104.0-106.0° | 7 8 |49 32]23] o

. * = The USCS symbol assigned is based on visual and manual observations and not on tests perfromed in the laboratory.
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Well/Boring No. SB-95-1

Client:  Occidental Chemical Company
Project No.: 23123.00

l‘EABTHh—TEcH

Well / Boring Log Date:  Started: 10/09/95 Finished: 10/11;
Time: Started: 03:20 PM Finished: 04:00 PM
State |County Township Fraction Section T R
MI Muskegon Montague 31 12N 17TW
' Contractor: Stearns Drilling Company Location: Former P#1

Address: 6974 Hammond
Dutton MI 49316

ll Equipment: CME 1050 Drilling Method(s) Depth

Crew Chief: Darryl Krause 4-1/4 ID HSA 134.0' Ground Surface
ET Supervisor:  Cathic Cotton 2" x 2" Split Spoon _ 136.0' Elevation (feet): 636.40
Grouting/Seal
Depth/To Material/Method Remarks:

0.0-136.0° Bentonite Grout

iWater Level: 26 ft. Below Ground

PID OVM 580B
2
a -]
3 8|7
Thick- | Depth 3 & |
- Q| &
ness | to base [ s 3
(feet) | (feet) | USCS * Lithologjc Description Sample Depth] 6| 12"] 18"[ 24" /™ | m
106.0-108.0' | 16 | 24 |27 (33| 0 | o
1080-1100 | 4 | 6 [18]37] o] o
1100-1120 | 6 | 18 (2458 o] o
1120-1140 | 12 | 38 | 56| 55| o] o
140-1160 | 15[ 35 [e68[75] 0o [ 0
1160-1180 | 15 | 35 Ja1] 58| o | o
1180-1200' | 6 | 15 [30] s3] o] o
_ 1200-120 | 5 | 20 |s8]45] o] o
1220-1240 | 13 | 15 [30[ 65| 0o | o
1240-1260 | 10| 15 |27 s8] - | -
| 1260-1280' | 3 | 15 | 21|27 -
1280-13000 | 5 | 5 [33|s8| - | -
1300-1320 | 7 | n 2] -] -
1320-1340 | 6 | 24 [ 4585 - | .
‘ 1340-1360° | 5 | 6 | 34| 65 .
|
£

* = The USCS symbol assigned is based on visual and manual observations and not on tests perfromed in the laboratory.
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Well/Boring No. SB-95-2

Client:  Occidental Chemical Company
Project No.: 23123.00

uARTﬂhTEGH

.1/ Boring Log _ Date: Started: 10/26/95 Finished: 10/27/95
Time: Started: 10:00 AM Finished: 03:30 PM
tate |County Township Fraction Section T R
Ml Muskegon Montague 31 12N 17w
ontractor: Stearns Drilling Company Location: Former P#2

Address: 6974 Hammond
Dutton MI 49316
Equipmem: CME 1050 Drilling Method(s) Depth
rew Chief: Darryl Krause 4-1/4ID HSA 130.0' Ground Surface

ET Supervisor:  Cathie Cotton Elevation (feet): 618.90

routing/Seal
Depth/To Material/Method Remarks:
.0-130.0' Bentonite Grout

ater Level: 18.9 ft. Below Ground

' PID OVM 580B
£ with 11.8 eV lamp -
2 [}
§ g |8
: | : L)
ness | to base L] S S
(feet) | (feet) | USCS * Lithologic Description Sample Depth| 6" 12"| 18"{ 24" -L | M
6.5 6.5 SP SAND, medium to fine, little medium to coarse sand, loose, light brown, moist, some datk 1.0-25 3 5 7 - | 285 0
brown streaking at 4.5™-5.0', solvent odor beginning at 3.5' 3.5-50 3 5 7 - | 563 0
4.0 10.5 SP SAND, fine, trace fine gravel, loose, light brown, moist, strong odor 6.0-7.5 5 8 13| - | 295 0
25 13.0 SP SAND, medium to fine, trace coarse sand and fine to medium gravel, loose, dark brown with gray 8.5-100 8 10 14 - |>2000{ O
streaking at 12.2". 0.08' layer of silty clay at 12.4', multicolored streaking below 11.0-12.5' 7 6 7 - |>2000] O
‘ clay lense, moist, slightly oily appeamnce, very strong odor 13.5-15.0' 10 14 18| - [>20000 O
i 6.3 19.3 SP SAND, fine to medium-fine, loose, light brown, very moist 1 _160-17%8 8 15 |22 | - |>2000{ ©
4.7 24.0 SwW SAND, fine to mediurn, little coarse sand, trace fine gravel, loose, light brown, wet, tinle 18.5 - 20.0' 8 11 14| - 68 | 0
odor 20.0 - 22.0' 5 7 8 | 11| 966 0
9.5 33.5 SP SAND, fine, trace medium sand, loose, light brown, wet 22.0-24.0 3 3 4 | 8 | 304 0
I or [3365] L |cLAY, tracesilt, trace fine gravel, siff, brown, moist 240-260 | 3 [ 3 | 8[14] 449] 0
10.1 43.7 SP SAND, fine, trace medium sand, loose light brown, wet 26.0-28.0 3 3 7113 ] 145 0
q 0.1 43.8 CL CLAY, silty, soft, brown, cohesive, moist 28.0 - 30.0' 3 3 5 9 0 0
02 44.0 ML SILT, little very fine sand, loose, brown, wet 30.0 - 32.0' 2 3 5 9 0 0
0.6 44.6 SP SAND, medium-fine to fine, litle medium sand, loose, brown with gray discolored lenses, wet 32.0-34.0' 2 4 8 | 121 362 0
‘ 1.0 45.6 Sp SAND, very fine, some silt, well compacted, brown to reddish brown, wet 34.0- 36.0° 4 8 111{ 12| 36.2 0
0.1 45.7 CL CLAY, trace silt, firm, cohesive, brown, moist 36.0 - 38.0' 3 6 1116|653 0
0.6 46.3 ML SILT, kittle very fine sand, loose, brown, wet 38.0 - 40.0' 7 7 9 {13 ] 87.1 0
52 51.5 SP SAND, very fine, kittle silt, well compacted, 0.02' silt lens at §1.0', brown, very moist to 40.0 - 42.0' 3 6 9 | 14 11306f O
wet 42.0 - 44.0' 5 8 16 | 22 |>2000] O
1.0 525 SP SAND, fine to medium fine, loose, light brown, wet "~ 44.0-46.0 2 4 12 {13 |>2000 O
19.5 | 720 Nig SAND, fine, moderately compacted, light brown, wet 46.0 - 48.0' 8 12 | 16 | 22 [>2000] O
85.0 SP SAND, fine, trace silt, occasional fine silt lens, loose, light brown, wet 48.0 - 50.0' 7 9 11 |21 { 939 0
93.0 SP-ML |SAND, very fine, some silt, tightly compacted, 0.10' clay lense at 86.4', becoming loose at 50.0 - 52.0' 3 6 17 {34 | 263 | . O
89.0', gray brown, wet 52.0-54.0 13 28 {35 |65 |1152] O

= The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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ItWell / Boring Log

Page: 2 of

3

Well/Boring No.

SB-95-2

Client:  Occidental Chemical Company

Project No.: 23123.00

Date: Started:
Time: Started:

10/26/95 Finished: 10/27/.

10:00 AM Finished: 03:30 PM

I State JCounty Township Fraction Section T R
M1 Muskegon Montague 31 12N 17W
I Contractor: Stearns Drilling Company Location: Former P#2
Address: 6974 Hammond
_ Dutton MI 49316
“Equipment: CME 1050 Drilling Method(s) Depth
@ Crew Chief: Darryl Krause 4-1/4 ID HSA 130.0 Ground Surface
ET Supervisor: Cathie Cotton Elevation (feet):
Grouting/Seal
Depth/To Material/Method Remarks:
0.0-130.0' Bentonite Grout
.
nWater Level: 189 ft. Below Ground
PID - OVM 580B
g 11.8 eV lamp ol
o 8|7
Thick- | Depth E 8t
ness | to base = '§ §
(feet) | (feet) | USCS * Lithologic Description Sample Depth| 6] 12"] 18") 24" X2 | M
30 | 960 | SP-ML |SAND and SILT, tightly compacted, gray, very moist 54.0- 560 5 | 13]19]32]9.3] o
11.0 | 107.0 SP SAND, fine to very fine, trace silt, occasional fine clay lens, tightly compacted, light 56.0 - 58.0' 5 8 14| 29 |1213] O
brown, wet 58.0 - 60.0' 9 | 14 | 29| 43 [2075] o©
6.6 | 113.6 SP  |SAND, very fine, well compacted, light brown, wet 60.0 - 62.0° 9 9 | nj2/8.7| o
164 | 1300 CL CLAY, trace silt, very fim to stiff, cohesive, brown/gray, moist, 0.1' layer of fine 62.0-64.0' 14 19 19 1 21 | 311 0
‘: sand at 115.7', less than 0.1" layer of fine sand at 117.6' 64.0- 66.0' 7 |13]26]276] 0
66.0 - 68.0' 9 | 11 |15]15]126] O
EOB @ 130 68.0 - 70.0' 20 15 {15130 |440]| O
70.0 - 72.0' 14 | 31 | 38|46 |311] 0
72.0 - 74.0' 4 5 1 8)24]797] 0
74.0-76.0' 9 g8 I1nn|27{ns2 o
76.0- 780 6 |lwl|l2aalarj2nn] o
. 78.0 - 80.0' 5 11 17122 (138 0
0.0 - 82.0' 17| 7 | 9104} 0
82.0-84.0' 9 | 10 15]/25| 40| 0
840-860 | 13 | 13 | 25| 41]757] o
86.0- 88.0' 19 56 1>100 - 0 0
] 880-900 | 12 [ 18 {25]|26| 0| O
90.0-92.0' 14 | 25 |39 |>1000 0 | o
92.0-94.0' 7 9 15145( O 0
94.0 - 96.0" 8 13 13049 O 0
i 96.0 - 98.0' 6 14 |41 (65| O 0
98.0 - 100.0' 8 20 12218 0 '
1000-1020' | 8 [ 15{18]26] 0 N
' 1020-104.0 | 5 | 14 [32]66] 0 [ 0 |

= The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Well/Boring No. SB-95-2

Client:  Occidental Chemical Company

Project No.: 23123.00

a4/ Boring Log ' Date: Started: 10/26/95 Finished: 10/27/95
Time: Started: 10:00 AM Finished: 03:30 PM

A RTH Saw=)T E C H

Jg= =

State JCounty Township - Fraction Section T R
MI Muskegon Montague 31 12N 17TW
Contractor: Stearns Drilling Company Location: Former P#2
Address: 6974 Hammond
Dutton MI 49316
.Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 1D HSA 130.0 Ground Surface
ET Supervisor: Cathie Cotton Elevation (feet):
Grouting/Seal
Depth/To Material/Method Remarks:
:0.0B0.0‘ Bentonite Grout
‘Water Level: 18.9 ft. Below Ground
q PID - OVM 580B
B 11.8 eV lamp -
. = Q (=]
S 8|8
- | Depth £ g3
ness | to base = S &
(feet) | (feet) | USCS * Lithologic Description Sample Depth| 6"] 12"| 18"{ 24"| &= | @
104.0 - 106.0' 7 12 {491 90| O 0
106.0 - 108.0' 8 8 11}22}| 0 0
108.0 - 110.0' 6 7 22(25] 0O 0
110.0- 112.0 5 6 12118/ 0 | O
112.0-114.0' 8 | 14 | 18j40] O 0
114.0- 116.0° 6 11 [ 32]46]| O 0
116.0-118.0' 16 36 | 54|75] 0 0
118.0 - 120.0° 38 60 | 90 {>100{ O 0
. 120.0 - 122.0' 6 7 11 | 13 - -
. 122.0- 124.0' 6 7 8 | 12 - -
124.0-126.0' 7 9 13| 15 - -
126.0 - 128.0' 7 8 12 14| -
l 128.0 - 130.0" 8 9 12116} - -
|
l"

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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' Well/Boring No. SB-95-3
EARTH == T E C H Client:  Occidental Chemical Company
A Project No.: __ 23123.00
‘Well / Boring Log Date: Started: 10/18/95 Finished: 10/20y.
7 Time: Started: 09:00 AM Finished: 5:30 PM
. State |County Township Fraction Section T R
Ml Muskegon Montague 31 12N 17w
. Contractor: Stearns Drilling Company Location: Former P#3
Address: 6974 Hammond
Dutton MI 49316
. Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 ID HSA 147.0' Ground Surface
ET Supervisor:  Cathie Cotton Elevation (feet):
. Grouting/Seal
Depth/To Material/Method Remarks:
. 0.0-1470° Bentonite Grout
!
| . Water Level: 374  ft. Below Ground
PID
3
] o | B
e :
. [7) &
e S i
(feet) (feer) | USCS * Lith ologic Description Sample Depth| 6"} 127] 18" 24"| I | @
r 2.0 SP SAND, medium-fine to medium, trace coarse sand, Joose, rust brown, moist 1.0-25 2 3 6 - 0 0
34, 0 36.0 SP SAND, fine to medium-fine, trace coarse sand, loose, brown, moist, dark brown staining at 16.5', 35-50 2 5 8 - 0 0
q becoming well compacted at 28.0' 6.0-7.5' 5 8 11} - |05 0
33.1 69.1 SP SAND, finc, loose, blonde, wet at 37.0', solvent odor at interface and below 8.5-100' 6 8 9 - 11 0
0.5 69.6 CL CLAY, little silt, very firm, cohesive, brown, moist 11.0-125% 5 6 10 - 1 Q
‘ 0.3 69.9 SP-ML |SAND, very fine, very silty, loose, brown, wet 13.5-15.0 3 6 10] - 25 0
0.1 70.0 CL CLAY, some silt, firm, brown 16.0- 17.5 2 4 6 - | 4.1 0
| 17 | na SP  |SAND, Fine to very fine, loosc, 2 small layers of crumbly silty clay (less than 0.10°, light 18.5 - 20.0° 31 5 8| -l1s] o
I brown, wet 200-225 { 4 | 6 (11| -115[ 0
0.5 722 CL-ML |CLAY, some silt, very fim, crumbly, brown, moist 23.5-25.0 8 10 | 14| - 3 0
I 22 744 SP SAND, very fine, little silt, layer of very silty clay (0.107 at 73.0, loose, brown with 26.0-21.5 6 12 | 15| - | 4.6 0
rusty colored streaks, wet ) 28.5 - 30.0' 10 20 127} - 172 0
1.6 76.0 SP SAND, very fine, moderately compacted, light brown, wet 31.0-32.% 10 14 116 - | 3.6 0
10.8 86.8 SP SAND, fine, loose, light brown, thin (0.10°) clay lens at 79.0', wet 33.5-35.0 5 1 7 - | 87 0
! d 12 88.0 Sp SAND, very fine, very tightly compacted, light brown, wet 36.0-31.5 11 17 | 31 - 12352 ©
f 40 | 920 SP_[SAND, fine, well compacted. light brown, wet 380-400 | 21 [ 27 {2931 {176] 0
E 2.0 94.0 SP SAND, very fine, trace of dark gmy streaking at 94.0', very tightly compacted, light brown, 40.0 - 42.0' 11 17 | 22| 24 |161.2] ©
| | wet 420-440 | 7 | 14 [ 18] 29 |1415] o
! 3.7 97.7 SP SAND, fine to very fine, well compacted, light brown, wet 44.0- 46.0 9 18 {251 28{2971 @
‘ 0.5 98.2 SP-ML |SAND, very fine, very silty, tightly compacted, light brown, wet 46.0 - 43.0' 7 17 | 32| 39 | 365 O
7.8 106.0 SP SAND, very fine, well compacted, light brown, wet 48.0 - 50.0 3 7 11| 15 [1266f O
4.0 | 110.0 | SP-ML |SAND, very fine, very silty, very well compacted, gray/brown, wet layer of firm silty clay 50.0 - 52.0' 3 5 8 |10|566] 0O |
(less than 0.109 at 108.1" 52.0-54.0' 2 4 8 | 11 |195]:
112.0 SP SAND, very fine, trace sil, tightly compacted, brown, wet 54.0 - 56.0° 5 9 15§ 17 | 13.3] . -
1125 SP-ML.  |SAND and SILT, very fine, very tightly compacted, gray/brown, very moist 56.0 - 58.0 5 10 | 14 ) 18 | 118] O J

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Well/Boring No. SB-95-3

Client:  Occidental Chemical Company
Project No.: 23123.00

S} T E C H

i1/ Boring Log Date: Started: 10/18/95 Finished: 10/20/95

Time: Started: 09:00 AM Finished: 05:30 PM
. State |County Township Fraction Section T R
Ml Muskegon Montague 3| 12N 17W
. Contractor: Stearns Drilling Company Location: Former P#3
Address: 6974 Hammond
Dutton MI 49316
. Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darmryl Krause 4-1/4ID HSA 147.0' Ground Surface
ET Supervisor: Cathie Cotton Elevation (feet): -
. Grouting/Seal
Depth/To Material/Method Remarks:
. 0.0-147.0¢ Bentonite Grout
. Water Level: 374 ft. Below Ground
. PID
2 9
: 5| %
&) & | B
i[> : S5
._ ness | to base = 3 3
(feet) | (feet) | USCS * Litholtgic Description Sample Depth| 6" 12"| 18"} 24"| /T | M
5.1 117.6 SP SAND, very fine, litle silt, tightly compacted, brown, wet 58.0-60.0 5 7 1216 | 20 0
0.2 117.8 CL ! |CLAY, some silt lenses, soft, brown, cohesive, moist 60.0 - 62.0' 6 9 12 | 14 247 O
0.7 118.5 ML SILT, trace clay, trace very fine sand, soft, little cohesive, brown, very moist 62.0- 64.0' 10 19 | 31| 55{118] O
20 | 1205 | SP-ML |SAND, very fine, some silt, tightly compacted, light brown, very moist 64.0 - 66.0' 4 18 | 16 | 20| 108] O
1.2 121.7 ML/CL |SILT, some clay, some 0.1-0.2' layers of very fine silty sand, soft, crumbly, gray/brown, 66.0 - 68.0' 5 11 18] 32 | 105 0
. wet . 68.0-70.0' 5 8§ |17 [38}81] 0
0.4 122.1 CL-ML [CLAY, some sik, soft, cohesive, gray/brown, moist 70.0-72.0 5 18 | 34| 39 [>2000 O
2.2 124.3 SP/ML  |SAND and SILT, very fine, some 0.1-03' layers of clay and silt, well compacted, gray/brown, 72.0-740 15 15 | 20| 36 {324 O
" moist 74.0-76.0' 13 17 [ 29] 3413451 O
0.7 1250 | CL-ML |CLAY, somesilt, fimm, cohesive, grayAbrown, moist 76.0-78.0' 8 10 | 2532 (199]| O
0.4 1254 SP/CL  |SAND, very fine, some clay, soft, little cohesive, gray/brown, very moist 78.0 - 80.0' 8 18 | 21| 46 | 253 O
0.7 126.1 | SP/ML |SAND, very fine, some silt, loose, gray/brown, wet 80.0 - 82.0° 12 | 24 | 50| 62 {184] O
. 2.9 129.0 CL CLAY, trace silt, firm to stiff, cohesive, brown, moist 82.0-84.0 15 66 | 72| 75149 | O
’ 1.0 130.0 SP SAND, fine, loose, brown, wet 84.0 - 86.0' 12 24 |1 28|16 |505] O
1.0 131.0 CL CLAY, fim, cohesive, gray/brown, moist 86.0 - 88.0" 32 1 49 | 1121123} 141] O
. 1.7 132.7 Sp SAND, fine, loosc, well compacted, brown, little silt, wet 83.0-90.0 20 | 39 | 48[ 53|221]| O
2.3 135.0 CL CLAY, fine, cohesive, gray/brown, moist 90.0 - 92.0° 27 39 64| 69 | 43 0
0.6 135.6 ML SILT, little clay, little fine sand, soft, cohesive, gray/brown, moist 92.0-94.0 30 120 |>200] - | 3.6 0
. 0.6 136.2 | SP/ML |SAND, very fine, some silt, loose, gray/brown, wet 94.0 - 96.0' 10 { 27 [ 36| 37|184| O
0.7 1369 | CL-ML |CLAY, very silty, soft, cohesive, gray, moist 96.0 - 98.0' 16 36 | 44| 77| 3 0
0.4 137.3 ML SILT, little clay, Little fine sand, slightly cohesive, gray, very moist 98.0 - 100.0' 7 16 | 25| 37| 1.8 0
0.5 137.8 CL CLAY, little silt, firm, cohesive, gray, moist 100.0 - 102.0' 6 11 21| 28[49] O
139.5 | ML/SP [SILT, some very fine sand, locse, brown/gray, very moist to wet, some clayey areas that are 102.0-104.0' | 23 20 | 41| 551215] O
not uniform or in horizontal layers noted throughout this silt layer 104.0 - 106.0' 16 19 21| 18] 1.8 0
144.0 CL CLAY, little silt, very firm, stiff, brown/gray, moist ) 106.0-108.0' | 11 23 |41 |155| O 0

4.5
. * = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Well/Boring No.
Occidental Chemical Company

Client;

SB-95-3

Project No.:

23123.00

Date:

Started: 10/18/95 Finished: 10/20.

Time: Started: 09:00 AM Finished: 05:30 PM
' State jCounty Township Fraction Section T R
Ml Muskegon Montague 31 12N 17TW
“ Contractor: Stearns Drilling Company Location: Former P#3
Address: 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 1D HSA 1470 Ground Surface
ET Supervisor;  Cathie Cotton Elevation (feet):
. Grouting/Seal
Depth/To Material/Method Remarks:
{0.0-147.0¢ Bentonite
Water Level: 374 ft. Below Ground
PID
e
§ g7
| Thick- | Depth 5 _@- i
ness | tobase = S 8
(feet) | (feety | USCS * Lithologic Description Sample Depth|  6"| 12"[ 18" 24"} T | m
1.5 | 1455 CL  |CLAY, limle fine sand, soft, cohesive, gray, moist 1080-1100 | 11 | 36 [ 72| 93] 0o | o
; 1.5 | 1410 CL  |CLAY, very finm, smooth, gray, moist 1100-1120 | 10 | 27 [32]36] 0| o
‘ 70 | 1540 CL  |CLAY, litlle sik, firm, cohesive, gray, moist 112.0-114.0 | 30 | 67 [110|>140| 0 | ©
1140-1160 | 19 | 27 {34 39| o | o
, EOB @ 154' 116.0-118.0 | 18 | 40 | 50] 70| o | o
‘ 1180-1200 | 15 | 42 | 55|74 0 | o
1200-122.00 | 11 | 15 [ 18] 18] 0o | o
| 1220-1240 | 20 [ 27 [32]e4| 0 | 0
1240-1260 | 7 | 12 {12}115] o} o
. 1260-1280 | 10 | 14 |41 | 44| 0| 0
1280-1300 | 8 | 11 |14{20] o | o
. 1300-1320 | 6 6 |12|20] o] o
1320-1340 | 7 | 18 [21]30] o | o
1340-1360 | 20 | 22 [ 39| 44| 0] O
| 1360-1380' | 21 | 39 | 48] 78] o | o
138.0-1400 | 15 | 22 | 36]|39]| 0o | 0
! 1400-142.0' | 16 | 18 | 29| 34| o] o
1420-1440 | 7 | 11 17)17] - | o
- 1440-1460 | 9 | 15 |21l40] -] 0O
146.0-1480 | 9 | 11 {17]|40] - | o0
1480-1500 | 8 | 22 |24{35] -] o
1500-1520 | 11 | 19 | 25| 44| - | o
152.0 - 154.0° 7 8 10| 15 - '
1

The USCS symbol assigned'is based on visual and manual observations and not on tests performed in the laboratory.
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Well/Boring No.  SB-95-4

Client:  Occidental Chemical Company

Project No.: 23123.00

i1/ Boring Log - Date:  Started: 10/12/95 Finished: 10/17/95
Time:  Started: 11:30 AM Finished: 11:30 AM

A RTH Saw)T E C H

Ju =

State jCounty Township Fraction Section T R
MI Muskegon Montague 31 12N 17W
Contractor; Stearns Drilling Company Location: Former P#4

Address: 6974 Hammond

Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 1D HSA 156.0' Ground Surface

ET Supervisor:  Cathic Cotton Elevation (feet): 642.40

Grouting/Seal
Depth/To Material/Method Remarks:
0.0-156.0' Bentonite Grout

o NN

Water Level: 46  ft. Below Ground

PID - OVM 580B

g with 10.6 ¢V lamp o |

& g8

| — g5
ness | tobase ] S8

(feet) | (feer) | USCS * LithoLo&ic Description Sample Depth| 6"| 12"| 18"| 24"| \T | @
| 28 | 28 SP___|SAND, mediun-fine, loose, light brown, moist 10-25 3 | 4]lel-12]0
40 6.8 SP SAND, medium-fine to medium, trace silt, trace fine gravel, loose, dark rust, trace moist 35-50 2 3 3 - | 1181 ©
22 9.0 SP SAND, fine, loose, light brown, moist 6.0-7.5 3 5 6 - 16| O
4.5 13.5 SP SAND, medium-fine to medium, trace coarse sand and fine gravel, rust color, very loose, moist 85-100 2 3 4 - | 1.6 0
110 | 24.5 SP SAND, medium-fine, loose, light brown, moist 11.0-12.5 2 2 2 - 9 0
14 25.9 SP SAND, medium-fine to medium, trace coarse sand and fine gravel, loose, light brown, very 13.5-15.0' 2 2 3 - | 65 0
moist ' 16.0-17.5' 3 3 3 - | 196 O

5.1 31.0 SP SAND, very fine, hittle silt, lightly compacted, light tan, moist 18.5 - 20.0' 3 3 4 - 11311 O
29.0 60.0 SP SAND, fine, loose, tan, moist, becoming very moist at 37.0', wet at 46.0', trace gravel at 59.0' 21.0-225% 2 2 3 - 196 O
6.0 66.0 SP . |SAND, fine to medium-fine, tightly compacted, light brown, wet 23.5-25.0 1 1 3 - (246 ©
7.0 73.0 sp SAND, fine to medium-fine, loose, light brown, very wet 26.0-27.5 7 8 13{ ~ {615 O
3.0 76.0 Sp SAND, fine, moderately compacted, light brown, wet 28.5-30.0 5 8 11| - 1393 0
15.6 916 SP SAND, fine, loose, light brown, very wet, very fine lens of clay (0.017) at 872" 31.0-325% 3 9 13 - 17051 0
1.7 93.3 CL CLAY, very silty, some layers of silt and sand, kittle very fine sand, finm, cohesive, brown, 33.5-35.0 3 5 9 - 15417 O
wet 36.0-37.5 11 13 | 16} - | 795 ©
‘ 2.7 96.0 SP SAND, very fine, some sikt, well compacted, brown, wet 38.5 - 40.0' 5 9 14 - 15411 ©
0.5 96.5 CL CLAY, some silt, soft, cohesive, brown, moist 41.0-425 3 8 9 - | 615 O
255 | 122.0 Sp SAND, fine, well compacted, brown, wet 43.5 - 450 6 10 {12 - [303] O
42 126.2 Sp SAND, very fine, 0.01' lens of clay at 123.5', well compacted, brown, wet, (0.01°) lens of 46.0-47.5 6 8 15 - | 205 0
clayat 125.7 48.0 - 50.0' 3 9 15[ 18432] O
1.6 127.8 CL CLAY, little silt, small layer of silt (0.05) at 127.2', soft, cohesive, gray/brown, moist 50.0- 52.0' 6 10 | 14| 131382 O
8.1 135.9 SP SAND, very fine, loose, brown, wet 52.0-54.0' 3 4 12 18{479] O
136.4 CL CLAY, litde silt, soft, cohesive, brown, moist 54.0 - 56.0° 9 12 13| 28 | 148 0
139.0 SP-ML [SAND, very fine, little silt, trace clay, soft, some loose, wet layers, brown, 56.0 - 58.0' 3 4 9 14 | 403 0
wet 58.0-60.0' 8 17 |35/0] - {447] O

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Well/Boring No. SB-95-4
Client:  Occidental Chemical Company

.EAHTﬂh-TECH

Project No.: 23123.00
‘Well / Boring Log Date:  Started: 10/12/95 Finished: 10/17/.
Time: Started: 11:30 AM Finished: 11:30 AM
State {County Township Fraction Section T R
Ml Muskegon Montague 31 12N 17w
. Contractor: Stearns Drilling Company Location: Former P#4
Address: 6974 Hammond
Dutton MI 49316
. Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 ID HSA 156.0' Ground Surface
ET Supervisor:  Cathie Cotton Elevation (feet): -
Grouting/Seal
Depth/To Material/Method Remarks:
" 0.0-156.0' Bentonite Grout
. Water Level: 46 ft. Below Ground
. PID - OVM 580B
2 with 10.6 eV lamp -
£ 8 |5
&} &’
Thick- | Depth 3 1.
. ness | to base = - .§ §
(feet) | (feety | USCS * Lithologic Description Sample Depth| 6" 12| 18" 24"| T | m
1.0 140.0 ML/SP  [SILT, some very fine sand, litle clay, soft, little cohesive, gray/brown, very moist 60.0 - 62.0' 12 49 {35 47]194] O
. 24 142.4 CL CLAY, little silt, firm, cohesive, brown, wet, some layers of very loose, 62.0 - 64.0' 14 49 | 62| 59 {1172 ©
soupy silt ) 64.0 - 66.0' 11 | 34 | 38] 451107 ©
0.3 | 1427 | ML/CL |[SILT, some clay, soft, cohesive, brown, very moist 66.0 - 68.0' 4 5 {9 ]12/338] 0
i 45 | 1472 CL  |CLAY, little sik, firm to stiff, cohesive, gmy/brown, moist 68.0 - 70.0' 3 4 | 7] 9]257] 0
. 20 | 1492 CL  |CLAY, little fine sand, soft, cohesive, brown, moist 70.0 - 72.0' 7 |11 {17|21}32] 0
0.2 1494 SP/CL  |SAND and CLAY, soft, little cohesive, brown, wet ] 72.0-74.0' 10 17 [ 241 35] 0 0
3.1 152.5 CL/SP  [CLAY, some fine sand, soft, cohesive, brown, moist 74.0-76.0' 12 12 {12 ] 27 | 39 0
. 3.5 156.0 CL CLAY, little silt, trace fine sand, soft to finm, cohesive, gray/brown, little moist 76.0 - 78.0' 9 7 6 8 3 0
. 780-800 | 6 | 10 [ 8] 9 |304] 0
| EOB @ 156' 80.0 - 82.0° 3 3 | 4| 5 [>2000 0
 82.0-84.0 6 g8 | 819 |>2000 0
. 84.0 - 86.0' 8 7 9 {13183 0
86.0- 88.0' 9 8 | 13]20]1783] 0
; 88.0 - 90.0' 4 8 | 14| 26 |>2004 0
. 90.0 - 92.0' 6 | 10 |19)/20]725] o
o 92.0 - 94.0' 4 | 11 |24 41{766] 0
1 94.0- 96.0' 4 5 | 8] 19]1065 0
\‘ 96.0 - 98.0' 17 31 |41} 60]322{ O
98.0-100.0' | 16 | 28 | 35 (39 |881] ©
100.0-102.0' | 18 | 32 | 68 | 85 [218.8] 0
i 102.0-104.0' | 24 54 | 51| 34{135] O
% 104.0 - 106.0' 18 28 | 47 | 62 | 184
} 106.0 - 108.0' 13 32 [ 39] 72 {394 r
108.0-110.0' | 19 | 96 |105{ 125 348] O 1

\
!
1 . * = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.

! .
f
\
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Well/Boring No. SB-95-4
AR TH T E C H Client:  Occidental Chemical Company
Project No.: 23123.00
./ Boring Log Date:  Started: 10/12/95 Finished: 10/17/95
Time: Started: 11:30 AM Finished: 11:30 AM
tate |County Township Fraction Section T R
Ml Muskegon Montague 31 12N 17W
Contractor: Stearns Drilling Company Location: Former P#4
Address: 6974 Hammond
Dutton MI 49316
tquipmem: CME 1050 Drilling Method(s) Depth
W (Crew Chief: Darryl Krause 4-1/4 1D HSA 156.0' Ground Surface
ET Supervisor:  Cathie Cotton Elevation (feet): 642.40
routing/Seal
Depth/To Material/Method Remarks:
.0-156.0' Bentonite Grout
ater Level: 46  ft. Below Ground
PID - OVM 580B
2 with 10.6 eV lamp
§
Depth E
1o base 1=

(feet) | (feet)

USCS *

Lithologic Description

Sample Depth| 6" 12"{ 18" 24"

. .
3

& | Headspace
S

110.0-112.0' | 22 | 39 | 84 |12

112.0-114.0' | 44 68 | 79 [ 135} 18.1

114.0-116.0' | 32 65 | 89 | 134] 14.2

116.0-118.0' | 32 27 [ 49 | 101] 135

118.0- 120.0° 8 11 | 25]27] 51

120.0-122.0° 5 7 11221 47

1220-124.00 | 14 | 38 | 40 | 57 | 953

124.0-126.0' 8 11 | 13| 14 ] 135

126.0-128.0' | 11 23 125149} O

128.0-1300' | 11 15 | 18| 38| 7.8

130.0- 132.0¢ 9 9 | 27| 38| 423

132.0-1340 | 11 18 | 28 | 46 | 59.3

134.0-136.0' | 15 35 | 65| 51276

136.0-138.0' | 18 28 | 49 | 55 | 216

133.0-140.0' | 26 17 | 151 18 | 44

1400 - 142.0' 6 6 9 13} 2

142.0 - 144.0' 11 23 120 30| 3.2

144.0-146.0' | 36 63 | 95 | 125| -

146.0-148.0' | 21 38 | 41 | 65| -

148.0 - 150.0' 6 11 122135} -

e E W W

150.0 - 152.0' 6 10 1121} -

152.0-154.0' | 19 37 (46 ] 70| -

l|||||QoooooocoooooooooBackgro“nd

154.0-156.0' | 18 30 [ 34] 65| -

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Well/Boring No. ~ MW-95-1A (36'-41")

Client:  Occidental Chemical Company

Project No.: 23123.00

2l / Boring Log Date: Started: 10/23/95 Finished: 10/24/95
Time: Started: 03:30 PM Finished: 09:30 AM

State |County Township - |Fraction Section T R
MI Muskegon _ Montague 30 12N 17w

E ARTH SwlT E C H

oS

Contractor: Stearns Drilling Company Location: P#1 (SB-95-1)
Address: 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth -
Crew Chief: Darryl Krause 4-1/4 ID HSA with Poly Plug 410 Ground Surface

ET Supervisor:  Cathie Cotton Elevation (feet): 636.40

Grouting/Seal
Depth/To Material/Method Remarks:
0.0-3.0' Concrete Pad

3.0-31.0' Bentonite Grout .
31.0-33.8' Bentonite Hole Plug
33.841.0° Medium coarse Silica Sand

Water Level: 26  ft. Below Ground

PID

Blow Counts

Xk- | Depth

Headspace

(feet) | (feety | USCS * Lithologlc Description Sample Depth|  67] 127| 18"} 24"
See Log for SB-95-1 (0-136)

"] Background

_.

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.



ject Name: i i
E ARTH @ T E Cc M Project Occidental Chemical Company

Project No: 23123.00

General Notes:

Log of Well Installation
Top of Casing
: Elevation (feet): | 638.890 | °
. Well Number: MW-95-1A (36'41)
Water Level Data
u Generalized Leasth of Cas Date Time |Water Level Elevation
ngth of Casing
Subsurface l 2.6 |Above Ground Surface :
. Profile :
4 YA :
' M1 EEE ;
/, 2/ Depth to Top of .
% % Grout or Backfill Development: Brainerd - Killman pump :
' Z % 110 gallons !
Z % Material (Grout or Backfill) !
i Bentonite Grout Survey Reference: i?
% | Diameter: 2
. g % Well Length: 38.5'
‘ Z % Depth to Top of Casing Material: Schedule 304 Stainjess Steel :
_ | 31.0' IBentonixePenas Cap Type: Compression fit "J" Plug with vent I
_ - |
, 33.8 Depth 1o Top of Filter Pack Diameter: 2" !
. Type K&E#0" Well Length: 5'
Screen SlovType: 7 Slot continuous wire wound !
R Depth to Bottom . . !
. j 409 of Well § | Material: Schedule 304 Stainless Steel '
Borehole [ Material: Steel Sq. 4"
' Backfill Material Protective Height Above
well casing Ground: 2.8
] 41.0' ]Toul Depth | Lock Type: 2402
! . of Borehole |
J
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E ARTHSw]lT E C H

Page: 1 of

1

Well/Boring No.

MW-95-1B (53'-58")

Client:  Occidental Chemical Company

Project No.: 23123.00

1/ Boring Log Date: Started: 10/24/95 Finished: 10/24/95
. Time: Started: 09:45 AM Finished: 02:00 PM
State |County Township Fraction Section T R
| M Muskegon Montague 30 12N 17w
. Contractor: Stearns Drilling Company Location: P#1 (SB-95-1)
Address: 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 1D HSA with Poly Plug 580 Ground Surface
. ET Supervisor:  Cathie Cotton Elevation (feet): 636.40
Grouting/Seal
Depth/To Material/Method Remarks:
0.0-3.0' Concrete Pad
3.048.0' Bentonite Grout
48.0-51.0' Bentonite Hole Plug
. 51.0-58.0' Medium coarse Silica Sand
WaterLevel: 26  ft. Below Ground
PID
H o | B
S g3
k- | Depth H Z|2
ness | (o base 8 §l|'e
(feet) | (fee) | USCS * Lithologic Description Sample Depth]  6"| 127 18" 24"] &= | m

See Log for SB-95-1 (0-136)

= The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Qccidental Chemical Coxﬁpany

Project No: 23123.00

Log of Well Installation

Well Number: MW-95-1B (53-58")
Generalized Leueth of Casi
Subsurface , 24 lAl::le Sroum;nsgurfnce
Profile

Concrete Cap (04
Depth to Top of

[ 30" Joouounm

Material (Grout or Backfill)
Bentoaite Grout

Depth to Top of
Bentonite Pellets

Depth to Top of Filter Pack

Depth to Bottom
of Well Screen

Borchole
Backfill Material
| 58.0' ITotzl Depth
of Borehole -

Type K&E#"0"

Top of Casing

Elevation (feet): 6'%8 79

Water Level Data

Date

Time |Water Level Elevation

Development: Air lift

400 gallons
Survey Reference:
Diameter: 2"
Well Length: 55.0'
Casing Material: Schedule 304 Stainless Steel
Cap Type: Compression fit "J" Plug with vent
Diameter: 2"
Well Length: §'
Screen Slot/Type: 7 Slot continuous wire wound
| Material: Schedule 304 Stainless Steel
[ Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 2.7
|_Lock Type: 2402

General Notes:




Y

Page: 1

1

Well/Boring No. MW-95-1C (104'-109")
EARTH T E C H Client:  Occidental Chemical Company
Project No.: 23123.00
2l / Boring Log Date: Started: 10/24/95 Finished: 10/25/95
Time: Started: 02:50 PM Finished: 11:00 AM
State |County Township Fraction Section T R
MI Muskegon Montague 30 12N 17W
Contractor: Stearns Drilling Company Location: P#l (SB-95-1)
Address: 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 ID HSA with Poly Plug 109.0¢ Ground Surface
ET Supervisor:  Cathic Cotton Elevation (feet): 636.40
Grouting/Seal
Depth/To Material/Method Remarks:
0.0-3.0' Concrete Pad
3.0-101.1' Bentonite Grout
101.1-102.1'  "0" Best fine Silica Sand
102.1-109.0' Medium coarse Silica Sand
Water Level: 26  ft Below Ground
PID
C
5 o |2
S g |3
k- | Depth H Z|8
ness | tobase = S8
(feet) | (feety | USCS * | Lithologic Description Sample Depth] 6" 12"| 18"[ 24*| = | @

See Log for SB-95-1 (0-136)

_'

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.




Project Name: Occidental Chemical Cdm an
EARTH@TEOH % . pAny

. Project No: 23123.00
Log of Well Installation
Top of Casing
Elevation (feet): | 638.82
' Well Number:  MW-05-1C (104'-109)
Water Level Data
' Generalized Date Time |Water Level Elevation
Length of Casing
Subsurface I 25 |Above Ground Surface
: Profile | |
% Z Concrete Cap )
n
) // % Depth to Top of
% % [ 30 ]oruorBasm Development: Air lift
. % Z 400 gallons
Z Z Material (Grout or Backfill)
% % Bentonite Grout Survey Reference:
% /Z Diameter; 2"
' g %Z Well Length: 106.1"
‘ %/ ?Z Depth to Top of Casing Material: Schedule 304 Stainless Steel
101.1'  |"Best"#8 ' Cap Type: Compression fit "J" Plug with vent
' very fine sand pack L
102.1 Depth to Top of Filter Pack —Diameter. 2"
Type KXE#0" ~ Well Length: 5'
. Screen SlotUType: 7 Slot continuous wire wound
Depth to Bottom . s
' 108.8 of Well Screca _ | Material: Schedule 304 Stainless Steel
Borehole [ Material: Steel sq. 4"
' Backfill Matcrial Protective Height Above
' ' well casing Ground: 2.8'
| 109.0' l'rom Depth | Lock Type: 2402
' of Borchole
. General Notes:

®-
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Page: 1 of

1

Well/Boring No. MW-95-2A (21'-26")

Client:  Occidental Chemical Company

Project No.: 231

23.00

Date: Started: 11/20/95 Finished: 11/21/95

Time: Started:

04:00 PM Finished: 08:00 AM

State |County

Mi

Muskegon

Township
Montague

Fraction

Section
31

T

12N

R

17W

Contractor: Stearns Drilling Company

Address:

Location: P#2(SB-95-2)

6974 Hammond

Dutton MI 49316

Equipment:
Crew Chief:

CME 750

Darry! Krause

ET Supervisor:  Eric Meyers

Drilling Method(s)
4-1/4 HSA

Depth
26.0'

Depth/To
0.0-1.5'

Grouting/Seal

Material/Method
Concrete Pad

Remarks:

Ground Surface

Elevation (feet): _

1.5-16.0°

Quick Grout

16.0-19.0'

Bentonite Pellets

19.0-26.0'

K&E Filter Pack

Water Level: 189 ft. Below Ground

k- | Depth

(feel) | (feet)

USCS *

Lithologic Description

PID

Blow Counts

Sample Depth

6"

12"

18“

24"

Headspace
Background

See Log for $B-95-2 (0-130)

-
©®

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Occidental Chemical Company

Project No: 23123.00

Log of Well Installation

Well Number: MW-95-2A (21'-26")
Generalized Leasth of Cai
Subsurface I 2.5 IAb:ve Ground Sgurface
Profile
% % Concete Cap  (Y)
% % Depth to Top of
% . [ 15 ]oouobum
1
% % Material (Grout or Backfill)
1 )
/ 7 Quick Grout
7
1
1
n
n
% % Depth to Top of
16.0' Pellets
19.0¢ Depth to Top of Filter Pack
Type O-K&E
. Depth to Bottor
ino_]of Well Saeenm
Borehole
Backfill Material
I 26.0' ITothq:llh
of Borehole

Top of Casing

Elevation (feet): | 621. 19

Water Level Data
Date Time |Water Level Elevation
Development: Brianerd - Killman Pump
65 gallons
Survey Reference:
Diameter: 2" Flush Joint
Well Length: 23’
Casing Material: Stainless Steel
Cap Type: J-Plug
Diameter: 2" Flush Joint
Well Length: 5'
Screen Slot/Type: 7'
___ Material: Stainless Steel
[ Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 3'
|_Lock Type: _2402

General Notes:

i I




See Log fot SB-95-2 (0-130)

. Page: 1 of 1
l Well/Boring No. MW-95-2B (77-82")
‘ EARTH T E € H Client:  Occidental Chemical Company
. Project No.: 23123.00
&ll / Boring Log Date: Started: 11/21/95 Finished: 11/21/95
. Time: Started: 08:30 AM Finished: 12:30 PM
State [County Township Fraction Section T R
| MI Muskegon Montague 31 12N 17W
‘} .
| - Contractor: Stearns Drilling Company Location: P#2 (SB-95-2)
Address: 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 HSA 83.0 Ground Surface E
. ET Supervisor:  Eric Meyers Elevation (feet): 618.90
Grouting/Seal
Depth/To Material/Method Remarks:
. 0.0-15' Concrete Pad
1.5-72.0' Quick Grout
72.0-75.0' Bentonite Pellets
- 75.0-82.0' K&E Filter Pack
Water Level: 18.9  ft. Below Ground
i =
K]
) E o | B
4] 2|3
l ck- | Depth z R
2 o | &
pess | tobase ;m g 9
(feet) | (feet) | USCS * Lithologic Description Sample Depth| 6" 12" 18" 24"| T | @

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Occidental Chemical Company

Project No: 23123.00

Log of Well Installation

Well Number; MW-95-2B (77'-82')
Generalized [ _—'—Il.eng!h of Casing
Subsurface 3 Above Ground Surface
Profile

% Concrete Cap m
7 Depth to Top of
Z 1.5’ Grout or Backdill
%
% Material (Grout or Backfill)
% Neat Cement
% :
% Quick Grout
%
%
|
%
% Depth to Top of
72 Pellets
2-378 bags Hole Plug
| 75 IDepth to Top of Filter Pack

Type OK&E
3-50# bags
. Depth to Bottom
82 of Well Screen
Borchole
Sand Backfill Material
I 83' I'rom Depth
of Borehole

Top of Casing

Elevation (feet): 621 24

Water Level Data
Date Time |Water Level Elevation
Development: Air lift
300 gallons
Survey Reference:
Diameter: 2" Flush Joint
Well Length: 80
Casing Material: Stainless Steel
Cap Type: J-Plug
Diameter: 2" Flush Joint
Well Length: §'
Screen Slot/Type: 7
| Material: Stainless Steel
—
Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 3'
| Lock Type: 2402

General Notes:




Page: 1 of 1
Well/Boring No. MW-95-2C (109'-114")

MO T T

‘ EARTH T E C H Client:  Occidental Chemical Company
Project No.: 23123.00
211/ Boring Log Date: Started: 11/21/95 Finished: 11/22/95

Time: Started: 02:00 PM Finished: 10:00 AM

State |County Township Fraction Section T R
MI Muskegon Montague ' 31 12N 17W

Contractor: Stearns Drilling Company Location: P#2 (SB-95-2)
Address: 6974 Hammond

Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 HSA 114.0' Ground Surface -
ET Supervisor:  Eric Meyers Elevation (feet): -

Grouting/Seal
Depth/To Material/Method Remarks:
0.0-1.5' Concrete Pad
1.5-105.0° Quick Grout
105.0-107.0'  Fine Sand
107.0-114.0'  K&E Filter Pack

Water Level: 18.9 ft. Below Ground

| PID

| 3

| i 3 | B
| (3] 8| D
w k- | Depth H R
| =2 o A
i ness | to base C g g
1 (feet) | (feet) | USCS * Lithologic Description Sample Depth|  6"| 12| 18"} 24"} & | &

See Log for SB-95-2 (0-1300)

_.

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Occidental Chemical Company

Project No: 23123.00

Log of Well Installation

Well Number: MW-95-2C (109'-114")
Generalized Lensth of Casi
Subsurface I 2.5 lAbolve Ground S‘u.rflee

Profile

Z Coancrete Cap (09
% Depth to Top of
| 35 Joouusum
7
.
Z Material (Grout or Backfill)
Z Quick Grout
7
%
7
/
%
% Depth to Top of
I 105' IFu:e Sand
#8 Sand Global
107° Depth to Top of Filter Pack
Type OK&E
| 114' m l:ocﬁonom
Borehole
Backfill Material
I. 114’ IToul Depth
of Borehole

Top of Casing

Elevation (feet): | 621.30

Water Level Data
Date Time |Water Level Elevation
Development: Air lift
400 gallons
Survey Reference:
Diameter: 2"
Well Length: 111.5'
Casing Material: Stainless Steel
Cap Type: J-Plug
Diameter: 2"
Well Length: - §'
Screen Slov/Type: 7'
| Material: Stainless Steel
[ Material: Steel sq. 4"
Protective Height Above
well casing Ground: 3'
| Lock Type: 2402

General Notes:




™

__ M 3 N N N N N N I O |

EART H

211/ Boring Log

T E C H

Page: 1 of

1

Well/Boring No.

MW-95-3A (41'-46")

Client:  Occidental Chemical Company

Project No.: 23123.00

Date: Started: 11/09/95 Finished: 11/09/95
Time: Started: 11:00 AM Finished: 02:00 PM

M

State |County

Muskegon

Township

Montague

Fraction

Section
31

T
12N

R

17w

Addres

S:

Contractor: Stearns Drilling Company

6974 Hammond

Tutor MI 49316

Equipment: CM. 1050

Crew Chief: Darnel Krause

ET Supervisor:  Cathic Cotton

0.0-3.0'

Grouting/Seal
Depth/To

Material/Method
Concrete Pad

3.0-36.5'

Bentonite Grout

36.5-39.0'

Bentonite Hole Plug

39.046.0°

Medium coarse Silica Sand

Water Level: 37.4 ft. Below Ground

Location: P#3 (SB-95-3)

Drilling Method(s)
4-1/4 HSA

Depth
46.0'

Remarks:

Ground Surface

Elevation (feet):

(fect)

to base
(feet)

USCS *

Lithologic Description

"PID

Blow Counts

Sample Depth

6" 127| 18"

24"

Headspace
Background

See Log for SB-95-3 for Litho

..‘

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.




Project Name: Occidental Chemical Company

Project No: 23123.00

= |

Log of Well Installation

Well Number: MW-95-3A (41'-46")

Generalized
T Length of Casing
Subsurface 1.9 Above Ground Surface
Profile
’;///
Z ConaeteCap (V)
% Depth to Top of
g Grou o Bt
%
Z Material (Grout or Backfill)
Z Bentonite Grout
%
%
/
.
%
%
%
% Depth to Top of

| 36.5' IBemonite Pellets

39.0° Depth to Top of Filter Pack

Coarse Silca Sand

, Depth to Bottom
46.0 of Well Screen

Borehole

Backfill Material

| 46.0" lToul Depth

of Borehole

Type O-K&E Brand Med.

i

Top of Casing

Elevation (feet): 6‘%7 57

Water Level Data
Date Time |[Water Level Elevation

Development: Brainerd-Kiliman Pump

75 gallons
Survey Reference:
Diameter: 2" i
Well Length: 43.5' '
Casing Material: Schedule 304 Stainless Steel

"Cap Type: Compression fit "J" Plug with vent

Diameter: 2"
Well Length: §'
Screen Slot/Type: 7 Slot continuous wire wound

| Material: Schedule 304 Stainless Steel

r Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 2.3’

| Lock Type: 2402

General Notes:




o

Page: 1 of

1
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Well/Boring No. MW-95-3B (66'-71")
EARTH T E C H Client:  Occidental Chemical Company
Project No.: 23123.00
2ll / Boring Log Date: Started: 11/08/95 Finished: 11/08/95
Time: Started: 02:20 PM Finished: 05:30 PM
State |County Township Fraction Section T R .
MI Muskegon Montague 31 12N 17w
Contractor: Stearns Drilling Company Location: P#3 (SB-95-3)
Address; 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 HSA 71.0' Ground Surface
ET Supervisor:  Cathie Cotton Elevation (feet): | -635.60 |
Grouting/Seal
Depth/To Material/Method Remarks:
0.0-3.0' Concrete Pad
3.0-60.9' Bentonite Grout
60.9-63.9' Bentonite Hole Plug
63.9-71.0'  Medium coarse Silica Sand
Water Level: 37.4 ft. Below Ground
PID
]
5 o |3
_ S 8|3
k- | Depth : '§- ED
ness | tobase = 819
(feet) | (feet) | USCS * Lithologic Description Sample Depth| 6| 127 18" 24"} = | &
See Log for SB-95-3 for Litho '

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Occidental Chemical Company

Project No: 23123.00

Log of Well Installation

Well Number: MW-95-3B (66'-71")
1
| Generalized )
" Length of Casing
Subsurface 22 Above Ground Surface
Profile
| Concrete Cap  (Y)
1 Depth to Top of
Grout o Bakf
Material (Grout or Baclkfill)

Bentonite Grout

Depth to Top of

| 60.9' I Bentonite Pellets

63.9’ Depth to Top of Filter Pack

Type O-K&E Brand Med.

Coarse Silica Sand

Depth to Bottom

| 7.0 of Well §

Borehole

Backfill Material

| 71.0' |'rou| Depth

of Borehole

Top of Casing

Elevation (feet): 637 81

Water Level Data

Date Time [Water Level

Elevation

Development: Air lift

300 gallons
Survey Reference:
Diameter: 2"
Well Length: 68.2'
Casin_g Material: Schedule 304 Stainless Steel
Cap Type: Compression fit "J" Plug with vent
Diameter: 2"
Well Length: 5'
Screen Slot/Type: 7 Slot continuous wire wound
| Material: Schedule 304 Stainless Steel
[ Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 2.5'
| _Lock Type: 2402

General Notes:

EEREEE TSN I NN RS
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Al /Boring Log

E C H

Page: 1 of

1

Well/Boring No.

MW-95-3C (112-117')

Client:  Occidental Chemical Company

Project No.: 23123.00

Date: Started: 11/10/95 Finished: 11/10/95
Time: Started: 08:00 AM Finished: 11:45 AM

State
MI

County

Muskegon

Township Fraction

Montague

Section
31

T

12N

R

17w

Contractor: Stearns Drilling Company
Address:

6974 Hammond

Dutton MI 49316

Equipment: CME 1050
Crew Chief: Darryl Krause
ET Supervisor:  Cathie Cotton

0.0-3.0

Grouting/Seal
Depth/To

Material/Method
Concrete Pad

3.0-108.0'

Bentonite Grout

108.0-110.0¢

Very fine Silica Sand

110.0-117.0'

Medium coarse Silica Sand

Water Level: 37.4 ft. Below Ground

Location: P#3 (SB-95-3)

Drilling Method(s)
4-1/4 HSA

Depth
117.0'

Remarks:

Ground Surface

Elevation (feet):

—

(feet)

to base
(feet)

USCS *

Lithologic Description

PID

Blow Counts

Sample Depth

6"

12"

18"

24"

Headspace
Background

See Log for SB-95-3 for Litho

3 - PR

'S

"% = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Occidental Chemical Company

Project No: 23123.00

Log of Well Installation

Well Number: MW-95-3C (112-117")
Generalized Lensth of Cast
Subsurface 2.0’ Ab?ve :irou:;nsgurfnce
Profile i
% % Depth to Top of
Z Z [ 30" Joouabiam
1
% % Material (Grout or Backfill)
o
% % Bentonite Grout
1
n
R
1
n
0 Depth to Top of
l *108.0' ISupaﬁne"Best"
Silica Sand
110.0' Degpth to Top of Filter Pack
Type O-K&E Brand Med.
Coarse Silica Sand
U0 |aweisomn
Borehole
Backfill Material
l 117.0' lToulDepth
of Borehole

Top of Casing

Elevation (feet): | 638.16

Water Level Data

Date Time |Water Level

Elevation

Development: Air lift

300 gallons
Survey Reference:
Diameter: 2"
Well Length: 114.0'
Casing Material: Schedule 304 Stainless Steel
Cap Type: Compression fit "J" Plug with vent
[__Diametbr: 2"
Well ~ Length: §'
Screen Slot/Type: 7 Slot continuous wire wound
| Material: Schedule 304 Stainless Steel
[ Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 2.5
| Lock Type: _2402

General Notes:  * Estimated depth to silica sand.

atiisianlieiiiiniiellindindindiand =
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‘ . Page: 1 of 1
Well/Boring No. MW-95-4A (48'-53")

EARTH — T E C H Client:  Occidental Chemical Company
‘ Project No.: __ 23123.00
211/ Boring Log Date: Started: 10/31/95 Finished: 10/31/95
- Time: Started: 08:15 AM Finished: 10:25 AM
State jCounty Township Fraction . Section T R
MI- Muskegon Montague 31 12N 17w
Contractor: Stearns Drilling Company Location: P#4 (SB-95-4)
Address: 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 ID HSA . 53.6' Ground Surface
ET Supervisor:  Cathic Cotion Elevation (feet): 642.40
Grouting/Seal '
Depth/To Material/Method Remarks:
0.0-3.0' Concrete Pad
3.0434' Bentonite Grout
43.4-46.0" Bentonite Hole Plug
46.0-53.6' K&E "0" Silica Sand
Water Level: 46  ft. Below Ground
PID
3
3 o |8
0 g |32
£ | Dept : A
Dess | tobase 2 '§ é
(feet) | (feety | USCS * Lithologic Description Sample Depth|  6"j 12"| 18"} 24"| T | @

See Log for SB-95-4

= The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Occidental Chemical Company

Project No: 23123.00

Log of Well Installation

Well Number: MW-954A (48'-53")
Generalized Length of Casing
Subsurface 2.6' Above Ground Surface
Profile
Concrete Cap (8 9)
Depth to Top of

Grom cr Back

Material (Grout or Backfill)
Bentonite Grout

Depth to Top of

i 434 lBemonitePellets

I 46.0' IDepthto Top of Filter Pack

Type K&E'0"

Med. coarse Silica Sand
Depth to Bottom
of Well Screen

Borehole
Backfill Material

| 53.6' |1'ou| Depth

of Borehole

Top of Casing

Elevation (feet): m

Water Level Data

Date Time |Water Level

Elevation

Development: Brainerd-Killman Pump

90 gallons
Survey Reference:
Diameter; 2"
Well Length: 50.6'
Casing Material: Schedule 304 Stainless Steel
Cap Type: Compression fit "J" Plug with vent
Diameter: 2"
Well Length: 5’
Screen Slot/Type: 7 Slot continuous wire wound
| Material: Schedule 304 Stainless Steel
[ Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 2.7'
| Lock Type: 2402

General Notes:

-
o




Page: 1 1
Well/Boring No. MW-95-4B (81'-86")
| [
; EARTH T E C H Client:  Occidental Chemical Company
| Project No.: 23123.00
| 211/ Boring Log Date:  Started: 10/31/95 Finished: 10/31/95
I Time:  Started: 10:40 AM Finished: 04:30 PM
State }County Township Fraction Section T R
MI Muskegon Montague 31 12N 17W
|
i Contractor: Stearns Drilling Company Location: P#4 (SB-95-4)
! Address: 6974 Hammond
Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Danryl Krause 4-1/4ID HSA 86.4' Ground Surface
ET Supervisor:  Cathie Cotton Elevation (feet): 642.40
" |Grouting/Seal .
Depth/To Material/Method Remarks:
0.0-3.0' Concrete Pad
3.0-72.2 Bentonite Grout
72.2-79.2' Bentonite Hole Plug
79.0-86.4' K&E med. coarse Silica Sand
Water Level: 46  ft. Below Ground
PID
E -
3 g3
Depth 5 g |5
obax N 3 |g
(Feet) | (feet) | USCS * Lithologic Description Sample Depth| 6"| 12"| 18"| 24"| I [ @
See Log for SB-95-4

i &F &F OF &Y AP & B W B D e W o
g .
[]

* = The USCS symbol assigned.is based on visual and manual observations and not on tests performed in the laboratory.

4




[ 30 Jomeonam

Material (Grout or Backfill)
Bentonite Grout

Depth to Top of

l 76.2' l Bentonite Pellets

I 79.0' l[)epth 10 Top of Filter Pack

Type K&E"0"

Med. coarse Silica Sand

Depth to Bottom
of Well

| 860

Borehole
Backfill Material

| 86.4' IToul Depth

of Borehole

EARTH @ T E ¢ N Project Name: Occidental Chemical Company
_ Project No: 23123.00
Log of Well Installation
Top of Casing '
Elevation (feet):
Well Number: MW-95-4B (81'-86")
Water Level Data
Generalized ) Date Time |Water Level Elevation
Length of Casing
Subsurface 2.6' Above Ground Surface
Profile
ConcreteCap  (Y)
Depth to Top of

Development: Air lift

400 gallons
Survey Reference:
Diameter: 2"
Well Length: 83.6'
Casing Material: Schedule 304 Stainless Steel
Cap Type: Vented compression fit "J" Plug
Diameter: 2" ‘
Well Length: 5§’
Screen Slot/Type: 7 Slot continuous wire wound
|___ Material: Schedule 304 Stainless Steel
[ Material: Steel Sq. 4"
Protective Height Above
well casing Ground: 2.8'
| Lock Type: 2402

General Notes:

-;-,-»-u-»-!nunaﬂ
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Page: 1 of 1

—

WelV/Boring No. MW-95-4C (135'-140"
EARTH &) T E C H Client:  Occidental Chemical Company
b _ Project No.: 23123.00
2ll / Boring Log Date: Started: 11/01/95 Finished: 11/01/95
. Time:  Stared: 08:00PM Finished: 05:00 AM
‘ State |County Township Fraction Section T R
. Ml Muskegon Montague 31 12N 17W
Contractor: Stearns Drilling Company Location: P#4 (SB-954)
Address: 6974 Hammond
. Dutton MI 49316
Equipment: CME 1050 Drilling Method(s) Depth
Crew Chief: Darryl Krause 4-1/4 ID HSA 140.0¢ Ground Surface
. ET Supervisor: _Cathie Cotton Elevation (feet): 642.40
Grouting/Seal
Depth/To Material/Method Remarks:
' 0.0-3.0' Concrete Pad
3.0-131.5° Bentonite Grout
131.5-132.7 _ Bentonite Holeplug
. 132.7-140.0'  K&E med. coarse Silica Sand
7 Water Level: 46 _ ft. Below Ground I
— -
g T
$ 2|8
X- | Depth z &1 &
pess | tobase = g -id%
(feet) | (feety | USCS * LItholngic Description Sample Depth| 6"| 12"| 18"| 24" . | @
. See Log for SB-95-4

L

bt
¥

* = The USCS symbol assigned is based on visual and manual observations and not on tests performed in the laboratory.
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Project Name: Occidental Chemical Company

Project No: 23123.00

Log of Well Installation

Well Number: MW-95-4C (135'-140")
Generalized : Length of Casing
Subsurface 2.6 Above Ground Surface
Profile

| cowmecyp (M

%_

% Depth to Top of

% 3.0' Growt or Bacidill

%

7

Material (Grout or Backfill)

Bentonite Grout

Depth to Top of
Bentonite Pellets

Depth to Top of Filter Pack
Type KEE*0"

Med. coarse Silica Sand

Depth to Bottom
of Well Screen

Borehole
Backfill Material

| 140.0' |'rmn Depth

of Borehole

Top of Casing

Elevation (feet): m

Water Level Data

Date

Time

Water Level Elevation

Development: Air lift
* 400 gallons (estimated)

Survey Reference:

Well
Casing

Well
Screen

Protective
well casing

F_Diameter:
Length:
Material:
Cap Type:

—
Diameter:
Length:
Slot/Type:
| Material:

2"

137.¢6'

Schedule 304 Stainless Steel

Compression fit "J" Plug with vent

2"

5|

7 Slot continuous wire wound

Schedule 304 Stainless Steel

[ Material:

Steel Sq. 4"

Height Above
Ground:

2.8

|_Lock Type:

2402

General Notes:
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