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EXECUTIVE SUMMARY

This report presents the results of a field pilot study using an in situ chemical oxidation (ISCO)
technology at the Cooper Drum Company Superfund Site (Site) in South Gate, Los Angeles County,
California (see Figure 1). The ISCO technology used in the field pilot study is an advanced oxidation
process (AOP) using the application of ozone and ozone with hydrogen peroxide. Given the Site
groundwater contaminants (1,4-dioxane and volatile organic compounds [VOCs]), the ISCO process is
considered a breakthrough technology. The field pilot study was conducted during the remedial design
(RD) phase by the U.S. Environmental Protection Agency (EPA) to determine whether to include ISCO
into the groundwater remedy for the Site. Use of an ISCO technology is consistent with the groundwater
cleanup strategy contained in the Cooper Drum Record of Decision (ROD). The project team consisted of
the EPA Region 9 Superfund Project Manager (Eric Yunker), EPA Office of Research and Development
(Michelle Simon), URS Group, Inc., Project Manager (Don Gruber), URS Group, Inc., Senior Engineer
(Venus Sadeghi), and Applied Process Technology, Inc. (APT) (Doug Gustafason). The work plan for the
pilot study was reviewed and approved by the California Environmental Protection Agency Department
of Toxic Substances Control (DTSC). As discussed below, the field pilot study results showed reductions
of up to approximately 90% in the site groundwater contaminants of concern (COCs) (see Table 1).

BACKGROUND

The use of ozone/hydrogen peroxide is being evaluated because 1,4-dioxane is purportedly resistant to
biodegradation. The use of ozone/hydrogen peroxide for in situ treatment of 1,4-dioxane is innovative and
is not known to have been implemented in the past at other sites, in part because 1,4-dioxane is an
emergent chemical that has not been monitored routinely in California groundwater. Combined ozone and
hydrogen peroxide has been used for ex situ treatment of 1,4-dioxane. Therefore, this field pilot study
also served the dual purpose of evaluating the effectiveness of an innovative application of an existing
technology at this site and hopefully for use at other federal, state, and private sites.

Before performing the ISCO pilot study, an enhanced reductive dechlorination field pilot study was
performed at the site using a hydrogen release compound (HRC®). The HRC® pilot study was conducted
to evaluate whether the naturally reductive conditions in the site groundwater could be enhanced to
promote complete reductive dechlorination of groundwater COCs. During the HRC® pilot study,
groundwater monitoring results for emergent compounds showed the presence of 1,4-dioxane. Because
the reductive dechlorination process was not found to be effective on this compound, the HRC® Field
Pilot Study was discontinued. Consequently, an ISCO bench-scale test was performed in May 2005 on the
Site soil and groundwater to evaluate the effectiveness of using ozone and ozone combined with hydrogen
peroxide to remediate site groundwater (see Appendix A). The results indicated that ozone alone, as well
as ozone combined with hydrogen peroxide, was equally effective in destroying all detected COCs in
groundwater. The removal of 1,4-dioxane was apparently enhanced/facilitated by the presence of natural
constituents, such as iron and bicarbonate, in the Site soil and groundwater.

PILOT STUDY DESIGN AND OPERATIONS

Data obtained from the bench-scale test and groundwater monitoring performed through April 2005 were
used to design and initiate the ISCO pilot study in July 2005. The location of the pilot study was approxi-
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mately 140 feet downgradient from the former Hard Wash Area (HWA), the main contaminant source
area (see Figures 2 and 3). The installation consisted of a barrier configuration with three ozone/hydrogen
peroxide injection wells laterally spaced from 35 and 50 feet apart. Each injection well contained two
injection points at approximately 70 and 90 feet below ground surface (bgs). The pilot study monitor
wells (extraction well [EW]-1, monitoring well [MW]-33A/33B, and MW-20/20B) were located
downgradient and within a maximum of 30 feet of the three injection wells (Mox-1, Mox-2, and Mox-3)
(see Figures 4 and 5). Each monitor well location included a shallow (approximately 60 to 63 feet bgs)
and deep (85 feet bgs) sampling depth.

The pilot study took place between July 2005 and June 2006 for a period of 321 days (approximately 10.5
months). Oxidant injection during this period generally consisted of the following.

e Ozone only for the first 5 months (148 days) in the 3 injection wells. Ozone was injected at a
rate of 0.5 pound per day for 50 days and then increased to 2 pounds per day for the
remainder of the 5-month period.

¢ Ozone and hydrogen peroxide for the remaining 5.5 months;

e Increasing the ozone and hydrogen peroxide injection rates by focusing the injection into only
two injection wells after 8 months or 244 days. This phase will be referred to as “focused
injection” in the remainder of this report.

¢ Increasing the ozone injection rate (by adding a second ozone generator) from 2 to 4 pounds
per day, and reducing the hydrogen peroxide injection rate to 0.7-to-1 moles peroxide per
moles ozone (mole:mole), after just over 9 months (281 days) and for the remaining 40 days
of the pilot study.

Optimal system operating parameters were eventually achieved by performing the following:

e Using continuous downhole monitoring of the dissolved oxygen (DO) and oxidation
reduction potential (ORP) to evaluate the lateral and vertical effect of varying the operating
parameters, such as oxidant injection cycles and injection locations;

¢ Focusing/increasing oxidant injection into two injection wells (Mox-1 and Mox-2);

¢ Modifying (reducing) the hydrogen peroxide injection rate; and

e Increasing the ozone injection rate from approximately 2 pounds per day to 4 pounds per day.
Note that air also was injected following each oxidant injection to enhance the distribution of the oxidant.

The air volume was increased from 1.1 to 2.2 standard cubic feet per minute (scfm) after 99 days and then
decreased back to 1.1 scfm after 244 days, and for the remainder of the pilot study.

MONITORING RESULTS
In situ oxidation of site COCs, including trichloroethene (TCE), cis-1,2-dichloroethene (DCE),
1,1-dichloroethane (DCA), and 1,4-dioxane, was observed in all wells, with significant reductions (up to

90%) in concentrations of both TCE and 1,4-dioxane, which are the primary COCs. The largest decreases
in concentration were observed from the three shallow monitor wells. Concentration trends were unique
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for each well during the pilot study and are discussed generally hereafter and shown on Figures 7 through
12.

Over the first 5 months of the pilot study, COC concentrations generally showed an overall decrease in
the three shallow monitor wells and one deep well (note that one shallow well, MW-33A, showed an
increase in TCE prior to the end of the 5-month period). After the 5-month period, when both ozone and
hydrogen peroxide were being injected, COC concentrations increased slightly and/or stabilized in the
two shallow monitor wells (EW-1 at 63 feet bgs [EW-1-63"] and MW-20) and one deeper well (EW-1 at
85 feet bgs [EW-1-85’]). This stabilized trend persisted in one shallow well (EW-1-63") and continued
even after initiation of the focused injection. However, the sampling results at this well 40 days after the
ozone injection rate was increased from 2 to 4 pounds showed a decrease of 350 micrograms per liter
(ug/L) of 1,4-dioxane and 135 pug/L of TCE. At MW-33A, where TCE concentrations increased prior to
the injection of hydrogen peroxide (i.e., toward the end of the first 5-month period), the other COC
concentrations continued to show an overall decreasing trend throughout the pilot study. TCE eventually
decreased at this well by an additional 490 pg/L. 1,1-DCA concentrations decreased by an average of
73% in the three shallow wells; this is notable, considering the reluctant nature of chlorinated ethanes.
Monitoring of the third shallow well (MW-20) was discontinued after injection in the closest injection
well (Mox-3) was terminated as part of the focused injection phase.

CONCLUSIONS
Based on the pilot study monitor well results, the following conclusions are made for the Site.

¢ Ozone injection alone can significantly reduce the concentrations of the site COCs, including
TCE, cis-1,2-DCE, 1,1-DCA, and 1,4-dioxane. At the end of the pilot study, concentrations
of 7 out of the 12 Site COCs at EW-1-63' were reduced to below MCLs (PCE was below
MCLs prior to the test and remained as such.). Those still present at concentrations greater
than MCLs at this well included TCE (65 pg/L), cis-DCE (44 ug/L), 1,1-DCA (6.2 pg/L),
and 1,4-dioxane (47 pg/L).

¢ Increased injection of oxidants increases the amount of contaminant (or COC) destruction.

e The effect of hydrogen peroxide on COC destruction is not clear. However, ex situ testing of
the site groundwater does indicate that it is likely that the injection of stoichiometric (0.7-to—
1 mole:mole) or less of hydrogen peroxide to ozone is required to achieve optimal results and
to increase oxidation kinetics. This conclusion is supported by the results of laboratory tests
conducted to evaluate the destruction efficiency of 1,4-dioxane; one literature source cites the
optimal hydrogen peroxide to ozone mole ratio as being greater than zero but less than 0.4 to
0.45 mole:mole (Suh and Mohseni, 2004).

e As corroborated by the bench-test results, the presence of high levels of secondary
constituents in the groundwater (e.g., iron, bicarbonates, organic matter) may have enhanced
the effectiveness of oxidation by ozone. The presence of these compounds also can lead to
scaling, biofouling, and general plugging of equipment installed below the water table.
However, during the pilot study, only one well became plugged, and it was easily
rehabilitated with a dilute acid.

K:\Wprocess\00147\Cooper Drum\Perozone Pilot Test\DRAFT\Report Rev 2.doc



Field Pilot Study of In Situ Chemical Oxidation Using Ozone and Hydrogen Peroxide Executive Summary
Cooper Drum Company Superfund Site December 2006
RAC IX Contract No. 68-W-98-225 Page ES-4
Cooper Drum RD WA No. 247-RDRD-091N

e Ozone injection rates were crucial to the success of the pilot study. Whereas the soil oxidant
demand estimated in the bench test (3 grams per kilogram [g/kg]) appears to have been too
high, the pilot study results indicated that an ozone injection rate of 2 pounds per day
(Ibs/day) per injection well (or 1 lb/day per injection interval) was required to achieve
optimal results.

e Opverall, a greater radius of influence (ROI) was achieved in the upper injection interval in the
shallow aquifer. The ROI of the injection wells appears to be approximately 30 feet, which is
the largest distance between an injection well and a monitor well in the pilot study. Vertical
profiling of DO and ORP indicated that, for optimal results, the oxidant injection interval
probably should be placed a maximum of 10 feet below the targeted treatment area. In
addition, the presence of less permeable aquifer material in the 40- to 50-foot bgs interval
probably increased the ROI for the shallow injection wells. Therefore, the larger ROI in the
upper portion of the shallow aquifer (approximately 50 to 80 feet bgs) may have been related
to the injection screen placement and should be considered in full-scale application of the
technology.

¢ Continued migration of contaminant mass from the site source area and the naturally reducing
aquifer conditions probably impacted the outcome of the pilot study. A more aggressive
network of injection wells and higher oxidant injection rates associated with a full-scale
system would be expected to produce a steady reduction in contaminant mass.

e Data logging and the real-time measurement of field parameters, specifically DO and ORP,
was crucial to the optimization of the operating parameters.

e The rate of air injection was found not to be a very important factor, though higher injection
rates (>1 cubic foot per minute [cfm]) should be avoided to minimize agitating fine sediments
in the aquifer.

e An evaluation of the COC destruction trends in conjunction with ORP data (see Section 3.3)
indicates that COC destruction was caused by chemical oxidation and not a physical process,
such as air stripping

e The introduction of air and oxidants resulted in highly oxygenated and aerobic conditions,
which probably promoted the growth of aerobic bacteria. While these bacteria may contribute
to direct and/or cometabolic degradation of some COCs, they may cause some biofouling and
possible plugging of submerged equipment.

e There was a zero to modest rebound of COC concentrations in the pilot study monitor wells
in August 2006, three months after cessation of the pilot study (see Table 7). Some rebound
was expected because contaminated plumes originating 30 feet or farther upgradient were
expected to reach the pilot study area during this time. Modest rebound was observed in
EW-1-63’, where the largest reductions in concentrations had been obtained during the pilot
study. TCE concentrations also rebounded slightly in MW-20. Conversely, TCE concentra-
tions in MW-33A and 1,4-dioxane concentrations in MW-33A and MW-20 continued to
decline during the three months.
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RECOMMENDATIONS

In summary, once the system operating parameters were optimized, the ozone/peroxide injection system
was successful in achieving the test objectives of evaluating system performance and reducing COC
concentrations without significant rebound. Based on these observations, the following recommendations
are made.

¢ The use of this technology is recommended for full-scale application. It is recommended that
the lessons learned from the field pilot study (i.e., optimal operating parameters and injection
well construction/placement) be considered in the full-scale application of this technology.

e The full-scale system design should include both injection of ozone and hydrogen peroxide.
However, operation of the full-scale system could begin with injection of ozone only and
transition to combined injection of hydrogen peroxide and ozone at less than stoichiometric
mole ratios of peroxide to ozone.

e  With robust remedial design of a full-scale system, it is possible to attain MCLs for all site
COCs. It is noted, however, that as concentrations approach MCLs, the oxidation reaction
kinetics are expected to be first order with respect to the oxidant concentrations and slower
than those observed in the pilot study. Therefore, the ISCO system should be designed to
address COC concentrations greater than 50 pg/L. The portions of the plume less than the
design concentration but greater than MCLs will be addressed with a downgradient remedy,
likely to include groundwater extraction per the ROD.

e The injection wells should be placed so that their ROIs overlap for adequate coverage;
therefore, the recommended spacing between injection wells is 50 feet (corresponding to a
minimum ROI of 25 feet). The oxidant injection interval probably should be placed at a
maximum of 10 feet below the targeted treatment area. Optimal screen placement also will
depend on location-specific lithology.

e The full-scale system should be designed for ozone injection rates of 2 lbs/day per injection
well (or 1 Ib/day per injection interval).

e [t is recommended that remediation of the contaminated vadose zone in the source area occur
before or concurrently with the full-scale groundwater remediation to minimize further
impacts to groundwater.
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1.0 INTRODUCTION

This report presents the results of the field pilot study conducted to evaluate the use of in situ chemical
oxidation (ISCO) technology (using ozone and hydrogen peroxide) to facilitate the remediation of 1,4-
dioxane and volatile organic compounds (VOCs) in groundwater at the Cooper Drum Company
Superfund Site (Site) at 9316 South Atlantic Avenue in South Gate, Los Angeles County, California (see
Figure 1). The pilot study was located approximately 140 feet downgradient from the former Hard Wash
Area (HWA), which is believed to be the contaminant source area (see Figures 2 and 3). Use of ISCO to
remediate contaminated groundwater is consistent with the cleanup strategy selected for groundwater in
the Cooper Drum Record of Decision (ROD) (United States Environmental Protection Agency [EPA],
2002).

The remainder of this section provides background information on the previous bench-scale and field
pilot tests, on the rationale for the present field pilot-test design, and on site hydrogeology and the
contaminant plume. Section 2.0 presents the field pilot-study objectives and system design, installation,
operation and monitoring. Section 3.0 presents the results of the field pilot test. Section 4.0 provides the
conclusions and recommendations. Section 5.0 lists the references cited in this report.

Appendices A through E provide the following documentation:

e Appendix A: Bench-scale test report;

e Appendix B: Field Pilot Study Photographs;

e Appendix C: Boring logs and well completion details;

e Appendix D: Field data sheets; and

e Appendix E: Downhole dissolved oxygen (DO) and oxidation reduction potential (ORP) data.

All tables and figures are provided at the end of this report.

1.1 BACKGROUND

The field pilot study is the second step in conducting treatability studies to evaluate chemical oxidation
and to determine whether it is effective under site conditions. A bench-scale test was performed initially
in May 2005. The test evaluated the effectiveness of using ozone (O3) and ozone combined with hydrogen
peroxide (H,0O,) to remediate site groundwater, which was mixed with saturated soil collected at boring
SB-33 (see Figure 4) at a depth of 55 to 80 feet below ground surface (bgs).

The results of the bench test indicated that ozone alone, as well as ozone combined with hydrogen
peroxide, was equally effective in destroying all detected contaminants of concern (COCs) (see Table 1)
in groundwater, including the following:

e 1,4-Dioxane (a relatively recent COC discovered in groundwater since the publication of the
ROD);

e Chlorinated ethenes, such as trichloroethene (TCE), isomers of 1,2-dichloroethene
(1,2-DCE), both cis and trans isomers, and 1,1-dichloroethene (1,1-DCE); and

e Chlorinated ethanes, such as 1,1-dichloroethane (1,1-DCA).
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The bench test discovery that ozone alone was equally capable of destroying 1,4-dioxane in the ground-
water was unexpected because this is not commonly observed in ex situ treatment of water contaminated
with 1,4-dioxane. In ex situ treatment, the destruction of 1,4-dioxane is achieved by promoting the
formation of the hydroxyl radical, either using a combination of ultraviolet (UV) light and hydrogen
peroxide, or using hydrogen peroxide in conjunction with ozone. However, it is known that the hydroxyl
radical can be produced (at a fraction of the ozone concentration) with ozone alone; literature sources
indicate that hydroxyl radical formation can be affected by the presence of iron, soil organic matter,
alkalinity (carbonates and bicarbonates), or even olefins (unsaturated hydrocarbons with the general
formula C,H,,, such as ethene) (Bower and Miller, 2002; Donahue, Anderson, and Demerjian, 1998).

Therefore, it was inferred that such constituents in site soil and groundwater might be promoting hydroxyl
radical formation even when ozone is used without hydrogen peroxide. This would be a fortunate
outcome because it would make it possible to remediate contaminated site groundwater in situ, with
ozone injection alone.

To evaluate whether certain soil or groundwater constituents could affect the hydroxyl radical production
and 1,4-dioxane destruction, additional bench tests were performed. The results of these bench tests
confirmed the initial bench test results and indicated that other constituents, such as iron and bicarbonate,
enhance the degradation of 1,4-dioxane. The bench-scale tests also showed the formation of hexavalent
chromium (Cr[VI]) and bromate, especially when ozone alone was used. The use of hydrogen peroxide
with ozone was found to suppress both Cr(VI) and bromate formation. The final bench test report is
included as Appendix A of this report.

A separate field pilot study to evaluate the effectiveness of enhanced reductive dechlorination using a
modified hydrogen release compound (HRC®) was performed in December 2003 (URS, 2003a). The test
consisted of injecting approximately 4,500 pounds of HRC® into a 15-foot by 25-foot grid area (see
Figure 4, HRC® area) in the site source area. The HRC® area is approximately 100 feet upgradient from
the oxidation field pilot-test area; therefore, contamination originating in the HRC area would be expected
to impact the oxidation pilot study area after approximately 10 months. The results of groundwater
sampling after the start of the HRC® pilot study indicated that injection of HRC® promoted and enhanced
anaerobic bacterial activity and reductive dechlorination within distances of 50 feet or more directly
downgradient from the test area. In fact, full-scale application of HRC® may have been feasible to treat
VOCs in groundwater had it not been for the discovery of 1,4-dioxane in groundwater. This semivolatile
organic compound (SVOC), routinely used as a solvent stabilizer in the past, has been detected in the
monitoring wells in the VOC plume footprint at concentrations ranging from below detection limits to a
maximum concentration of approximately 700 micrograms per liter (ug/L). For comparison, the drinking
water preliminary remediation goal (PRG) for 1,4-dioxane is 6.1 ug/L, and the Department of Health
Services (DHS) action level for this compound is 3 pg/L.

As aresult of the HRC field pilot study, reduced/anaerobic aquifer conditions persisted in the vicinity and
downgradient from the HRC injection area. (Accordingly, groundwater originating from this area was
expected to present a higher oxidant demand as it passed through the oxidation barrier.)

The use of ozone/hydrogen peroxide is being evaluated because 1,4-dioxane is purportedly resistant to
biodegradation. (However, aerobic biodegradation of 1,4-dioxane has been observed in a laboratory
setting. See, for example, the paper by Mahendra and Alvarez-Cohen [2006] in which the authors discuss
the discovery of no less than 13 bacterial isolates capable of transforming 1,4-dioxane.) The use of
ozone/hydrogen peroxide for in situ treatment of 1,4-dioxane is innovative and is not known to have been
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implemented in the past at other sites, in part because 1,4-dioxane is an emergent chemical that has not
been monitored routinely in California groundwater. As mentioned earlier, combined ozone and hydrogen
peroxide has been used for ex situ treatment of 1,4-dioxane. Therefore, this field pilot study also served
the dual purpose of evaluating the effectiveness of an innovative application of an existing technology at
this site and hopefully for use at other federal, state, and private sites. In addition, the bench test
observation that ozone alone, for the specific conditions at the Site, may be capable of producing enough
hydroxyl radicals to destroy 1,4-dioxane in the site soil and groundwater was a promising, and potentially
cost saving, possibility that was worth pursuing. The same effect can be obtained using a liquid oxidant,
such as Fenton’s reagent, which also generates hydroxyl radicals. However, liquid oxidants are commonly
applied in temporary injection points during injection events and, because of the relatively high costs, are
usually more applicable for source area treatment and for COC concentrations greater than 1,000 pg/L. In
addition, there are health and safety concerns with the use of a strong liquid oxidant, such as Fenton’s
reagent, which can lead to increased subsurface temperatures and off-gassing. In comparison, ozone
injection, with or without hydrogen peroxide injection, is an equally aggressive but less costly oxidation
process that can be performed cost-effectively in permanent injection wells.

Data obtained from the bench-scale tests, the 2002 Cooper Drum Superfund Site remedial investigation/
feasibility study (RI/FS), and groundwater monitoring performed through April 2005 were used to design
this field pilot study. The design involved the injection of ozone, with and without hydrogen peroxide,
into the shallow aquifer and monitoring the contaminated groundwater for COC concentrations and other
relevant parameters.

Regulatory requirements associated with the field pilot-study design included fulfilling the substantive
components (i.e., groundwater monitoring) of the existing General Waste Discharge Requirement
(WDR), Order No. R4-2005-0030, for the field test in the Los Angeles Basin, as specified by the
California Regional Water Quality Control Board (RWQCB), Los Angeles Region, which were satisfied
by the Cooper Drum Pilot-Scale Field Test Treatability Study Work Plan (Work Plan) (URS, 2005).

1.2 SITE HYDROGEOLOGY AND CONTAMINANT PLUME

This section provides an overview of the site hydrogeology and the contaminant plume. A detailed
description of the site hydrogeology can be found in the 2002 RI/FS report (URS, 2002). The estimated
lateral and vertical extent of VOCs (based on TCE concentrations) in the shallow aquifer at the Site is
presented on Figure 3. Figure 4 presents a close up of the contaminant plume in the area of the field pilot
study. The pilot test was located approximately 120 to 140 feet south-southeast of the HWA, as shown on
Figure 4. That figure also includes TCE baseline concentrations for the six monitor wells used during the
pilot study. Further discussion of these data is provided in the following sections. A generalized geologic
cross section showing the relative locations of the pilot study injection wells and the associated monitor
wells is shown on Figure 5.

1.2.1 Site Hydrogeology

As shown on the cross section in Figure 5, the lithology in the pilot study area consists of interbedded
deposits of sand and silt with lenses of clay. Shallow groundwater occurs at a depth of approximately 45
to 50 feet bgs. Sandy units varying from very fine to medium and coarse are generally present from
approximately 55 to 95 feet bgs, with an underlying finer-grained material. Based on pump test results
from EW-1 and EW-2, the average groundwater velocity in this area is estimated at 0.30 foot per day
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(ft/day). The groundwater flow direction beneath the former HWA in the northeastern portion of the Site
is south to southeast, as indicated on Figure 6. On the eastern side of the Site, along Rayo Avenue, the
groundwater flow direction is southerly.

Shallow groundwater beneath the Site occurs within or is controlled by an area of lower permeability, the
near-surface Bellflower Aquiclude, which incorporates a perched aquifer. The perched aquifer is present
in the HWA at approximately 35 feet bgs and is at least 5 feet thick. The perched aquifer has been
observed to be intermittent (for example, from 1991 to 1996 the perched zone was dry), and the lateral
extent has not been confirmed. The Bellflower Aquiclude extends to a depth of approximately 70 feet bgs,
where it overlies the Gaspur Aquifer (also referred to as the shallow aquifer). This aquifer extends to a
depth of approximately 110 feet bgs, the maximum depth of the site lithology presented on Figure 5.
Groundwater contamination at concentrations exceeding drinking water standards has been found only
down to the shallow Gaspur Aquifer. Finer-grained material (clays and silts) are present within the upper
portion of the Bellflower Aquiclude and the lower portion of the Gaspur Aquifer, and they have
minimized the vertical migration of COCs (including 1,4-dioxane) down into the Exposition Aquifer and
deeper aquifers, which are used for drinking water. Municipal groundwater production wells in the
vicinity of the Site draw water from the Gage Aquifer, the deepest of the Lakewood Formation aquifers,
at approximately 300 feet bgs, as well as from deeper aquifers within the San Pedro Formation. The
Exposition Aquifer is the uppermost unit of the deeper aquifer system, and it underlies the Gaspur
Aquifer. The Exposition Aquifer is one of four water-bearing units within the Upper Pleistocene
Lakewood Formation.

1.2.2 Contaminant Plume in the Source Area

There is evidence that the contaminant plume in the source area has been affected by natural attenuation
and the two pilot tests carried out in the vicinity and downgradient of the HWA.

VOC and 1,4-dioxane concentrations in the site groundwater have been significantly (2 to 3 orders of
magnitude) higher beneath the HWA as compared to the DPA. This is consistent with the data plotted on
Figure 3, which indicate the TCE plume is originating from the HWA. In the HWA, observed
concentrations have been historically up to 800 pg/l of TCE, 1200 pg/L of cis-1,2-DCE , and 710 pg/L of
1,4-dioxane. As shown in the table below, evidence of biodegradation from naturally reductive conditions
has been observed at the onsite wells in the HWA (see MW-2). Enhancement of the reductive conditions
in late 2003 and early 2004 with the HRC pilot test stimulated significant decreases in VOC
concentrations in the HWA that appears to be continuing to the present (see EW-2). For example, overall
TCE and cis-1,2-DCE concentrations have decreased in EW-2 (located in HWA just downgradient of the
HRC test location but upgradient of the ISCO pilot test location). In addition, ethene concentrations have
also increased at this well, indicating the presence of a complete reductive dechlorination sequence. (1,4-
dioxane concentrations in EW-2 also decreased by approximately 30% during this period, from
approximately 700 to 500 pg/L, but this reduction cannot be attributed to reductive biodegradation).

As will be explained in detail in subsequent sections of this report, results from the August 2006 sampling
event (approximately three months after completion of the herein ISCO field pilot study) indicate that
COC concentrations have significantly decreased in wells monitored in the location of the ISCO pilot test
(located approximately 140 feet downgradient of the HRC test).

In conclusion, reductions in VOC concentrations are evident in the plume source area as a result of the
two pilot studies that were carried out in the vicinity. In general, the 100 pug/L. TCE contour shown in
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Figure 3 has significantly contracted in both the upgradient and downgradient areas. (A similar reduction
has also been observed in cis-1,2-DCE concentrations.) By contrast, significant 1,4-dioxane reductions
have mainly occurred in the area of the ISCO pilot study.

HRCP Pilot Study Monitor Well Results

cis-1,2- | 1,1- |[trans-1,2- 1,1- 1,2- 14-
Location Date PCE | TCE DCE DCE DCE VC | DCA | DCA | Ethene | Dioxane
MW-2 Oct-98 <10 640 1,100 46 46 14 220 97 — —
Nov-98 <1.0 780 1,200 32 34 12 190 82 — —
Mar-99 <1.0 800 800 10 19 5 52 20 — —
Oct-00 0.5 290 730 15 47 9 72 30 — —
May-03 <25 230 790 29 46 <25 65 <25 | <0.67 —
Dec-03 <1.0 240 810 13 52 17 75 14 0.064 —
Feb-04 <0.5 220 770 12 48 15 73 19 1.4 —
Apr-04 <0.5 290 990 10 50 10 86 19 <10.0 69
Jul-04 <2.5 220 730 15 46 11 64 <2.5 0.88 —
Nov-04 <0.5 270 790 19 46 23 75 23 0.68 —
Apr-05 <0.5 220 840 11 38E 5.8 61 16 0.6 67
Nov-05 <0.5 370 900 23 46 21 130 32 <1.0 100
Mar-06 <0.5 250 640 14 31 15 85 20 1.1 75
Aug-06 <0.5 69 510 7.9 26 30 64D 22 34 79
EW-2 May-03 <50 86 1,300 46 39 12 260 46 <0.67 —
Dec-03 <1.0 16 1,200 72 55 13 320 36 0.56 —
Feb-04 <5.0 140 1,000 56 44 12 230 39 0.84 —
Apr-04 <0.5 270 1,200 54 63 84 280 48 <8.0 710
Jul-04 <2.0 130 390 27 51 460 250 39 10 —
Nov-04 <0.5 130 210 34 72 1,100 | 240 41 7.8 700
Apr-05 <0.5 81 140 12 66 360 260 24 20 560
Nov-05 <0.5 190 120 25 59 430 250 22 21 510
Mar-06 <0.5 42 20 4.1 42 190 200 16 88 550
Aug-06 <0.5 30 46 5.4 40 110 200 21 34 430
MW-21 Dec-03 2.3 870 370 25 14 5.2 61 17 0.36 —
Feb-04 2.2 680 330 27 16 4.9 51 17 0.49 —
Apr-04 3 980 490 50 20 5 80 20 <8.0 280
Jul-04 2.8 640 340 29 15 5.8 69 17 <0.6 —
Nov-04 2.1 720 430 24 11 64 59 21 0.89 —
Apr-05 0.43 450 300 13 11 20 32 10 1.2 170
Nov-05 <0.5 220 120 28 12 18 35 6 0.5 240
Mar-06 <0.5 390 280 19 17 23 50 12 6.1 360
Aug-06 <0.5 260 260 20 19 30 55 16 12 280
DCA = dichloroethane vC = vinyl chloride
DCE = dichloroethene — = not analyzed
PCE = tetrachloroethene pg/L = micrograms per liter
TCE = trichloroethene
All results in pg/L

HRC® Pilot Study began in December 2003 with the injection of 4,500 pounds of HRC®.
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2.0 PILOT STUDY DESCRIPTION

This section describes the field pilot study, including its objectives and components. The section
describes the ozone and hydrogen peroxide delivery system and the contaminant destruction process, pilot
study layout, system installation, monitor well installation, system operation, and groundwater monitoring
program.

2.1 PILOT STUDY OBJECTIVES

The primary objectives of the pilot-scale field test were generally the same as those for the bench-scale
test:

e To determine whether ozone, with or without hydrogen peroxide, is capable of destroying
1,4-dioxane and the other COCs; and

o To further assess the soil oxidant demand.

The overall goal was to determine whether ozone/hydrogen peroxide injection is a viable full-scale
cleanup strategy for the site groundwater. Unlike the bench-scale test, the field pilot study was performed
in situ, under actual site conditions, and was evaluated using data collected from the site monitor wells.

The pilot-scale field test would be deemed successful if the following were observed:

¢ Concentrations of target COCs were significantly reduced;

¢ Field monitoring indicated no permanent increase in unwanted products, such as hexavalent
chromium and bromate; and

e There was no significant rebound in COC concentrations within a reasonable timeframe, after
allowing for the influx of upgradient COCs.

2.2 PILOT STUDY COMPONENTS
2.2.1 Specifications of Ozone and Hydrogen Peroxide Delivery System

The pilot-scale field test consisted of a barrier configuration with three ozone/hydrogen peroxide injection
wells and an ozone and hydrogen peroxide delivery system. Applied Process Technologies (APT)
provided the ozone/hydrogen peroxide delivery equipment, consisting of a trailer unit chemical oxidation
system, the Pulse-Ox 100T, which can direct moderate flow rates of ozone and hydrogen peroxide into
injection wells fitted with proprietary MaxOx injection points. The system is designed to remediate both
adsorbed and dissolved-phase organic compounds. APT, in Pleasant Hill, California, is a vendor/operator
of the remediation equipment and provides a wide range of delivery systems that can supply up to 15
pounds per day (Ibs/day) of ozone. Photographs of the Pulse-Ox 100T system and the pilot study injection
wells are provided in Appendix B of this report (to be provided in the final report).

The trailer system can be operated to inject individual or variable combinations of air, oxygen, ozone, and
hydrogen peroxide into the saturated zone. It uses a pressure-swing adsorption oxygen-generating system
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for the production and delivery of up to 23 standard cubic feet per hour (scth) of 90% to 95% oxygen, and
it provides sufficient oxygen for the ozone generator to produce up to 36 grams per hour (g/hr) (approxi-
mately 2 Ibs/day) of ozone. A standard chemical feed pump delivers the hydrogen peroxide from a tank
storing 35 gallons of 7% to 35% strength hydrogen peroxide. An air compressor with an 8-port gas
delivery manifold provides up to 3.9 standard cubic feet per minute (scfm) of compressed air at 60 pounds
per square inch (psi). The Pulse-Ox 100T also contains a 24-port gas/chemical delivery manifold with
0.25-inch stainless steel solenoid valves for pulsing oxygen, air, ozone, and/or hydrogen peroxide into a
maximum of eight wells; it is controlled through an integrated programmable logic controller (PLC)
system that controls valve sequencing and activates all audio/visual alarms. A call-out modem is included
for reporting the system operational status.

2.2.2 Pilot Study Layout

The pilot-scale field test implemented an injection barrier comprising three proprietary MaxOx®
ozone/hydrogen peroxide injection wells completed in the vicinity of EW-1 and MW-20. The pilot study
layout is presented on Figures 4 and 5. Naturally occurring reductive conditions are observed in this area
but not to the extent observed in upgradient monitoring wells closer to the HRC® injection area, such as
EW-2 and MW-21. The concentration of COCs in this area has remained high, with initial TCE and

1,4-dioxane concentrations greater than 750 pg/L (Figure 5).

The injection wells contained injection points at depths of 70 and 90 feet bgs and were laterally spaced
from 35 to 50 feet apart. The radius of influence (ROI) of each injection well was conservatively assumed
to be 15 to 20 feet; therefore, to maximize the use of existing monitoring wells, an injection well was
installed 15 feet upgradient from EW-1, and another injection well was installed 10 feet upgradient from
MW-20. The third injection well was placed between MW-20 and EW-1 (Figure 4). Subgrade piping was
installed to connect the individual wells to the Pulse-Ox 100T reagent delivery system, as shown on
Figure 4.

2.2.3 System Installation

During the week of July 5, 2005, the three dual-completion MaxOx wells and three additional monitor
wells were installed by Gregg Drilling and Testing of Signal Hill, California. Hollow-stem auger (HSA)
drilling methods were used to install the wells inside a 10-inch diameter soil boring. Drilling and well
installation were directed by a URS geologist using the methods specified in the Cooper Drum Company
Remedial Design Sampling and Analysis Plan (IRD SAP]; URS, 2003b).

The injection wells were proprietary MaxOx® wells with the following components: two hydrogen
peroxide and two ozone injection screens, each completed with 1-inch outer diameter (OD) stainless steel,
0.02-inch, V-slotted screens, 0.5-inch OD stainless steel tubing, and check valves to prevent backpressure
into the injection lines. The ozone and hydrogen peroxide screens for each depth range were provided in a
pre-fabricated assembly. The MaxOx® injection assembly was installed with the ozone screen at 90 feet
bgs, the bottom of the injection well boring. A Monterey No. 3 sand filter pack was placed surrounding
the screens to a depth of 1.5 feet above the top of the screen. A 1.5-foot bentonite seal was then placed
above the sand pack surrounding the 1-foot-long ozone screen to prevent short-circuiting. The 3-foot-long
hydrogen peroxide screen was positioned above the bentonite seal. Sand pack was then placed
surrounding the screen and to a depth of 2 feet above the top of the screen. The borehole was then sealed
with bentonite to a depth of 72 feet bgs, where the upper MaxOx® unit was placed in the borehole and

K:\Wprocess\00147\Cooper Drum\Perozone Pilot Test\DRAFT\Report Rev 2.doc



Field Pilot Study of In Situ Chemical Oxidation Using Ozone and Hydrogen Peroxide Section 2.0
Cooper Drum Company Superfund Site December 2006
RAC IX Contract No. 68-W-98-225 Page 2-3
Cooper Drum RD WA No. 247-RDRD-091N

installed as described for the deeper unit. Following the installation of the prefabricated assembly and
tubing, each borehole was filled with bentonite and then completed with a protective, lockable access
vault. Construction diagrams and boring logs for the MaxOx® injection wells are included in Appendix C.

Following the injection well installations, trenching was performed, and the conveyance piping/tubing
was installed from the well vaults to the PulseOx trailer. Teflon tubing (3/8-inch inner diameter [ID]) was
used for the ozone, and polypropylene (1/4-inch ID) was used for the hydrogen peroxide. All tubing was
contained in 1.5-inch diameter Schedule 40 polyvinyl chloride (PVC) pipe.

2.2.4 Monitor Well Installation

Three new monitor wells (MW-20B, MW-33A, and MW-33B) were installed downgradient from the
MaxOx® wells at the locations/depths where previously installed monitor wells were not present. The
monitor well spacing from the injection locations was varied (10, 15, 20, and 30 feet) (Figure 4) to
evaluate the ROI of the injection wells. During drilling of the monitor wells, soil samples were collected
for lithologic logging purposes and logged according to the Unified Soil Classification System (USCS).
Soil boring logs are presented in Appendix C. Groundwater monitor wells were constructed in boreholes
using 2-inch ID, Schedule 40, flush-threaded PVC well casing. Ten feet of 0.020-inch machine-slotted
well screen was set at the bottom of each boring. A Monterey No. 3 sand filter pack was installed from
the bottom of the boring to 4 feet above the well screen. A 3-foot bentonite seal was placed above the
sand pack, and bentonite-cement grout was used to seal the remaining annular space to the surface. The
surface completions are traffic-rated, flush-mounted well boxes. Locking well caps were placed on the top
of the casings. Well completion details are presented on the boring logs (Appendix C).

2.2.5 System Operation

The oxidation system was brought on line on July 19, 2005. System operation was conducted under the
following conditions.

e For the first 148 days (5 months) of operation, ozone and air alone were injected sequentially
in the 6 injection points during an hour-long cycle. Ozone was injected at a rate of 0.55
Ibs/day for the first 45 days, at which time the ozone injection rate was increased to
approximately 1.9 lbs/day over the next 3 weeks. The injection sequence consisted of 10
minutes of ozone/air followed by 5 minutes of air alone into each injection point. The initial
volumetric flow rate of pulsed air was 1.1 scfm, which was increased to 2.2 scfm after
approximately 100 days of operation.

e Hydrogen peroxide injection was initiated after 148 days (5 months), at a two-to-one mole
ratio of peroxide to ozone (2.5 gallons per day [gpd] of 16% hydrogen peroxide solution).
Hydrogen peroxide was injected for an hour, followed by 5 hours of lag time. After 195 days
of operation, the lag time was reduced to 2 hours, in effect doubling the hydrogen peroxide
injection rate (i.e., 5 gpd of 16% hydrogen peroxide solution). Also at this time, two of the
deeper injection points (the deeper injection screens of Mox-1, Mox-2), which were found to
be plugged, were cleared up. (Note that plugging of Mox-2 occurred as a result of infiltration
of fines during installation and was cleared with high pressure water jetting. Mox-1 became
plugged after being temporarily shut down. There appeared to be a greenish bio-film on the
tubing lowered into the well during an acid treatment; however, acid treatment rehabilitated
the well screen, suggesting the screen may have been calcified.)
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e After 244 days (8 months), the injection of ozone and hydrogen peroxide was limited to wells
Mox-1 and Mpx-2 (at shallow and deep intervals) to evaluate the effect of focused
ozone/peroxide injection on COC concentrations in monitor wells EW-1 and MW-33. At this
time, the ozone injection sequence consisted of a 30-minute cycle, with 5 minutes of ozone in
the shallow injection screens and 10 minutes in the deeper injection screens. The hydrogen
peroxide injection remained at one hour on, followed with 2 hours of lag time. The focused
injection was initiated because continuous data logging with a downhole ORP/DO probe
indicated that elevated ORP levels could be sustained over longer time periods when oxidant
injection was restricted to a smaller volume, thus increasing the oxidant concentrations.
(Downhole data logging was initiated when negative ORP values were observed in the
shallow monitor wells [EW-1 and MW-33A] during the November 2005 and January 2006
groundwater sampling events. See Section 3.3 for additional detail.)

e After 281 days (approximately 9 months), an additional ozone generator was installed, and
the rate of ozone injection into Mox-1 and Mpx-2 was doubled to approximately 4 1bs/day. At
this time, the hydrogen peroxide injection rate was reduced (1 hour on, followed by 4 hours
of lag time) to obtain a stoichiometric (0.7-to-1 mole:mole) ratio of peroxide to ozone.

e After 292 days (approximately 10 months), ozone injection was increased from 5 minutes to
10 minutes in Mox-1A (shallow interval), thus extending the ozone injection cycle from 30 to
35 minutes.

From system startup on July 19, 2005, until termination of the pilot study on June 5, 2006, the PulseOx-
100T operated over a period of 321 days, for a total of 7,182 hours, which equates to an uptime of 93
percent. A detailed summary of all system operational events that occurred during the pilot study is
presented as Table 2. A summary of pilot study costs are presented in Table 3.

2.2.6 Groundwater Monitoring Program

Performance of the pilot-scale field test was evaluated using groundwater monitoring that was conducted
at 3- to 6-week intervals. Five wells (MW-20 and EW-1 and new wells MW-20B, MW-33A, MW-33B)
were monitored to validate the ozone/hydrogen peroxide advanced oxidation process. Well MW-20 is
screened from 55 to 70 feet bgs, and the EW-1 screen interval is 48.5 to 88.5 feet bgs. Because of the long
screen interval in EW-1 (40 feet), groundwater samples were collected at two depths in this well (63 and
85 feet, as shown on Figure 3). New well MW-20B is screened from 80 to 90 feet bgs; wells MW-33A
and MW-33B are screened from 55 to 65 feet bgs and 80 to 90 feet bgs, respectively. Well MW-20,
MW-33A, and EW-1 were consistently sampled at depths of 63, 60, and 63 feet bgs, respectively. Wells
MW-20B, MW-33B, and EW-1 were consistently sampled at 85 feet bgs. For the purpose of evaluation,
MW-20, MW-33A, and EW-1-63" are referred to as shallow wells and MW-20B, MW-33B and EW-1-
85’ are referred to as deep wells.

On July 12, 2005, an initial or "baseline” round of sampling was performed to identify groundwater
conditions before the startup of the ozone/hydrogen peroxide injection system. After system startup,
groundwater samples were collected every 3 weeks for 9 weeks, followed by every 4 to 6 weeks for 36
weeks based on evaluation of the concentration trends. A total of 13 groundwater sampling events were
performed.
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The monitoring protocol employed standard low-flow groundwater sampling techniques with a flow
through cell (as specified in the RD SAP) (URS, 2003b). The RD SAP has been updated with an
addendum to include the treatability testing, the ongoing monitoring for natural attenuation parameters,
and the ongoing sampling of new wells. The addendum is included in the Cooper Drum Pilot-Scale Field
Test Treatability Study Work Plan (URS, 2005).

The monitor wells were sampled by URS scientists, with the assistance of a field technician from Blaine
Tech Services. Field parameters measured during well purging and sampling were recorded on the field
data sheets presented in Appendix C. Groundwater samples were shipped by Federal Express to the EPA
Region 9 Laboratory in Richmond, California, within 24 hours of collection. Samples analyzed for metals
were sent by Federal Express to independent laboratories. On three occasions (July 12 and 28, 2005, and
March 1, 2006), the VOC samples also were shipped to an independent laboratory. Given the 24-hour
hold time requirements, samples analyzed for Cr(VI) were delivered by courier to EMAX laboratory on
the day they were collected. All samples were transported in a cooler with ice under chain-of-custody
protocol. The electronic data tables provided by the laboratory and the data validation reports are
available at the Records Center at EPA Region 9 in San Francisco.

Beginning on February 21, 2006, URS installed data loggers with downhole probes (YSI 600 XLM
system) in wells EW-1, MW-20, and MW-33A to measure the real-time response of DO and ORP to
adjustments made in the timing of system operation cycles. Downhole data logging was initiated as a
result of negative ORP readings during the November 2005 and January 2006 sampling events, which
happened to coincide with the leveling off of COC concentrations. Earlier, DO and ORP were routinely
monitored in the flow-through cells during the sampling events. On two occasions (August 5 and
December 14, 2005), the DO and ORP readings were verified with a downhole probe in response to low
ORP readings. The data logging data, which were downloaded from the downhole probes, are presented
in Appendix E. In addition, vertical profiling at 5-foot intervals in the monitor wells was performed; these
results also are included in Appendix E. The roster of measured field parameters was modified to include
the occasional use of field test kits for hydrogen peroxide and ozone testing.

Water-level measurements were collected during each sampling event from the five monitor wells and
selected wells in the area. The water-level data sheets are included in Appendix E.
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3.0 RESULTS

An interpretation of groundwater elevations and analytical data from the 13 monitoring events is provided
in the following sections.

31 GROUNDWATER FLOW DIRECTIONS AND GRADIENTS

A recent groundwater elevation contour map of the site, based on depth-to-water measurements made on
June 6, 2006, is presented as Figure 6. The data indicate that the groundwater gradient in the area of the
pilot study was to the south at 0.0017 feet per foot. This is consistent with previous flow directions
inferred for this portion of the site and confirms that the monitor wells sampled during the pilot study are
generally downgradient from the nearest injection point.

The water levels measured from the shallow wells MW-20 and MW-33A increased up to approximately
one foot when compared to the deeper well pair (MW-20B and MW-33B) and more distant wells in the
vicinity of the test. This response probably was related to the injection cycle. Considerable air pressure
was evident in these wells (and in EW-1) when the well caps were removed for sampling. However, water
levels in EW-1 did not appear to be elevated from the injection. The deeper monitor wells and those more
distant from the injection wells did not appear to be influenced by the injection.

The pressure buildup observed in the shallow monitor wells is directly related to the finer material (clays
and silts) that have been identified as beneath the site from approximately 40 to 50 feet bgs (Figure 5).
This material also supports the perched aquifer zone previously identified. The injected air and ozone
does not readily flow up through this material, therefore, a temporary pressure buildup is created when the
system operates. Consequently, the migration of ozone through the vadose zone and to the surface is very
unlikely, and larger injection ROIs would be expected in the shallow injection interval.

3.2 TREND ANALYSIS OF COC CONCENTRATIONS
3.2.1 Shallow Monitor Wells

The concentrations over time of select COCs reported in groundwater samples from shallow monitor
wells EW-1 (at 63 feet bgs), MW-33A, and MW-20 are depicted in Figures 7, 8, and 9, respectively.
These figures also indicate changes made to the system operating parameters described in Section 2.6.
COC concentration data are presented in Table 4. Other general groundwater chemistry data and metal
results are presented in Table 5. The following observations are made.

¢ The COC concentrations display unique trends in each of the monitoring wells.

e Figure 7, EW-1 (at 63 feet bgs): Decreasing COC concentration trends were observed almost
immediately after the start of system operation. Maximizing the ozone injection rate had a
relatively small effect on these trends. Doubling the air flow rate followed by the start of
hydrogen peroxide injection did not improve concentration trends; rather, the start of
hydrogen peroxide injection appeared to coincide with a period of increasing COC concentra-
tions. However, the start of focused injection into Mox-1 and Mpx-2 and doubling of the
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ozone injection rate resulted in significant reduction (>75%) in TCE and 1,4-dioxane
concentrations.

e Figure 8, MW-33A: With the exception of 1,4-dioxane, COC concentrations first increased
and then leveled off and decreased, once the ozone injection rate was increased. Increasing
the volumetric air flow rate appeared to coincide with a period of increasing trends in COC
concentrations. Injection of hydrogen peroxide did not significantly affect these trends;
however, there was a decrease in COC concentrations once the peroxide injection rate was
doubled. There was an additional decrease in concentrations following focused injection into
Mox-1 and Mopx-2 and after the ozone injection rate was doubled, but the decrease was
moderate (<30%). Aside from the moderate increase of TCE midway through the test, COC
concentrations steadily decreased throughout the test.

e Figure 9, MW-20: Decreasing COC concentration trends were observed immediately after the
start of system operation, but they seemed to level off shortly thereafter. Maximizing the
ozone injection rate and increasing the air flow rate had a relatively small decreasing effect
on the concentration trends. Injection of hydrogen peroxide did not improve concentration
trends; rather, the start of hydrogen peroxide injection coincided with a period of increasing
COC concentrations. COC concentrations decreased when hydrogen peroxide was doubled
but rebounded after ozone and hydrogen peroxide injections ceased in Mpx-3, which is the
closest injection well to MW-20.

3.2.2 Deep Monitoring Wells

The COC concentration trends in wells EW-1 (85 feet), MW-33B, and MW-20B are depicted in Figures
10 through 12, respectively.

The data plotted in Figures 10 through 12 show that, in all wells, the initial increase in the ozone injection
rate resulted in decreasing concentration trends while doubling the air flow rate and start of hydrogen
peroxide injection generally did not (there is an exception in the case of EW-1, where concentrations
appeared to decrease following the increase in air flow rates). However, doubling the hydrogen peroxide
injection rate coincided with additional reductions in concentrations, especially in MW-33B and
MW-20B. The start of focused injection into Mox-1 and Mgx-2, followed by doubling of the ozone
injection rate, resulted in significant concentration reductions in EW-1 and, to a lesser degree, in
MW-33B. As with MW-20, concentrations rebounded in MW-20B after oxidant injection into Mox-3
ceased.

3.2.3 TCE and 1,4-Dioxane Concentrations

For a better perspective, the reported concentrations of TCE and 1,4-dioxane for the six monitoring
locations at the beginning and end of the pilot-scale test are listed in Table 6 and shown on the geologic
cross section of the sparge barrier on Figure 5.

On average, TCE concentrations decreased by 83%, and 1,4-dioxane concentrations decreased by 74% in
the shallow monitor wells. The largest reductions were observed in EW-1 (63 feet), where COC reduc-
tions exceeding 90% were obtained. Note that the data provided in Table 6 for MW-20 and MW-20B are
from April 2006 when oxidant injection ceased in the vicinity of this well.
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Although not included in Table 6, the 1,1-DCA concentrations decreased by an average of 73% in the
three shallow wells. This is very notable, considering the reluctant (ITRC, 2005) nature of chlorinated
ethanes.

There were overall decreasing concentration trends in the deeper wells as well, with TCE concentrations
decreasing an average of 48% in all of the wells. The largest decrease in TCE concentrations was
observed in MW-20B, which is unexpected because injection into the nearest injection well ceased after
approximately 260 days and this well did not benefit from the increase in ozone injection that occurred
after this period. The 1,4-dioxane concentration reduction in EW-1 at 85 feet bgs, since the start of the
pilot test, was 82 percent. However, initial 1,4-dioxane concentrations in MW-33B and MW-20B were
too low to allow for any meaningful interpretation of concentration trends.

The concentration reductions in the deeper monitor wells, overall, were less than in the shallow monitor
wells. The reason may be related to the cone-like diffusion pattern of injected ozone and air from the
injection well screens, which results in an increasing ROI with vertical distance above the injection point.
In addition, the presence of less permeable aquifer material in the 40- to 50-foot bgs interval probably
increased the ROI for the shallow injection wells.

The reported reductions in TCE and 1,4-dioxane concentrations indicate that the application of ozone and
hydrogen peroxide was effective at oxidizing the site COCs. Because of the complexity of the ground-
water chemistry and the possible contribution from the upgradient source area, it was necessary to use an
experimental approach to determine the optimal injection rates for ozone and hydrogen peroxide. It
appears that the ozone injection rate is the critical factor in achieving maximum concentration reductions.
However, it also is likely that the addition of hydrogen peroxide at stoichiometric ratios to ozone is an
important factor. This presumption is corroborated by ex situ testing of water from MW-33A, which
indicated that the oxidation reaction kinetics were enhanced by the addition of hydrogen peroxide. Figure
13 is a plot of the test results and shows the correlation between 1,4-dioxane concentrations and ozone.
These results indicated that the 1,4-dioxane destruction rate (represented by the slope of the curve when
1,4-dioxane was plotted versus ozone) increased three-fold when hydrogen peroxide was used in addition
to ozone. However, the results also showed that better destruction rates were obtained when water from
another site was used, indicating that the Site groundwater probably had a larger soil oxidant demand
(SOD). In addition, bench testing results previously indicated that addition of hydrogen peroxide
suppressed both hexavalent chromium and bromate formation. At least one literature source (Suh and
Mohseni, 2004) cites the optimal hydrogen peroxide to ozone mole ratio as being greater than zero but
less than 0.40 to 0.45 mole:mole. Therefore, hydrogen peroxide and ozone should be injected at less than
stoichiometric mole ratios, when used in a full-scale application.

No harmful by-products were created as a result of the pilot study. As indicated on Table 5, hexavalent
chromium was not reported in any of the samples. Although not shown in Table 5, groundwater samples
collected on June 5, 2006, also were analyzed for bromate. Bromate was not detected in these samples at
levels exceeding the detection limit of 250 pg/L.

3.3 DO AND ORP MEASUREMENTS

DO and ORP measurements are routinely considered the most important field parameters with respect to
gauging the effectiveness and the ROI of the oxidant injection process. If oxidant injection is performed
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successfully, DO and ORP levels are expected to rise. However, it should be noted that the range of these
measurements may be undermined by ongoing chemical reactions in the surroundings, and by device
selection and device calibration. For example, DO and ORP measurements using downhole and flow-
through cell devices often differ significantly, probably because one is measured in situ and the other
ex situ. Therefore, whereas the DO and ORP trends can be very helpful, individual readings may be less
reliable or even contradictory.

3.3.1 Flow-Through Cell Measurements

The DO trends since the start of oxidation in the shallow and deep wells are shown on Figures 14 and 15,
respectively. These data were collected during the groundwater sampling events using the flow-through
cell. DO levels responded well to increases in oxidant amounts, as is evident from the positive slopes in
the DO curves following increases in ozone and hydrogen peroxide injection rates. Surprisingly, DO
levels did not respond positively to the doubling of the air injection rate. This may have been caused by
the perturbation of fine sediments following the increase in injected air flow rates.

ORP trends in shallow and deep wells are depicted on Figures 16 and 17, respectively. These data also
were collected using the flow-through cell. Similarly to DO trends, the ORP trends responded positively
to increases in oxidant injection rates but negatively to increased air flow rate.

DO and ORP measurements (used to construct Figures 14 to 17), as well as other field parameter
readings, are listed in Table 3. Note that the DO and ORP values shown on these figures represent a
single measurement taken over an extended (4 to 6 week) period. However, these data are useful because
they show a general trend with the COC destruction in the shallow monitor wells. For example, during the
first three months of the pilot study, COC concentrations were decreasing and ORP values were also
positive (see Figure 16). After this time, negative ORP values were observed during the sampling events
and COC concentrations also leveled off. In late February 2006, a downhole probe was used to allow for
continuous data logging of ORP (discussed in following section). The information obtained during this
period led to the decision to focus the injection and ultimately to increase the ozone injection rate at
individual injection wells.

3.3.2 Downhole Probe Measurements

Following these negative ORP readings, 24-hour downhole data logging was performed at MW-20 on
February 21, 2006, with only Mox-3 operating. These results indicated elevated ORP and DO levels could
be sustained when the injection was focused at a single location. Additional data logging performed from
March 20 through March 30, 2006, with only Mox-1 and Mox-2 operating, further supported the presence
of sustained elevated levels of ORP and DO. Therefore, a decision was made to focus oxidant injection
into Mox-1 and Mox-2 only and to continue to assess the real-time effect of varying operating parameters
on DO and ORP levels with the data logging.

Results from data loggers installed and operated in EW-1 (63 feet) and MW-33A from April 17 through
June 1, 2006 (272 to 317 days after the start of operations) are presented on Figures 18 and 19; these plots
show the continuous ORP readings in EW-1 and MW-33A during this time.

In EW-1 (Figure 18), ORP levels remained negative during the first few days of data logging. On

April 25, the system was temporarily shut down, and a second ozone generator was installed and
operated, providing an ozone injection rate of approximately 4 Ibs/day. Also at this time, the hydrogen
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peroxide-to-ozone mole ratio was reduced to stoichiometric levels (0.7 to 1), and the air flow rate was
reduced back to 1.1 scfm. Following these operational changes, there was a gradual build up in ORP
levels to a sustainable ORP level greater than 300 millivolts (mV). These elevated ORP levels were
regained shortly after the restart of system operations, following a temporary system shutdown on
May 15.

The ORP readings in MW-33A (Figure 19) reflect a steadier elevated profile, but with similar end results.
The surrounding lithology in MW-33A is more permeable, resulting in a more immediate response to
oxidant injection, compared to EW-1.

The continuous data logging in EW-1 and MW-33A and the achievement of the sustainable and elevated
ORP levels in these wells implied that the system operating parameters were at an optimal setting.
Therefore, no further changes to the system operations were applied after this time.

These resulting conditions were a clear indication that oxidation was effective in the vicinity of the
monitor wells. As noted in Section 3.2, COC concentrations in EW-1 were significantly reduced during
this period (see Figure 7), indicating COC destruction was related to chemical oxidation and not a
physical process such as air stripping. At 20°C, the dimensionless Henry’s constants for TCE, 1,1-DCA,
1,2-DCA and 1,4-Dioxane are: 0.42, 0.23, 0.04, and 0.0002, respectively. TCE is the most volatile and
has the highest Henry’s constant and 1,4-dioxane (at 2,100 times lower than TCE) has the lowest Henry’s
constant and is only semi-volatile. The larger the Henry’s constant, the more effectively the material is
removed using air stripping. The results from EW-1 at 63 feet bgs over the length of the test indicate the
TCE, 1,1-DCA, 1,2-DCA, and 1,4-dioxane destruction percentages are very similar (at 90%, 92%, 89%,
and 94%, respectively). Considering the differences in volatility, these destruction percentages do not
support an air stripping model.

Furthermore, guidelines on effective air sparging for in situ air stripping recommend air volumetric flow
rates in the range 3 to 25 cfm (preferably in the higher range of 20 to 25 cfm). By contrast, the injection
air flow rate maintained during the most effective portions of the pilot test was approximately 1 cfm.
These low air flow rates would have had little or no effect on the less volatile constituents, such as
1,4-dioxane and 1,2-DCA. Additionally, the Site lithology is such that, in the absence of soil vapor
extraction (SVE), a good fraction of hypothetical stripped gases would be expected to re-enter the
dissolved phase, resulting in higher rebound in COC concentrations than what was observed three months
after the pilot test was stopped.

The above is also supported by the bench-scale test (See appendix A), which indicated that the specific
site soil and groundwater geochemistry likely led to effective chemical oxidation of all site COCs, even
with ozone alone. The bench test indicated that none of the COC destruction occurred as a result of air
stripping, as evidenced by the absence of COCs in the headspace of the test bottles. It is likely that the
particular conditions of the site subsurface geochemistry may have led to formation of high concentra-
tions of the hydroxyl radical, a non-selective oxidant capable of destroying “reluctant” contaminants, such
as isomers of DCA. The characterization of DCA as “reluctant” (as opposed to “recalcitrant”) comes from
the 2005 ITRC guidance document “Technical and Regulatory Guidance for In Situ Chemical Oxidation
of Contaminated Soil and Groundwater”. This characterization implies that oxidation of DCA is to be
expected when ozone and hydrogen peroxide are used as oxidants, although typically not as effectively as
more readily oxidized contaminants, such as TCE and DCE. As discussed above, the results of the pilot
test indicated that TCE, DCA, and 1,4-dioxane had similar destruction levels, even though the Henry’s
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constant of TCE at 20°C is approximately 2 times greater than that of 1,1-DCA, 11 times greater than that
for 1,2-DCA, and 2,000 times greater than that for 1,4-dioxane.

The DO levels also were monitored continuously with the downhole probes. During the later stages of the
extended data logging initiated on April 17, 2006, the DO probes were found to have been compromised
by a marginal (low) voltage supply and by fine sediment buildup on the probe membrane. Therefore, the
later DO readings are not considered accurate, and DO readings are not shown on the figures.

3.3.3 Vertical Profiling

DO and ORP measurements versus depth also were performed in the monitor wells using the downhole
probe. These results are included in Appendix D. Measurements were collected at 5-foot intervals in the
wells. Given the short screen intervals in MW-20B (10 feet) and MW-33B (10 feet), the measurements
did not reflect a significant change in DO or ORP as a function of depth in these monitor wells. However,
the shallow wells (MW-20 and MW-33A) did show increased levels of ORP and DO in the 50- to 55-foot
depth interval versus the 60- to 65-foot depth interval. This was expected based on the pressure buildup in
MW-20 and MW-33A, which was caused by the presence of the semi-confining layer just above 50 feet
bgs.

The most remarkable information was from EW-1, which has a 40-foot screen interval. On three out of
the five profiling events during the focused injection, there was a significant change (increase) in ORP
(up to 230 mV) and DO (up to 5.2 milligrams per liter [mg/L]) at the 80-foot depth interval (as compared
to the deeper interval), suggesting the vertical offset of the influence of the injection system was 10 feet
or less at this location.

The results of vertical profiling indicated that, for optimal results, the injection interval should be a
maximum of 10 feet below the remediation target area. This is likely because of the cone-like diffusion
pattern of the injected ozone and air.

34 OTHER FIELD MEASUREMENTS

As noted, groundwater samples also were measured occasionally for hydrogen peroxide and ozone using
HACH field test kits during the later stages of the pilot study. Ozone was measured at 0.3 mg/L in
MW-20 on February 22, 2006. Hydrogen peroxide was detected at wells MW-33A and EW-1 (63 feet) in
samples collected between April 17 and April 30, 2006. The hydrogen peroxide reading in MW-33A
started out at 20 mg/L but decreased over time to low single digits as a result of system shutdowns and a
reduction in the peroxide injection rates. As mentioned, the response to oxidant injection at MW-33A was
more pronounced and immediate, probably because this well is screened in a fairly permeable soil
interval. Conversely, the peroxide measurements in EW-1 (63 feet) were consistently in the low single
digits. Ozone testing results at both of these locations were always negative. The reason may be related to
the short half-life of ozone and the relatively larger separation distance between these monitor wells and
the injection wells, compared to the distance between MW-20 and Mox-3.

Measured temperature and pH did not vary significantly during the pilot-scale system operations.
However, these parameters should be monitored because the injection of hydrogen peroxide at higher
rates may lead to increases in temperature, followed by off-gassing (this is not likely if hydrogen peroxide
to ozone mole ratios are maintained at less-than-stoichiometric levels). Hydrogen peroxide injection also
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may result in the formation of metal hydroxides, which could increase pH; conversely, the oxidation
process, in general, can produce some acid that can temporarily decrease the pH.

The electrical conductivity measurements, the value of which depends on the amount of total dissolved
salts (or ions), indicated an overall decreasing trend since the start of system operations. It should be
noted that the amount of oxygen that can be dissolved in water increases with decreasing salt
concentration. Total organic content (TOC) also had an overall decreasing trend.

Ferrous iron concentrations decreased to zero in the shallow monitor wells almost immediately after the
start of system operations, indicating a rapid oxidation process. However, the decrease in ferrous iron
concentrations in the deeper wells was more gradual and incremental.

The reader is referred to Table 5 for the complete listing of general water chemistry parameters and
metals results since the start of system operation.

3.5 ANALYTICAL DATA QUALITY ASSESSMENT

The data validation of the groundwater analytical data collected during the 13 groundwater sampling
events between July 12, 2005, and June 5, 2006, has been approximately 30% completed. The completed
data validation reports (and subsequent reports) can be found in the Records Center at EPA Region 9 in
San Francisco, California. The data from the completed reports were determined to be acceptable for
decision-making purposes with some estimated data due to sampling and/or laboratory data quality issues.

The overall field sampling procedures and analytical laboratory performance met the acceptable data
quality guidelines, with the data completeness result exceeding 99 percent.
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4.0 CONCLUSIONS AND RECOMMENDATIONS

4.1 CONCLUSIONS

Based on pilot study monitor well results, the following conclusions are made for the Site.

Ozone injection alone can reduce significantly the concentrations of the site COCs, including
TCE, cis-1,2-DCE, 1,1-DCA, and 1,4-dioxane. At the end of the pilot study, concentrations
of seven out of the twelve Site COCs at EW-1-63' were reduced to below MCLs (PCE was
below MCLs prior to the test and remained as such.). Those still present at concentrations
greater than MCLs at this well included TCE (65 pg/L), cis-DCE (44 ug/L), 1,1-DCA (6.2
pg/L), and 1,4-dioxane (47 pug/L).

Increased injection of oxidants increases the amount of contaminant (or COC) destruction.

The effect of hydrogen peroxide on COC destruction is not clear. However, ex situ testing of
the site groundwater does indicate that the injection of stoichiometric mole ratios (0.7 to 1
mole:mole) or less of hydrogen peroxide to ozone probably is required to achieve optimal
results and to increase oxidation kinetics. This conclusion is supported by the results of
laboratory tests conducted to evaluate the destruction efficiency of 1,4-dioxane; one literature
source cites the optimal hydrogen peroxide to ozone mole ratio as being greater than zero but
less than 0.4 to 0.45 mole:mole (Suh and Mohseni, 2004).

As corroborated by the bench-test results, the presence of high levels of secondary
constituents in the groundwater (e.g., iron, bicarbonates, organic matter) may have enhanced
the effectiveness of oxidation by ozone. The presence of these compounds also can lead to
scaling, biofouling, and general plugging of equipment installed below the water table.
However, during the pilot study, only one well became plugged, and it was easily
rehabilitated with a dilute acid.

Ozone injection rates were crucial to the success of the pilot study. While the soil oxidant
demand estimated in the bench test (3,000 milligrams per kilogram [mg/kg]) appears to have
been too high, the pilot study results indicated that ozone injection rates of 2 Ibs/day per
injection well (or 1 1b/day per injection interval) were required to achieve optimal results.

Overall, a greater ROI was achieved in the upper injection interval in the shallow aquifer. The
ROI of the injection wells appears to be approximately 30 feet, the largest distance between
an injection well and a monitor well in the pilot study. Vertical profiling of DO and ORP
indicated that, for optimal results, the oxidant injection interval probably should be placed a
maximum of 10 feet below the targeted treatment area. In addition, the presence of less
permeable aquifer material in the 40- to 50-foot bgs interval probably increased the ROI for
the shallow injection wells. Therefore, the larger ROI in the upper portion of the shallow
aquifer (approximately 50 to 80 feet bgs) may have been related to the injection screen
placement and should be considered in a full-scale application of the technology.

Continued migration of contaminant mass from the Site source area and the naturally
reducing aquifer conditions probably impacted the outcome of the pilot study. A more
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aggressive network of injection wells and higher oxidant injection rates associated with a full-
scale system would be expected to produce a steady reduction in contaminant mass.

¢ Data logging and real time measurement of field parameters, specifically DO and ORP, was
crucial to the optimization of the operating parameters.

e The rate of air injection was found not to be a very important factor, though higher injection
rates (>1 cfm) should be avoided to minimize agitating fine sediments in the aquifer.

¢ An evaluation of the COC destruction trends in conjunction with ORP data (see Section 3.3)
indicates that COC destruction was caused by chemical oxidation and not a physical process,
such as air stripping

¢ The introduction of air and oxidants resulted in highly oxygenated and aerobic conditions that
probably promoted the growth of aerobic bacteria. While these bacteria may contribute to the
direct and/or cometabolic degradation of some COCs, they may cause some biofouling and
possible plugging of submerged equipment.

e There was zero to modest rebound of COC concentrations in the pilot study monitor wells in
August 20006, three months after cessation of the pilot study (see Table 7). Some rebound was
expected because contaminated plumes originating 30 feet or farther upgradient were
expected to reach the pilot study area during this time. Modest rebound was observed in
EW-1-63’, where the largest reductions in concentrations had been obtained during the pilot
study. TCE concentrations also rebounded slightly in MW-20. Conversely, TCE concentra-
tions in MW-33A and 1,4-dioxane concentrations in MW-33A and MW-20 continued to
decline during the three months.

4.2 RECOMMENDATIONS

In summary, once the system operating parameters were optimized, the ozone/peroxide injection pilot-
scale system was successful in achieving the test objectives of evaluating system performance and
reducing COC concentrations. Based on these observations the following recommendation are made.

e The use of this technology is recommended for full-scale application. It is recommended that
the lessons learned from the pilot study (i.e., optimal operating parameters and injection well
construction/placement) be considered in the full-scale application of this technology.

e The full-scale system design should include the injection of ozone and hydrogen peroxide.
However, operation of the full-scale system could begin with the injection of ozone only and
transition to the combined injection of hydrogen peroxide and ozone at less than
stoichiometric mole ratios of peroxide to ozone.

e  With robust remedial design of a full-scale system, it is possible to attain MCLs for all site
COCs. It is noted, however, that as concentrations approach MCLs, the oxidation reaction
kinetics are expected to be first order with respect to the oxidant concentrations and slower
than those observed in the pilot study. Therefore, the ISCO system should be designed to
address COC concentrations greater than 50 pg/L. The portions of the plume less than the
design concentration but greater than MCLs will be addressed with a downgradient remedy,
likely to include groundwater extraction per the ROD.
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e The injection wells should be placed so that their ROIs overlap for adequate coverage;
therefore, the recommended spacing between injection wells is 50 feet (corresponding to a
minimum ROI of 25 feet). The oxidant injection interval probably should be placed a
maximum of 10 feet below the targeted treatment area. Optimal screen placement also will
depend on location-specific lithology.

e The full-scale system should be designed for ozone injection rates of 2 lbs/day per injection
well (or 1 Ib/day per injection interval).

e [t is recommended that remediation of the contaminated vadose zone in the source area occur
prior to or concurrently with the full-scale groundwater remediation to minimize further
impact to groundwater.
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TABLE 1

Groundwater Contaminants of Concern and Cleanup Levels

Cooper Drum Company Superfund Site, South Gate, CA

Cleanup Level

Medium Contaminant of Concern (ug/L) Basis for Cleanup Level
Groundwater (VOCs) 1,1-Dichloroethane (1,1-DCA) 5 MCL?
1,1-Dichloroethene (1,1-DCE) 6 MCL
1,2-Dichloroethane (1,2-DCA) 0.5 MCL
1,2-Dichloropropane (1,2-DCP) 5 MCL
1,2,3-Trichloropropane (1,2,3-TCP) 1 PQL®
Benzene 1.0 MCL
cis-1,2-Dichloroethene (cis-1,2-DCE) 6 MCL
trans-1,2-Dichloroethene (trans-1,2-DCE) 10 MCL
Tetrachloroethene (PCE) 5 MCL
Trichloroethene (TCE) 5 MCL
Vinyl chloride 0.5 MCL
Groundwater (non VOCs) 1,4-Dioxane 6.1 PRG®

* MCLs from Title 22 California Code of Regulation Section 64431 and 64444, unless otherwise specified.
® No MCL established for 1,2,3-trichloropropane. The PQL was identified as a remedial goal.
¢ No MCL established for 1,4-dioxane. The concentration is for the ingestion of drinking water only and does not account for

potential dermal and inhalation exposure. EPA has established a screening criteria for PRGs.

EPA
MCL
PQL
PRG
vocC

pg/L

United States Environmental Protection Agency
California primary maximum contaminant level
practical quantification limit

EPA preliminary remediation goal for drinking water

volatile organic compound
= micrograms per liter




TABLE 2

System Operation Events for Ozone/Hydrogen Peroxide Pilot Study
Cooper Drum Company Superfund Site, South Gate, CA

Date

Event

19-Jul-05

ISCO pilot study began. Based on bench-scale test, only ozone was injected. Injection rate was
0.5 pound per day. Ozone screen at 2B was plugged; therefore, ozone was injected into H,0,
screen. Ozone injection cycle was hourly (10 minutes at each well).

7-Sep-05

Ozone injection concentration increased from 0.5 to 1.5 pounds per day (50 days after startup).

29-Sep-05

Ozone injection concentration increased from 1.5 to 1.85 pounds per day (77 days after startup).

26-Oct-05

Air injection volume increased from 1.1 to 2.2 cfm (99 days after startup).

28-Nov-05

System went down on November 28 at 1730. Sampled on November 29. System restarted on
November 30 (134 days); however, well 1B (ozone) was plugged. Switched ozone injection to
H,O, screen at 1B.

14-Dec-05

Attempted to unplug ozone screens at 1B and 2B using air compressor and airlifting, was
unsuccessful. Began injecting H,O, on December 14 (148 days after startup). H,O, injection
cycle was one hour of pumping and 5 hours off. The hourly H,O, cycle was 20 minutes at 1A
and 2A and 10 minutes at 3A and 3B. Total daily H,O, pumping was 4 hours per day. Ozone
cycle remained hourly (10 minutes each well). H,O, injection pump set at 0.5 gallon per hour for
a daily use rate of 2 gallons. The H,O, blend in injection tank was 20 gallons DI water and 15
gallons of 35% H,0, (49 pounds), which calculated to 16% by weight of H,O,. Also took round
of field measurements with downhole probe on December 14 and 15 to confirm noticeably
negative ORP values from the November 29 sampling event.

19-Jan-06

Cleared plugged ozone wells 1B (acidified with HCI) and 2B (jetted with water) 184 days after
startup. Began injecting H,O, at 1B and 2B at these two locations and switched ozone to the
designed screen at these wells. Revised H,O, hourly injection cycle from 20 minutes at 1A and
2A to 10 minutes at each well. Ozone cycle unchanged.

2-Feb-06

Took round of field measurements using downhole probe. Increased H,O, injection cycle to one
hour on and 2 hours off for a total run time of 8 hours per day.

14-Feb-06

Took round of downhole field measurements. Note system up and down appeared to be loose
fitting and backpressure from H,O, injection.

21-Feb-06

Performed 24-hour data logging of field measurements February 21 through 23. Performed
vertical profiling at all wells; data logged overnight at EW-1 with normal cycle. Next morning,
operated system with only MaxOx3A and 3B and data logged at MW-20. Switched back to
normal cycle at approximately 8:30 pm and data logged overnight. Installed larger compressor
on February 23. The larger compressor allowed the system to inject H,O, at up to 50 psi.
Previous shutdowns were related to low shutdown pressure for H,O, injection. Treated 3A
(H,0,) and 1B (ozone) with acid, based on increased pressure.

20-Mar-06

Performed 24-hour data logging from March 20 (244 days) through March 31. During data
logging, system generally operated with only MaxOx1A&B, 2A&B operating on a 30-minute
cycle (5 minutes shallow, 10 minutes deep); H,O, remained on 3-hour cycle (1 hour on, 2 hours
off); air volume decreased to 1.1 cfm). Minor variations performed to system operation during
data logging.

17-Apr-06

Initiated 24-hour data logging at MW-33A and EW-1 on April 17. Shut system down on April 17
at 1600. Restarted at 0813 on April 18 with MaxOx1A&B, 2A&B injecting only oxygen on 30-
minute cycle. Added air injection (1.1 scfm) at 0757 on April 19. Added H,0O, injection (3-hour
cycle) at 1513 on April 19. Added ozone at 0745 on April 21. Sampled both wells for peroxide,
ozone, VOCs, and dioxane. Sampled for H,O, on April 17 at EW-1 (positive not quantified) and
MW-33A (20+ mg/L). Ozone negative at both wells. Also sampled for H,O, on April 19 (3 mg/L
in MW-33A, 1 mg/L in EW-1), on April 21 (1 mg/L both wells), and on April 24 (1mg/L in both
wells, ozone negative).




TABLE 2

(Continued)

Date

Event

25-Apr-06

Installed additional ozone generator on April 25. System off and on. Put into steady operation at
1800 on April 26 (281 days). Total ozone output 4 pounds, H,0O, cycle switched to 5-hour cycle
(60 minutes on, 240 minutes off) at Imole ratio (approximately 10% solution), air valves 1.1
scfm. No change in injection well cycle (i.e., 1A&B and 2A&B operating at 30-minute cycle).
24-hour data logging continued at EW-1 and MW-33A.

5-May-06

Increased cycle to 35 minutes by increasing O3 injection from 5 to 10 minutes at 1A. This was
done as a result of the drop in ORP at EW-1, which appeared to happen approximately every
3 days. Continued data logging at MW-33A and EW-1.

8-May-06

Sampled wells. H,O, 4.0 mg/L at MW-33a and <1.0 mg/L at EW-1 (55" and 63') and MW-33B.
Ozone not detected at any location. No change to system operation. Data logging continued.

1-Jun-06

Changed DO membranes on data logging probes as a result of extremely low levels at MW-33A
(0.2 mg/L) and somewhat low readings at EW-1. After resetting probes, batteries were deter-
mined to be low when data was retrieved from probes. Therefore, data from June 1 to June 7
were lost. Downhole probe measurements did show high levels of DO (up to 13 mg/L);
therefore, it appears DO data were invalid from approximately May 21 to June 1.

5-Jun-06

Sampled wells. After arrival to sample, it was determined that system shutdown occurred on
June 3, 2006, at 14:49. Total run time hours were 7,182 for O; and 961.51 for H,O,. Run time
hours for second O; generator was 4,205 hours. System restarted at 1513 on June 5. Note second
ozone generator would not restart. System shutdown on June 7 due to faulty timer on PSA. New
PSA ordered; however, based on sampling results, pilot study was terminated.

cfm
DI
DO
H202
HCl
ISCO
mg/L
ORP

PSA
psi

scfm
vOoC

cubic feet per minute
deionized water

dissolved oxygen

hydrogen peroxide
hydrochloric acid

in situ chemical oxidation
milligrams per liter

oxidation reduction potential
ozone

pressure swing adsorption system
pounds per square inch
standard cubic feet per minute
volatile organic compound




TABLE 3

Ozone/Hydrogen Peroxide Pilot Study Costs
Cooper Drum Company Superfund Site, South Gate, CA

Cost Category” Cost
SITE PREPARATION
Well Drilling — 3 Monitor Wells $14,250
6 MaxOx Injection wells $25,300
Electrical Connection $ 1,500
Trenching and piping $10,570
Permitting & Regulatory Requirements” N/A
EQUIPMENT RENTALS

Chemical Oxidation System $18,750

Air compressor $ 1,250

Hydrogen Peroxide Skid $ 2,100

Mobilization $ 1,800
SYSTEM STARTUP $ 5,450
CONSUMABLES

Health and Safety Gear $ 1,500

Hydrogen Peroxide $ 2,850
LABOR

Monitor well and Injection Well Installation $17,000

Monitor Well Sampling (13 events) $44,000
UTILITIES

Electricity (2 Ibs/day Ozone generator) $ 1,800

Electricity (Air compressor) $ 300
RESIDUALS AND WASTE SHIPPING AND DISPOSAL

Contaminated Drill Cuttings $4,170

Monitor Well Development and Purge water $ 2,500
GROUNDWATER MONITORING

Equipment Rental, 13 Sampling events (Downhole ORP/DO probe, Field $21,200

test kits, etc.)
ANALYTICAL SERVICES*

VOC:s, 1,4-dioxane, metals, cations, etc. $57,200
OPERATION AND MAINTENANCE $14,720
DEMOBILIZATION $ 1,400

TOTAL PILOT STUDY COSTS $249,610

Costs do not include EPA personnel, ongoing project management, data evaluation and final report preparation.

Federal Superfund Sites exempt from permit fees. Costs for Work Plan and Waste Discharge Requirement Permit not
included.

Rental Rate discounted approximately 50% of full-scale rate.

Actual analytical costs budgeted from separate program. Analytical fees estimated at $650/sample with 88 total samples.
Analyses include VOCs, PP Metals, cations, 1,4-dioxane, hexavalent chromium, bromate, chloride, nitrate, sulfate, bromide,
O-phosphate, alkalinity, TSS, TDD, TOC, and sulfide.

Ibs/day =  pounds per day

ORP = oxidation reduction potential

DO = dissolved oxygen

EPA = United States Environmental Protection Agency
vVOoC = volatile organic compound

TSS = total suspended solids

TOC = total organic carbon



TABLE 4

Ozone/Hydrogen Peroxide Pilot Study Results for VOCs and 1,4-Dioxane (ug/L)
Cooper Drum Company Superfund Site, South Gate, CA

Date | PCE | TCE | cis-12-DCE | 1,1-DCE | trans-12-DCE | VC | 1,1-DCA | 12-DCA | Benzene | 12-DCPA | 14-Dioxane | Other VOCs Detected
MW-20
12-Jul-05 3.2 520D 200D 18 8.2 4.7 54D 10 0.85 4.4 140
28-Jul-05 1.2 210D 98D 3.8 3.5 0.69 22 8.4 0.45J 3.00 150
16-Aug-05 2.7 230 81 11 5.5 2.3 30 11 0.5 4.30 160 1,1,2-Trichloroethane (0.40), chlorobenzene (2.3), 1,2,3-trichloropropane (4.4)
07-Sep-05 2 160 60 6.3 2.6 1.1 24 6.8 0.3 2.6 140 Dibromomethane (1.7), 1,1,2-trichloroethane (0.3), chlorobenzene (1.4),
1,2,3-trichloropropane (3.5), bromoform (19)
29-Sep-05 1.7 150 50 5.5 2.7 0.8 21 6.3 0.3 2.6 120 Dibromomethane (2.4), 1,1,2-trichloroethane (0.2J), chlorobenzene (1.5),
1,2,3-trichloropropane (3.4), bromoform (20)
26-Oct-05 2.4 220 71 6.5 3 1 34 6.5 04 3.6 120 Dibromomethane (2.9), 1,1,2-trichloroethane (0.4J), chlorobenzene (1.8),
1,2,3-trichloropropane (3.9), bromoform (18J), isobutane (1.8)
29-Nov-05 1.1 130 39 54 1.8 0.7 22 3.7 0.3 1.8 98 Dibromomethane (2.0), chlorobenzene (0.9), 1,2,3-trichloropropane (1.8),
bromoform (23)
18-Jan-06 2.8 240 64 10 4.2 1 34 6.7 0.5 3.5 110 Dibromomethane (2.8), chlorobenzene (1.7), 1,2,3-trichloropropane (1.1),
bromoform (27), chlorodibromomethane (0.3)
1-Mar-06 0.75 110D 31D 2 1 0.62 16 2.7 <0.5 <0.5 79 Chlorobenzene (0.59), bromoform (46D)
5-Jun-06 1.8 340 77 15 6 3.1 34 6.3 0.6 3.6 160 1,1,2-Trichloroethane (0.3J), chlorobenzene (1.7), bromoform (0.9),

1,2,3-trichloropropane (2.8)

55-Foot Sample

1-Mar-06 <0.5 45D 14 0.74 <0.5 <0.5 8 1.6 <0.5 <0.5 36 Bromoform (55D), dibromochloromethane (0.56), acetone (6.2)
@55 feet
MW-20B
12-Jul-05 <0.5 0.3J <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 0.8
28-Jul-05 <0.5 16 13 <0.5 1.1 <0.5 <0.5 <0.5 <0.5 <0.5 0.5
16-Aug-05 <0.5 19 17 0.2 1.4 <0.5 0.3] <0.5 <0.5 <0.5 0.6 1,2,4-Trichlorobenzene (0.2]), naphthalene(0.5]),1,2,3-trichlorobenzene (0.5])
07-Sep-05 <0.5 18 13 0.2] 1 <0.5 0.4) <0.5 <0.5 <0.5 0.5
29-Sep-05 <0.5 6.2 8.4 <0.5 0.6 <0.5 0.2] <0.5 <0.5 <0.5 <1.0
26-Oct-05 <0.5 6 6.9 <0.5 0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0
29-Nov-05 <0.5 6.1 14 0.2 1 0.2) 0.4) <0.5 <0.5 <0.5 0.8]
18-Jan-06 <0.5 10 17 0.4 1.2 0.3 0.7 0.2 <0.5 <0.5 1.8 Dibromomethane (0.2)
1-Mar-06 <0.5 6.3 16 <0.5 0.87 <0.5 0.8 <0.5 <0.5 <0.5 2.2 Chloromethane (0.73)
5-Jun-06 11 19 0.4 1.4 0.4] 0.6 <0.5 <0.5 <0.5 1.9 Carbon disulfide (0.3])
MW-33A
12-Jul-05 <0.5 2.3 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 <0.5 540 Chloromethane (1.1)
28-Jul-05 5.6 940D 190D 29E 12 4.6 50D 8.1 2.5 4.9 630
16-Aug-05 4.6 1200 190 27 15 7.2 49 7.3 2.2 3.9 470 Chlorobenzene (5.1), 1,2,3-trichloropropane (2.4)
07-Sep-05 4.9 1200 210 33 11 5.5 52 6.1 2 3.3 500 Toluene (0.2), 1,1,2-trichloroethane (0.30), chlorobenzene (5.0),
1,2,3-trichloropropane (2.1)
29-Sep-05 1.6 990 100 9.9 4.3 1.6 19 4.2 0.9 1.9 350 Bromoform (0.30J), chlorobenzene (2.3), 1,2,3-trichloropropane (1.4)
26-Oct-05 2.9 450 100 16 6 2.4 26 4.4 1.2 2.7 440 Bromoform (5.4]), chlorobenzene (3.5), 1,2,3-trichloropropane (1.9),
dibromomethane (0.6), 1,1,2-trichloroethane (0.2), 3 TICs
29-Nov-05 4.4 680 140 20 7.8 3.2 42 5 1 34 300 Bromoform (9.8), chlorobenzene (3.3), 1,2,3-trichloropropane (2.5),
dibromomethane (1.7), 1,1,2-trichloroethane (0.3)
18-Jan-06 1.6 670 74 10 3.7 0.9 18 3.2 0.7 1.4 270 Bromoform (27), chlorobenzene (1.7), 1,2,3-trichloropropane (1.1),

dibromomethane (2.8)

1-Mar-06 <2.5 280D 33 4.2 <2.5 <2.5 10 <2.5 <2.5 <2.5 170 Bromoform (19)




TABLE 4

(Continued)
Date |  PCE TCE ¢is-1,2-DCE | 1,1-DCE | trans-12-DCE |  VC | 1,1-DCA | 12-DCA | Benzene | 12-DCPA | 14-Dioxane | Other VOCs Detected
MW-33A (cont’d)
5-Apr-06 0.60 160 25 2.3 1.1 0.3 9.4 1.7 0.3 0.9 140 Bromoform (26), chlorobenzene (0.9), 1,2,3-trichloropropane (0.8),
dibromomethane (2.3)
17-Apr-06 1.1 260 29 5.0 1.9 0.7 12 1.9 0.3 1.0 120 Bromoform (29), chlorobenzene (1.3), 1,2,3-trichloropropane (0.8),
dibromomethane (2.6)
8-May-06 0.4 120 14 1.7 0.7 0.2 5.3 0.8 <0.5 0.4 220 Bromoform (24), chlorobenzene (0.5), 1,2,3-trichloropropane (0.4),
dibromomethane (1.6)
5-Jun-06 1.6 180 62 3.5 2.1 0.6 22.0 2.3 0.3 2.4 99 Bromoform (3.3), chlorobenzene (1.2), 1,2,3-trichloropropane (2.1),
dibromomethane (0.7)
MW-33B
12-Jul-05 <0.5 39D 41D 1.1 0.5JB 1.9B 1.3 <0.5 <0.5 <0.5 1.4
28-Jul-05 <0.5 26D 30D <0.5 2.5 <0.5 1.9 <0.5 0.15J <0.5 2.1
16-Aug-05 <0.5 30 36 2.3 3.8 0.6 2.9 0.5 <0.5 <0.5 2.5
07-Sep-05 <0.5 38 42 2.4 3.3 0.6 2.40 <0.5 <0.5 <0.5 2.0
29-Sep-05 <0.5 34 32 1.5 2.7 <0.5 1.7 <0.5 <0.5 <0.5 <1.0 Pentene (1.1])
26-Oct-05 <0.5 35 28 1 2.1 0.2 1.2 0.3 <0.5 <0.5 0.6 1,2,3-Trichloropropane (0.2]), 2 TICs
29-Nov-05 <0.5 34 28 1.3 2.9 0.3 1.3 0.3 <0.5 <0.5 0.6J
18-Jan-06 <0.5 41 28 1.5 3.1 0.3 1.4 0.4 <0.5 <0.5 0.7
01-Mar-06 <0.5 26D 25D 0.97 1.9 <0.5 1.2 <0.5 <0.5 <0.5 0.8
05-Apr-06 <0.5 30.0 26.0 0.9 1.9 0.3 1.2 <0.5 0.3J <0.5 0.8
08-May-06 <0.5 24.0 24.0 1.0 1.9 0.2] 1.1 <0.5 <0.5 <0.5 0.8
05-Jun-06 <0.5 25.0 28.0 0.9 2.1 0.2 1.0 0.2] <0.5 <0.5 1.0
EW-1-63 Feet
12-Jul-05 0.62 660D 310D 40D 13JD 4.3) 74D 5.6 1.5 2.8 750
28-Jul-05 0.82 530D 190D 43E 11 3.8 35D 4.4 1.3 2.6 860
16-Aug-05 2.3 560 150 27 11 5.1 38 5 1.2 2.9 590 Chlorobenzene (4.4), 1,2,3-trichloropropane (1.2)
07-Sep-05 3.0 470 140 30 8.6 4.0 53 4.9 1.1 3.0 530 Chlorobenzene (3.9), 1,2,3-trichloropropane (1.4)
29-Sep-05 1.1 200 55 8.2 3.0 1.1 22 3.1 0.5 1.8 340 Chlorobenzene (1.9), 1,2,3-trichloropropane (1.0)
26-Oct-05 0.6 190 45 6.1 2 0.6 25 2.5 0.3 1.6 450 Chlorobenzene (1.1), 1,2,3-trichloropropane (1.1)
29-Nov-05 0.5 140 38 5.7 3.2 0.7 21 1.6 0.2 1.1 250 Chlorobenzene (0.6), 1,2,3-trichloropropane (0.4])
18-Jan-06 1.9 250 59 12 4.1 1.1 30 3.9 0.7 2.5 420 Chlorobenzene (2.5), 1,2,3-trichloropropane (1.2)
1-Mar-2006 1.3 210D 53D 6.6 2.6 0.72 27D 3.1 0.52 1.9 420 Chlorobenzene (2.1)
05-Apr-06 1.3 (1.3) 210 (220) 40 (41) 5.8 (5.8) 2.1 (2.0) 0.8 (0.7) 23 (23) 3.1 (3.0) 0.4 (0.4) 1.9 (1.9) 420 (370) Chlorobenzene (1.8, [1.8]), 1,2,3-trichloropropane (1.4, [1.4]), bromoform (0.2J,
[0.2]])
17-Apr-06 1.2 170.0 41.0 5.9 2.2 0.7 25.0 2.7 04 1.8 390.0 Chlorobenzene (1.6), 1,2,3-trichloropropane (1.4), bromoform (0.2J)
08-May-06 1.3 200.0 48.0 7.6 2.5 1.0 23.0 3.0 0.5 1.9 410.0 Chlorobenzene (1.8), 1,2,3-trichloropropane (1.5), bromoform (0.7)
05-Jun-06 <0.5 65 44 3.7 5.5 0.5 6.2 0.6 0.2 0.5 47 1,2,3-Trichloropropane (0.6)
55-Foot Sample
05-Apr-06 0.2) 80 31 2.4 1.2 0.2 17 2.3 0.2 1.2 230 Chlorobenzene (0.4), 1,2,3-trichloropropane (1.3)
@ 53'
08-May-06 0.7 110 32 4.8 1.9 0.6 22 2.3 0.3 1.4 340 Chlorobenzene (1.0), 1,2,3-trichloropropane (1.3)
@ 55'
EW-1-85 Feet
12-Jul-05 | <0.5(<0.5) | 44D@0D) | 35D35D) | 329 | 2.523) [0.16J0.311)| 32(3.2) | 0.61(0.58) [<0.5(0.151)| 0.22J(<0.5) |  29(29)




TABLE 4

(Continued)
Date | PCE | TCE | cis-12-DCE | 1,I-DCE | trans-1,2-DCE | VC | 1,1-DCA | 12-DCA | Benzene | 1,2-DCPA | 14-Dioxane | Other VOCs Detected
EW-1-85 Feet (cont’d)
28-Jul-05 0.19J(0.21J) | 55D (89D) 30D (46D) 3.9(2.9) 3.3(2.3) <0.5 (<0.5) 6.3 (4.7) 1.1 (0.69) |0.27]J(<0.5) <0.5(<0.5) 51 (48)
16-Aug-05 <0.5 (<0.5) 44 (45) 30 (31) 3.8 (3.8) 3.4 (3.5 <0.5 (<0.5) 4.4 (4.6) 0.6 (0.6) |<0.5(<0.5) 0.2J (0.2]) 48 (47) Chlorobenzene (0.2, [0.2]])
07-Sep-05 <0.5 (<0.5) 32 (32) 26 (26) 2.0 (2.1) 2.2(2.3) 0.3 (0.3) 1.9 (2.0) <0.5 (<0.5) [ <0.5(<0.5)| <0.5(<0.5) 22 (20)
29-Sep-05 <0.5 (<0.5) 40 (41) 27 (26) 1.8 (1.9) 2.3(2.3) 0.3 (0.3) 2.9 (3.3) 0.5(0.5) [<0.5(<0.5)| <0.5(<0.5) 18 (20) Chlorobenzene (<0.5, [0.2]])
26-Oct-05 <0.5 (<0.5) 18 (18) 14 (14) 0.8 (0.8) 1.2 (1.2) <0.5 (<0.5) 2.0 (1.8) 0.4J(0.4)) |<0.5(<0.5)| <0.5(<0.5) 52 (46) Isobutane (1.2)
29-Nov-05 <0.5 (<0.5) 15 (15) 9.0 (9.0) 0.4 (0.4) 0.7 (0.6) <0.5 (<0.5) 0.7 (0.7) 0.3(04) [<0.5(<0.5)| <0.5(<0.5) 8.2 (7.9)
18-Jan-06 <0.5 (<0.5) 36 (41) 33 (37) 2.2 (2.6) 3.1(3.4) 0.3 (0.3) 3.4 (3.8) 0.5 (0.6) <0.5(0.2) 0.2 (0.3) 24
1-Mar-06 <0.5 (<0.5) | 36D (39D) 36D (38D) 1.8 (1.6) 2.6 (2.4) <0.5 (<0.5) 3.73.1) 0.58 (<0.5) | <0.5(<0.5) | <0.5(<0.5) 35 (40)
05-Apr-06 <0.5 58.0 46.0 2.1 3.0 0.3] 5.3 0.9 0.2 0.5 48.0 Chlorobenzene (0.2]), 1,2,3-trichloropropane (0.5)
08-May-06 <0.5 58.0 56.0 3.7 4.5 0.7 5.5 0.7 0.2 0.5 27.0 Chlorobenzene (0.2]), 1,2,3-trichloropropane (0.4)
05-Jun-06 <0.5 29 (30) 25 (24) 1.1 2.0 0.2 1.4 0.4 <0.5 <0.5 9.4 (5.6)
B = analyte found in associated method blank and in sample
D = detection associated with sample dilution
DCA = dichloroethane
DCE = dichloroethene
DCPA = dichloropropane
E = concentration exceeds upper level of instrument calibration range
J = estimated value
NA = compound not analyzed
PCE = tetrachloroethene
TCE = trichloroethene
TIC = tentatively identified compound
VvC = vinyl chloride
VOC = volatile organic compound
ng/L = micrograms per liter

Duplicate value for VOCs and 1,4-dioxane from EW-1-85 feet shown in parenthesis.
Estimated and dilution values shown for April 2005 sampling round.
All results reported in pg/L.



Ozone/Hydrogen Peroxide Pilot study Results for General Groundwater Chemistry Parameters

TABLE 5

Cooper Drum Company Superfund Site, South Gate, CA

Date 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Jun-06
MW-20
D.O. (mg/L) 0.12 0.54 7.59 (13) 11.11 7.24 10.2 1.6 1.99 3.66 1.52
ORP (mV) 38.6 -32.4 34 (203) 81.8 170 41.4 18.8 36.8 167 62.1
Temp. (C) 2417 23.44 22.96 22.96 22.73 22.2 22.48 22.11 22.03 22.45
pH 7.15 7.3 7.93 7.15 7.4 7.5 7.43 7.3 7.44 7.23
Cond. (umhos) 10,425 5,867 5,269 5,190 4,920 5,206 5,500 5,205 4,803 4,646
Ferrous Iron (mg/L) 1.0 0.0 0.0 0.0 0 0 0 0 0 0
TOC (mg/L) 18.0 25.0 14.0 13.0 11 11 7.1 12 9.8
Sulfide (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity (mg/L) 8,70.0 850.0 780.0 690.0 670 640 770 700 600 930
Chloride (mg/L) 390 390 440 430 420 340 310 320 310 250
Bromide (mg/L) 3 2.6 3.3 3.9 3.5 34 1.5 2.5 1.9 1.9
Nitrate (mg/L) <0.10 <0.10 0.33 3.5 4.1 6.8 3.5A3 5.6 12 0.14
o-Phosphate (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Sulfate (mg/L) 2,500 2,400 2,100 2,200 2,200 1,900 1,900 1,900 1,900 1,800
Aluminum (mg/L) 0.0819 0.06 0.0587J 0.0345] 0.0254] 0.424 0.0336J <0.200 <0.200 0.119]
Antimony (mg/L) 0.0005 0.00095 <0.001J 0.00099J 0.0012J) <0.01 0.0023J 0.00074J) 0.00006J] 0.0016J
Arsenic (mg/L) 0.0794 0.0694 0.0596 0.0481 0.0354 0.0279 0.0221 0.016 0.0357 0.0113
Barium (mg/L) 0.251 0.22 0.105 0.0713 0.214 0.133 0.147 0.0705 0.0189 0.146]
Beryllium (mg/L) <0.002 <.001 <.001 <.001 <.001 <0.005 <0.005 <0.001 <0.001 <0.004
Cadmium (mg/L) <0.001 <.001 <.001 <.001 0.00036J <0.005 <0.005 0.00043J <0.001 0.0015J
Calcium (mg/L) 457 446 449 496 446 382 327 345 342 293
Chromium (mg/) 0.0021 <0.002 0.0015J <0.002 0.00074J 0.0037 0.0005J 0.0013J 0.0018J 0.0013]
Hex. Chrom. (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt (mg/L) 0.00081 0.00094 0.00098J [ 0.00077J | 0.00081J <0.005 0.00039J 0.00054) | <0.00033J [ 0.0013J
Copper (mg/L) 0.0067 0.0109 0.0108 0.0157 0.0134 0.0109 0.0133 0.0122 0.0126 0.0306
Iron (mg/L) 0.589 0.092 0.0731J <0.1 <0.1 0.408 <0.1 <0.1 <0.1 <0.1
Lead (mg/L) 0.00013 0.00018 0.00014J <0.001 <0.001 <0.005 <0.005 0.00029J <0.001 0.0051
Magnesium (mg/L) 180 183 192 208 193 159 152 143 148 144
Manganese (mg/L) 3.12 2.31 1.05 4.27 0.958 0.838 0.307 0.669 4.57 1.36




TABLE 5

(Continued)

Date | 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Jun-06
MW-20 (cont’d)
Mercury (mg/L) 0.00011 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002 <0.0002
Nickel (mg/L) 0.0225 0.0246 0.0327 0.0137 0.0251 0.0243 0.0172 0.015 0.0031 0.0268
Potassium (mg/L) 17 16 14.1 17.1 14.7 15.1 17 16.8 16.9 16.9
Selenium (mg/L) 0.012 0.0114 0.0206 0.0234 0.0356 0.0512 0.0194 0.0288 0.0027) 0.007J
Silver (mg/L) <0.01 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.001 <0.001 <0.004
Sodium (mg/L) 978 971 771 659 652 570 790 645 631 745
Thallium (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.001 <0.001 <0.004
Vanadium (mg/L) <0.01 0.0121 0.0071 0.0037 0.0095 0.008 0.0127 0.0125 0.00051J 0.0153
Zinc (mg/L) 0.0955 0.0104 0.0133 0.0565 0.0705 0.294 0.156 0.009 0.0043 0.0337
MW-20B
D.O. (mg/L) 0.11 0.32 0.08 (2.36) 0.25 0.37 0.19 0.25 0.14 0.3 0.16
ORP (mV) -77.7 -117.3 (:gg?) -62.4 -1.1 -3.1 -187.1 -164.8 -110.3 -136.3
Temp. (C) 23.12 22.67 (%(2)3471) 22.62 23.37 21.9 22.1 21.98 22.72 22.57
pH 7.13 7.16 7.7 7.29 7.1 7.3 7.38 7.1 7.26 7.15
Cond. (umbhos) 16,112 8,912 8,801 8,586 8,146 9,495 9,244 10,080 8,493 8,160
Ferrous Iron (mg/L) 3.1 3.6 3.4 3.6 4.0 3.4 2.8 2.4 3 NM
TOC (mg/L) 12 26 7.9 7.0 6.8 6.7 5.2 6.3 6.4
Sulfide (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity (mg/L) 780 750 750.0 720.0 690.0 680.0 690 710 740 770
Chloride (mg/L) 190 170 160 150 140 130 130 130 120 110
Bromide (mg/L) 1.5 1.3 1.3 1.3 1.2 1.2 1.3 1.1 1.2 1.2
Nitrate (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10
o-Phosphate (mg/L) <1.0 <5.0 <5.0 <5.0 <5.0 <10.0 <1.0 <5.0 <1.0 <5.0
Sulfate (mg/L) 5,400 5,400 5,500 4,900 5,000 5,100 4,700 5,400 4,900 5,000
Aluminum (mg/L) 0.0532 <0.2 0.0949J 0.0386J 0.0396J 0.0511J 0.0381 <0.200 <0.200 <0.200
Antimony (mg/L) 0.0005 0.0008 0.00047J 0.00023J 0.0012] <0.020 0.00027J 0.00012J 0.00059J <0.020
Arsenic (mg/L) 0.0444 0.0491 0.0481 0.0492 0.0384 0.0397 0.0372 0.0285 0.0114 0.0274




TABLE 5

(Continued)

Date | 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Jun-06
MW-20B (cont’d)
Barium (mg/L) 0.138 0.179 0.201 0.0658 0.174 0.151 0.134 0.0163 0.07 0.0189J
Beryllium (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.010 <0.005 <0.001 <0.001 <0.010
Cadmium (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.010 <0.005 <0.001 | <0.00017) <0.010
Calcium (mg/L) 400 405 391 433 427 390 390 382 367 347
Chromium (mg/L) 0.0011 0.00098 0.0016J <0.002 0.0063J <0.020 <0.010 0.00079J 0.0045 <0.020
Hex. Chrom. (mg/L) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt (mg/L) 0.00099 <0.001 0.00089J | 0.00072J | 0.00054) <0.01 0.00026J | 0.00025J | 0.00048] <0.010
Copper (mg/L) 0.0158 0.014 0.0152 0.016 0.0171 0.0048] 0.0054] 0.0042 0.0144 0.0102J
Iron (mg/L) 434 475 4.53 452 437 3.89 3.63 3.39 3.16 2.91
Lead (mg/L) 0.00004 | 0.00004 | 0.00003] | <0.001 <0.001 <0.010 <0.005 <0.001 0.00014) <0.010
Magnesium (mg/L) 367 370 353 381 388 356 361 355 342 323
Manganese (mg/L) 6.07 6.51 6.12 7.03 7.09 6.07 2.54 4.26 0.0427 3.69
Mercury (mg/L) 0.00021 | 0.000022 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 <0.0002
Nickel (mg/L) 0.0079 0.0079 0.0083 0.0021 0.0019 <0.010 0.0018J 0.0014 0.0103 0.0061J
Potassium (mg/L) 21.5 19.7 17.4 21.6 20 21.60 23 20.3 22 26.1
Selenium (mg/L) 0.0154 0.0117 0.0105 0.0032J 0.0038J <0.050 0.0047J 0.0011J 0.033 0.0051J
Silver (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.010 <0.005 <0.001 <0.001 <0.01
Sodium (mg/L) 700 1,850 1,700 1,530 1,530 1,470 1,610 1,530 1,550 1,590
Thallium (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.010 <0.005 <0.001 <0.001 <0.010
Vanadium (mg/L) <0.001 0.00063 | 0.00049] | <0.001 0.00056J | <0.010 | 0.00045] | 0.00037J 0.0119 0.00048]
Zinc (mg/L) 0.0343 0.146 0.108 0.0138 0.144 0.0178J 0.0178 0.0021 0.0058 <0.020

| 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Apr-06 | 5-Jun-06

MW-33A
D.O. (mg/L) 0.16 088 [2.59(1534)] 1.23 1.2 1.02 0.62 1.18 7.47 11.1 1.96
ORP (mV) -30.8 -86.9 [16.9(84.9) 4.7 130.7 322 2414 -107.6 37.2 179.1 36.6
Temp. (C) 24.15 2299 [22.7(21.04)] 23.09 22.18 223 2222 22.12 23.11 21.18 21.09
pH 7.14 7.16 7.58 7.92 6.9 7.2 7.38 7.1 7.23 5.7 7.4
Cond. (umhos) 7,102 3,955 3,971 3,863 3,488 4,195 4,071 4,877 4,398 4516 4,142
Ferrous Iron 0.6 0.8 0.4 0.0 0.0 0.3 0 0 0 NM 0
(mg/L)




TABLE 5

(Continued)

| 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Apr-06 | 5-Jun-06
MW-33A (cont’d)
TOC (mg/L) 35.0 41.0 12.0 11 10.0 93 9 12 5 8.6
Sulfide (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity (mg/L) | 900.0 870.0 860.0 850 800.0 750.0 790 620 560 530 770
Chloride (mg/L) 120 110 110 120 100 08 96 100 96 94 92
Bromide (mg/L) 2.7 25 25 2.7 2.4 25 23 22 2 1.9 2
Nitrate (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.6 0.62 1.9 1.3
o-Phosphate <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
(mg/L)
Sulfate (mg/L) 1,700 1,600 1,700 1,800 1,600 1,500 1,500 2,100 2,400 2,500 2,000
é‘i‘;‘}i‘?“m 0.058 <0.2 <02 0.364 0.01613 | 0.0325J 0.382J <0200 | <0.200 0.0276]
Antimony (mg/L) | 0.00058 | <0.002 | 0.0005] | 0.0019J | 0.00026J | 0.00087J | 0.0017J | 0.0006J | 0.00031J | 0.00037J | 0.00057J
Arsenic (mg/L) 0.0515 0.0757 0.0676 0.0488 0.0911 0.105 0.062 0.0628 | 0.0273 0.0355 0.0296
Barium (mg/L) 0.193 0.121 0.118 0.0779 0.129 0.155 0.229 0.0425 | 0.0386J | 0.0624 0.0265]
Beryllium (mg/L) | <0.001 <0.001 <0.002 <0.001 <0.001 <0.005 <0.003 <0.001 | <0.001 <0.001 <0.004
Cadmium (mg/L) | <0.001 <0.001 <0.001 | 0.00021J | <0.001 <0.005 0.0002J | 0.000090J | 0.000097 | 0.0001J 0.00044]
Calcium (mg/L) 317 417 438 462 4438 413 388 508 474 319
(Cntllg/)i‘;mm 0.00033 | 0.00098 | 0.0013] | <0.002 | 0.00062J | <0.010 | 0.00056J | 0.00041J | 0.00025J | 0.0021 <0.008
iﬁ;ﬁhmm' <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt (mg/L) 0.0022 0.0022 0.0024 | 0.00086J | 0.0022 0.002J 0.0014J 0.0012 | 0.00075J | 0.0012 0.00087
Copper (mg/L) <0.001 0.003 0.0036J | 0.0155 0.0047 | 0.0031J 0.0094 0.0025 | 0.0083 0.0114 0.0206
Tron (mg/L) 0.25 0.399 0.204 0.396 0.0932] | 0.0676] <0.10 <0.10 <0.100 <0.10
Lead (mg/L) 0.0007 | 0.00035J | 0.00053] | <0.001 | 0.00047J | 0.001J <0.003 | 0.00027J | 0.00017J | 0.00084] <0.004
Magnesium 114 139 148 153 151 140 132 161 162 133
(mg/L)
?ﬁgia;nese 1.95 2.51 2.57 1.07 2.96 2.58 1.4 2.47 1.84 1.57 0.0549
Mercury (mg/L) | 0.0001 <0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 <0.0002
Nickel (mg/L) 0.0645 0.0696 0.0739 0.0277 0.0633 0.05 0.0412 0.0284 | 0.0147 0.0111 0.0187
Potassium (mg/L) | 12.6 9.87 95 10.6 9.41 10.5 12.2 10.1 11.5) 16.2




TABLE 5

(Continued)

| 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Apr-06 | 5-Jun-06
MW-33A (cont’d)
Selenium (mg/L) | 0.0094 0.0083 | 0.0078] | 0.0391 | 0.0033J | 0.0046] | 0.0053J 0.0057 0.0065 0.0078 0.0244
Silver (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.003 <0.001 <0.001 <0.001 <0.004
Sodium (mg/L) 630 496 460 406 395 382 460 415 448 608
Thallium (mg/L) | <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.003 <0.001 <0.001 <0.001 <0.004
Vanadium (mg/L)| 0.00045 | <00034 | 0.0035 0.0083 0.0022 | <0.005 0.0247 0.0031 0.0057 0.0191 0.0285
Zinc (mg/L) 0.038 0.0104 0.0186 0.108 0.0134 0.021 0.183 0.0015] | 0.0024 0.0081 0.00587
MW-33B
D.O. (mg/L) 0.45 033 ]0.10 (1.80) 0.4 6.6 0.14 0.45 0.12 0.24 0.32 0.11
ORP (mV) 714 1214 | 584(5.0) | -78.1 87.2 0.4 323.1 -169.7 1103 8.8 1474
Temp. (C) 24.29 22.64 éé'g;) 22.6 21.5 21.6 2223 21.56 22.35 214 22.03
pH 71 7.15 7.75 8.32 7 72 739 7 7.13 6.5 711
Cond. (umhos) 16,005 8,829 8,667 8,577 7,930 9,622 9,459 10,088 8,526 8,350 8,144
IHZmoIs Lo 28 25 4.0 40 2.7 4 43 4.4 4 25 3.2
(mg/L)
TOC (mg/L) 13.0 29.0 7.8 7.7 8 7.4 7.1 8.2 8 73
Sulfide (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity (mg/L) | 800.0 800.0 840 810 800 800 790 760 770 740 750
Chloride (mg/L) 210 190 180 190 190 200 200 200 150 170 170
Bromide (mg/L) 1.7 1.5 1.5 1.6 14 1.5 14 14 1.3 14 1.3
Nitrate (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.1 <0.10 <0.10
E’I'Ig;iiphate <1.0 <5.0 <5.0 <5.0 <5.0 <5.0 <1.0 <0.50 <1.0 <1.0 <5.0
Sulfate (mg/L) 5300 5100 4800 4800 4900 4900 4800 5300 4500 4700 4900
ﬁ‘éﬁmm 0.0723 0.0486 0.217 0.0522 | 0.0422J | 0.055] 0.0461J <0200 | <0.200 <0.200
Antimony (mg/L) | 0.00046 | <0.0004 | <0.002 | 0.00075J | 0.00094] | <0.020 | 0.00076] | 0.00007J | <0.002 | 0.00016J <0.020
Arsenic (mg/L) 0.0443 0.0574 0.0304 0.0569 0.059 0.0596 0.0574 0.0567 0.0601 0.0658 0.0519
Barium (mg/L) 0.145 0.111 0.112 0.135 0.144 0.145 0.0198 0.0239 | 0.0239 0.033 0.021J
Beryllium (mg/L) | <0.001 <0.001 <0.002 <0.002 | <0.002 <0.01 <0.005 <0.001 <0.001 <0.001 <0.010
Cadmium (mg/L) | <0.001 <0.001 <0.001 <0.002 | <0.002 | <0.010 <0.005 <0.001 <0.001 <0.001 <0.010
Calcium (mg/L) 381 393 350 422 405 371 356 390 370 354




TABLE 5

(Continued)

| 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Apr-06 | 5-Jun-06
MW-33B (cont’d)
Chromium
(/L) 0.00038 | <0.0015 | 0.000727 | <0.004 | <0.004 | <0.020 | 0.00037J | 0.0026 | 0.00062J | 0.00035J <0.020
iﬁ;ghmm' <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt (mg/L) <0.001 | <0.00091 | 0.00046] | 0.00052J | 0.00046] | <0.010 | 0.00027J | 0.00030J | 0.0003] | 0.0003J <0.010
Copper (mg/L) 0.0153 0.0138 0.0061 0.0156 | 0.0139 | 0.0088] | 0.0058] | 0.0047 | 0.0199 0.002J 0.00937
Tron (mg/L) 3.78 4.86 4.97 5.46 5.42 5.06 4.98 5.42 522 4.69
Lead (mg/L) <0.001 | <0.00004 | 0.00023] | <0.002 | <0.002 | <0.010 <0.005 <0.001 | 0.000097 | 0.00023J <0.010
Magnesium 362 377 331 392 393 367 355 376 355 338
(mg/L)
?ﬁf;%a;nese 572 6.17 3.11 6.37 7.34 6.34 2.86 7.45 6.37 6.8 5.5
Mercury (mg/L) | 0.00012 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 <0.0002
Nickel (mg/L) 0.0076 0.008 0.0042 0.0027 | 0.00197 | <0.010 | 0.0024] | 0.0021 | 0.0018 0.0014 0.0052J
Potassium (mg/L) 21 19.2 16.6 212 18.8 20.7 21.6 19.2 20.4 242
Selenium (mg/L) | 0.0156 | 0.0117 | 0.0044] | 0.024 | 0.0042J | <0.050 | 0.0038] | 0.0014J | 0.0026J | 0.0025J 0.0042J
Silver (mg/L) <0.001 <0.001 <0.001 <0.002 | <0.002 | <0.010 <0.005 <0.001 | <0.001 <0.001 <0.010
Sodium (mg/L) 1,800 1,860 1,670 1,610 1,550 1,530 1,600 1,540 1,510 1,550
Thallium (mg/L) | <0.001 <0.001 <0.001 <0.002 | <0.002 | <0.010 <0.005 <0.001 | <0.001 <0.001 <0.010
Vanadium (mg/L)| <0.001 | <0.00048 | 0.00055] | <0.002 | <0.002 | <0.010 | 0.00053] | 0.00044] | 0.00053J | 0.00057J | 0.00054]
Zinc (mg/L) 0.029 0.0183 0.0105 0.0268 | 0.0949 | 0.0521 0.132 0.0021 | 0.0035 0.0052 0.00537
EW-1 (63 feet)
D.O. (mg/L) 0.14 025 | 1.69(4.03)| 5.46 8.8 10.86 0.57 522 521 706 | 13.64 (DHP)
ORP (mV) 86.8 1227 | 15.6(26.1) | 172 785 327 2778 719 20.7 59.9 253 (DHP)
Temp. (C) 24.82 24.76 é‘o"%‘) 24.53 25.49 22.4 22.77 22.49 22.41 22.09 | 21.06 (DHP)
pH 734 7.8 77 8.06 7.4 75 7.46 72 7.29 6.7 7.56 (DHP)
Cond. (umhos) 8,197 4,661 4,832 4,572 4,472 5,140 6,696 5411 4514 4430 | 4,269 (DHP)
Lol o] 0.6 2.1 0.0 0.0 0 0 0 0 0 0 0
(mg/L)
TOC (mg/L) 24 40 16 13 13 12 8.1 14 9.9 6.9
Sulfide (mg/L) <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0




TABLE 5

(Continued)

| 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Apr-06 | 5-Jun-06
EW-1 (63 feet) (cont’d)
Alkalinity (mg/L)| 1,000 950 900 910 820 800 790 780 760 730 820
Chloride (mg/L) 81 72 78 85 80 77 100 87 87 83 99
Bromide (mg/L) 2.6 2.4 25 3.0 2.4 25 1.9 2.6 25 25 13
Nitrate (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 0.07] 0.89A3 23 25 32 0.41
o-Phosphate <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
(mg/L)
Sulfate (mg/L) 1,900 1,900 1,900 1,800 1,900 2,000 3,200 2,200 1,900 2,000 4,100
é‘lll‘;‘/‘il;l“m 0.056 <0.2 <0.20 0.0262] | 0.0351 | 0.0434) 0.031J <0200 | <0.200 <0.200
Antimony (mg/L) | 0.00038 | 0.00046 | <0.001 0.0015] | 0.0007J | 0.0018) | 0.00062J | 0.00049J | 0.00047J | 0.00097J <0.020
Arsenic (mg/L) 0.0642 0.0713 0.0219 0.0452 0.0241 0.0181 0.0216 0.0146 0.014 0.0171 0.0157
Barium (mg/L) 0.0963 0.131 0.0901 0.28 0.16 0.168 0.14 0.0263 0.0264 0.0342 0.0343]
Beryllium (mg/L) | <0.001 <0.001 <0.002 <0.001 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001 <0.010
Cadmium (mg/L) | <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 | 0.00015J | 0.00018J | 0.00006) <0.010
Calcium (mg/L) 331 317 288 343 319 297 364 321 299 376
(Cnlllg/’glum 0.00034 | 0.00079 | 0.00038) | <0.002 | 0.0005) | <0.010 <0.010 0.0017J | 0.00090J | 0.00023J <0.020
iﬁ;ghmm' <0.01 <.0002 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt (mg/L) 0.0011 0.0014 | 0.00091J | 0.0018 0.0014 | <0.005 | 0.00087J | 0.0012 | 0.0012 <0.001 <0.010
Copper (mg/L) 0.004 0.0063 0.0035 0.0167 0.0228 0.0238 0.0168 0.0213 0.0244 0.0205 0.0153]
Tron (mg/L) 2.52 1.71 0.136 <0.1 <0.1 <0.1 0.133 <0.10 <0.1 0.067J
Lead (mg/L) 0.00017 | 0.00022 | 0.00062] | 0.00071J | 0.00053] | <0.005 <0.005 | 0.00065] | 0.00055] | 0.00066) <0.010
Magnesium 137 136 127 154 155 155 255 158 151 290
(mg/L)
?ﬁf;%a;nese 2.41 2 0.623 1.31 0.777 0.362J 1.94 0.428 0.361 0.293 2.05
Mercury (mg/L) | 0.000044 | <0.0002 | <0.00020 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 <0.0002
Nickel (mg/L) 0.0473 0.0578 0.0322 0.0622 0.0569 | <0.0461 0.0284 0.0484 | 0.0463 0.0476 0.0121
Potassium (mg/L) | 12.60 12.4 135 15.2 13.7 16.7 21.3 14.9 15.8 26.9
Selenium (mg/L) | 0.0105 0.0088 0.006 0.0238] 0.032 0.0459 0.0307 0.0558 0.0406 0.0548 0.0129]
Silver (mg/L) <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001 <0.010




TABLE 5

(Continued)

| 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Apr-06 | 5-Jun-06

EW-1 (63 feet) (cont’d)

Sodium (mg/L) 801 768 671 637 665 679 1100 683 599 1290
Thallium (mg/L) | <0.001 <0.001 <0.001 <0.001 <0.001 <0.005 <0.005 <0.001 <0.001 <0.001 <0.010
Vanadium (mg/L)| <0.001 | 0.00034 | 0.0037 0.0091 0.0138 0.0148 0.0148 0.0167 0.0141 0.0168 0.0122
Zinc (mg/L) 0.0082 0.0127 0.0126 0.13 0.0173 0.0915 0.032 0.0025 0.0028 0.0049 0.0112]
EW-1 (85 feet)

D.0. (mg/L) 031 033 [0.16(0.82)] 058 0.4 0.23 0.45 0.48 0.22 0.48 0.16
ORP (mV) 795 127 '51%‘(1))(' -85.5 212 6.1 310.6 -125.7 79.6 12.8 72.4
Temp. (C) 22.93 225  [22.0(20.15)] 22.62 23.1 21.7 21.91 21.75 21.59 21.41 21.86
pH 723 7.19 7.83 8.16 7 72 737 7 711 6.6 7.08
Cond. (umhos) 15,430 8,380 8,490 8,823 8,448 9,564 10,382 10,110 8,728 8,200 8,900
Lierems lrom 42 40 NR 48 55 4.0 3.4 2.6 22 0.0 18
(mg/L)

TOC (mg/L) 15 27 8 7.9 8.8 76 85 11 78 83
Sulfide (mg/L) <1.0 <1.0 <1.0 <1.0 <0.1 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Alkalinity (mg/L) 810 800 840 810 780 800.0 780 790 790 810.0 750.0
Chloride (mg/L) 180 160 160 180 180 170 230 160 160 130 210
Bromide (mg/L) 1.6 1.4 15 1.5 15 1.6 1.7 15 1.6 15 1.6
Nitrate (mg/L) <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 <0.10 0.71 <0.1
?I;I;lﬁphate <1.0 <5.0 <5.0 <5.0 <5.0 <10.0 <1.0 <1.0 <1.0 <1.0 <5.0
Sulfate (mg/L) 4,800 4,700 4,800 4,800 5,400 4,400 5,400 5,000 4,700 4,600 5,500
éjl‘éﬁ)num 0.075 <0.2 <0.020 | 0.0366] | 0.0454J | 0.0509] | 0.0445J <0200 | <0.200 <0.200
Antimony (mg/L) | 0.00042 | 0.00044 | <0.001 | 0.00046J | 0.00033] | <0.020 <0.010 0.0004]7 | 0.00018J | 0.0052 <0.020
Arsenic (mg/L) 0.0723 0.072 0.065 0.0609 0.0513 0.0415 0.0542 0.0232 0.0197 0.018 0.0223
Barium (mg/L) 0.128 0.08 0.062 0.09 0.0851 | 0.0938] 0.0822 0.0407 0.0306 0.0368 0.02677
Beryllium (mg/L) | <001 <0.001 <0.002 <0.002 | <0.001 <0.010 <0.005 <0.001 <0.001 <0.001 <0.010
Cadmium (mg/L) | <001 <0.001 <0.001 <0.002 | <0.001 <0.010 <0.005 | 0.00009] | <0.001 <0.001 <0.010
Calcium (mg/L) 367 354 315 386 386 354 394 391 369 380
Chromium

0.00039 0.00077 0.0005J <0.004 0.00044J <0.020 <0.010 0.0015J | 0.00035J | 0.00022) <0.020

(mg/L)




TABLE 5

(Continued)

| 12-Jul-05 | 28-Jul-05 | 16-Aug-05 | 7-Sep-05 | 29-Sep-05 | 26-Oct-05 | 29-Nov-05 | 18-Jan-06 | 1-Mar-06 | 5-Apr-06 | 5-Jun-06
EW-1 (85 feet) (cont’d)
iﬁ;ﬁhmm' <0.01 <0.01 <0.0002 <0.01 <0.01 <0.010 <0.01 <0.01 <0.01 <0.01 <0.01
Cobalt (mg/L) 0.00043 | 0.00069 | 0.00034J | 0.00058J | 0.00081J | <0.010 <0.005 0.0011 | 0.00082] | 0.0033 0.00147]
Copper (mg/L) 0.0195 0.0165 0.0057 0.0158 0.0159 0.0062] 0.0049J 0.0065 0.016 0.0062 0.0108J
Iron (mg/L) 5.41 47 4.64 5.08 4.48 3.2 6.27 1.17 0.796 1.36
Lead (mg/L) 0.00004 | 0.00003 | 0.00007J | <0.002 <0.001 <0.010 <0.005 <0.001 <0.001 0.00012J <0.10
g 360 314 298 385 380 347 448 352 333 399
(mg/L)
?ﬁf;%a;nese 5.79 5.18 2.77 6.25 6.73 5.42 3.41 4.74 4.93 4.8 5.05
Mercury (mg/L) | 0.00023 | <0.0002 | <0.00020 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 | <0.0002 <0.0002
Nickel (mg/L) 0.0078 0.0122 0.006 0.0038 0.0074 0.0076J 0.0025J 0.0068 0.0071 0.0116 ).0078]
Potassium (mg/L) 16.2 17.2 15.2 20.3 18.1 19.9 23.6 20.1 20.2 28.9
Selenium (mg/L) | 0.0151 0.0109 0.004 0.0031J 0.0076 0.0074] 0.0057J 0.0066 0.0072 0.0138 0.0066]
Silver (mg/L) <0.001 <0.001 <0.001 <0.002 <0.001 <0.010 <0.005 <0.001 <0.001 <0.001 <0.010
Sodium (mg/L) 1,710 1,630 1,410 1,530 1,460 1,350 1,740 1,360 1,370 15,550
Thallium (mg/L) | <0.001 <0.001 <0.001 <0.002 <0.001 <0.010 <0.005 <0.001 <0.001 0.00008J <0.010
Vanadium (mg/L)| 0.00039 | 0.00063 | 0.00051) | <0.002 0.0044 <0.010 0.0014] 0.0112 0.007 0.0171 0.0059J
Zinc (mg/L) 0.0396 0.0123 0.0079 0.0063 0.0086 <0.020 0.0657 0.0023 0.0033 0.0076 0.0083J
°C = degrees Celsius
DHP = downbhole probe
DO = dissolved oxygen
J = estimated value
mg/L =  milligrams per liter
mV =  millivolt
NM = not measured
ORP = oxidation reduction potential
TOC = total organic carbon
pumhos/cm =  micromhos per centimeter

Note: DO, ORP, and temperature values shown in parenthesis measured with downhole probe.




TABLE 6

TCE and 1,4-Dioxane Concentrations in Shallow and Deep Monitoring Wells
Cooper Drum Company Superfund Site, South Gate, CA

Initial Final
Initial TCE Final TCE 1,4-Dioxane 1,4-Dioxane
(July 2005) (June 2006) | Percentage | (July 2005) (June 2006) Percentage
Well ID (mg/L) (mg/L) Change (mg/L) (mg/L) Change

Shallow Wells
EW-1 (63 ft bgs) 660 65 -90% 750 47 -94%
MW-33A 940 180 -81% 630 99 -84%
MW-20 520 110* -79% 140 79% -44%
Shallow Well Average -83% -74%
Deep Wells
EW-1 (85 ft bgs) 55 29 -47% 51 9.4 -82%
MW-33B 39 25 -36% 1.4 1.0 NA
MW-20B 16 6.3% -61% 0.5 2.2% NA
Deep Well Average -48 % NA

* Final data for MW-20 and MW-20B are from March 2006 when oxidant injection into the nearest injection well was ceased.

ftbgs = feet below ground surface
mg/L = micrograms per liter
NA = Not applicable; initial concentrations were too low to allow a meaningful evaluation of changes

TCE trichloroethene




TABLE 7

Evaluation of Rebound in Shallow Monitor Wells Three Months After End of Pilot Study
Cooper Drum Company Superfund Site, South Gate, CA

Initial Percentage Percentage
Concentration | Concentration | Change Since | Concentration Change
July 2005 in June 2006 | Start of Pilot | in August 2006 | Since Start of

Well COC (ng/L) (ng/L) study (ng/L) Pilot study
EW-1(63ft) |TCE 660 65 -90% 120 -82%
EW-1 (63 ft) | 1,4-Dioxane 750 47 -94% 250 -67%
MW-33A TCE 940 180 -81% 130 -86%
MW-33A 1,4-Dioxane 630 99 -84% 74 -88%
MW-20 TCE 520 110* -79% 140 -73%
MW-20 1,4-Dioxane 140 79% -44% 71 -49%

* Final data for MW-20 and MW-20B are from March 2006 when oxidant injection into the nearest injection well was ceased.

COC
TCE

pg/L

contaminant of concern

trichloroethene
micrograms per liter
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Figure 7. COC Concentrations at EW-1 (63 feet)
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Figure 8. COC Concentrations at MW-33A
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Figure 9. COC Concentrations at MW-20
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Figure 10. COC Concentrations at EW-1 (85 feet)
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Figure 11. COC Concentrations at MW-33B
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EXECUTIVE SUMMARY

Bench-scale treatability testing was conducted on soil SB-33 (collected from 55-77 feet)
and groundwater EW-1 from the Cooper Drum site in Southgate, California to evaluate
the ability of ozone and Peroxone (a mixture of ozone and hydrogen peroxide) to destroy
dioxane. Site groundwater also contained trichloroethene (TCE) and other volatile
organic compounds (VOCs), but these were of lesser concern because most are known to
be degraded by Peroxone and or ozone. Tests were also conducted to evaluate the
potential for ferrous iron, chelated iron, and olefins to enhance the effectiveness of ozone
toward dioxane removal.

Bench-scale laboratory testing clearly demonstrated that treatment of soil and
groundwater with ozone alone or with Peroxone (a mixture of ozone and H,0O;) could
destroy 1,4-dioxane as well as other VOCs. Complete removal of all COCs from the
aqueous phase was achieved with all treatments. Additional tests confirmed that dioxane
was also removed from the soil phase. No VOCs were detected in off-gases.

COC removal was due to destruction not volatilization. NO VOCs were detected in off-
gases from the ozone and Peroxone tests and dioxane was not removed from the aqueous
phase by sparging with nitrogen, an inert gas.

Removal of dioxane by ozone alone was probably due to ‘enhancement” of the ozone by
iron, bicarbonate or other compounds naturally present in soil and groundwater. In tests
conducted on DI water spiked with dioxane and various potential enhancers, dioxane was
completely removed in all cases except when olefins were added. Thus, the addition of
H,0; as an enhancer may not be required during in situ applications.

Ozone and Peroxone affected several secondary water quality parameters including
bromate, bromide, Cr(VI), vanadium, chromium (total), manganese, iron, nickel,
selenium, barium, tungsten and nitrate. The direction of the change (an increase or
decrease) was the same in most cases, but the magnitude often varied among the tests.
Parameters affected by both ozone and Peroxone were bromate, chromium (total),
manganese, iron, nickel, copper, barium, tungsten and nitrate. Parameters affected by
either ozone or Peroxone were vanadium and selenium. Copper and chromium (total and
Cr(V])), were effect by ozone and one of the Peroxone tests.

The ozone demand of soil was approximately 3,000 mg Os/kg soil.

PRIMA Environmental 1 Evaluation of Ozone and Peroxone
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1.0 INTRODUCTION

Bench-scale treatability testing was conducted on soil SB-33 (collected from 55-77 feet)
and groundwater EW-1 from the Cooper Drum site in Southgate, California to evaluate
the ability of ozone and Peroxone (a mixture of ozone and hydrogen peroxide) to destroy
dioxane. Site groundwater also contained trichloroethene (TCE) and other volatile
organic compounds (VOCs), but these were of lesser concern because most are known to
be degraded by Peroxone and or ozone. Tests were also conducted to evaluate the
potential for ferrous iron, chelated iron, and olefins to enhance the effectiveness of ozone
toward dioxane removal.

Peroxone, a mixture of ozone and hydrogen peroxide (H,O,), is a strong oxidant that can
destroy a wide range of organic compounds, including chlorinated solvents and dioxane.
In principal, compounds may be completely mineralized to carbon dioxide (CO,) and
water (H,0O). Oxidation is believed to occur via the formation of hydroxyl and other
radicals, which are even stronger oxidants than either ozone or H,O, alone. Other
compounds naturally present in water could also potentially react with ozone to generate
hydroxyl radicals. These include iron (Bower, K. C. and C. M. Miller. “Filter Sand-
Phosphate Buffer Effect on 2,4-Dinitrotoluene Ozonation,” J. Environ. Eng. February
2002, 131-136, and references therein), bicarbonate, and olefins (e.g. TCE).

Because ozone is a gas and H,O, decomposes to form oxygen gas, in situ treatment via
injection of Peroxone into the sub-surface could result in removal of volatile compounds
by sparging rather than oxidation. Lab testing therefore addressed whether contaminant
removal was due to destruction or volatilization.

Finally, Peroxone is a non-selective oxidizing agent that may react with soil and
groundwater components in addition to target compounds. The most likely effects are
oxidation of soil chromium to form Cr(VI), mobilization of metals (particularly
manganese and arsenic), formation of nitrate (from reduced nitrogen species), formation
of bromate (from bromide) and precipitation of dissolved iron.

The specific goals of this proposed bench-scale testing are

e estimate the ozone demand of soil;

e estimate the longevity of H,O, in the presence of ozone,

e confirm removal of COCs and determine whether removal is due to volatilization
or destruction,

e measure the effect of Peroxone on secondary water quality parameters including
metals, Cr(VI), bromate and nitrate, and

e assess the potential of other naturally occurring compounds to enhance dioxane
destruction by ozone.

PRIMA Environmental 1 Evaluation of Ozone and Peroxone
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2.0 EXPERIMENTAL PROCEDURES

Batch tests were conducted to meet the goals in Section 1. A column test was also
considered to assess whether Peroxone could be effectively applied in the field, but
preliminary tests indicated that such a test would not yield the desired information.

2.1 Soil and Groundwater Preparation

Thirteen (13) sleeves of soil SB-33 (depths ranging from 55 to 77) were received for
testing on April 20, 2005. The soil was composited then analyzed for

- Volatile organic compounds (VOCs)

- Low-level dioxane

- Cr(V)

- Metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium,
cobalt, copper, iron, lead, manganese, mercury, molybdenum, nickel, selenium,
silver, thallium, tungsten, vanadium, and zinc)

Site groundwater (EW-1) was received for testing in two batches: 8 x 1L on April 21,
2005 and 8 x 1L on April 22, 2005. The water was used as received. Untreated water
was analyzed for

- VOCs

- Low-level dioxane

- Bromide and bromate

- Cr(VD

- Metals (aluminum, antimony, arsenic, barium, beryllium, cadmium, chromium,
cobalt, copper, iron, lead, manganese, mercury, molybdenum, nickel, selenium,
silver, thallium, tungsten, vanadium, and zinc)

- nitrate

2.2 Ozone Demand

The ozone demand of soil was estimated using a method based on the “Ozone Demand”
test described in Standard Methods for the Examination of Water and Wastewater, 19"
Ed.

A small amount of soil (2 g) was added to 1L of ozone-saturated water, then the
concentration of ozone will be measured over time using the indigo method. A control in
which no soil was added was also performed. The soil ozone demand (SOD,,) is taken to
be the difference in ozone consumption in the presence and absence of site material. It
was calculated according to the equation

SOD,, = {[O3 Consumed]j; — [O3 Consumed]conwor} X VIM Eqgn. 1

PRIMA Environmental 2 Evaluation of Ozone and Peroxone
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where
SOD = soil oxidant demand in mg Oz consumed/g soil
[O3 Consumed]conirol = change in O3 concentration in the absence of soil in mg/L
[O3 Consumed]s,; = change in O3 concentration in the presence of soil in mg/L
V = volume of ozonated water in L
M = mass of soil in g

2.3 Confirmation of COC Removal

To confirm that COCs are removed and estimate the amount of removal due to
destruction versus volatilization, two sets of tests were conducted as shown in Table 1.
The second set of tests was conducted to confirm the results of the first ozone test and to
better assess possible loss of dioxane due to sparging. (Dioxane is highly soluble in
water and does not easily volatilize upon sparging with a gas. However, to confirm that
losses of dioxane in the original tests were due to destruction not volatilization, three
additional tests, including one using inert nitrogen gas, were performed).

For each set of tests, soil, groundwater, and if appropriate 30%H,0,, were placed in a
glass reactor. The reactors to be sparged were each fitted with a gas dispersion tube and
vent for off-gases. The control reactors were sealed. All reactors were stirred with a
magnetic stirrer. The reactors were sparged with nitrogen or ozone (26 mg/L in air for
Set A tests, 31 mg/L in air for Set B tests) at a flowrate of 200 mL/minute for 3 hours.
For Set A tests, off-gases were collected in 100-L Tedlar bags. The off-gases were
analyzed for VOCs (except dioxane). The aqueous phase of Set A tests was analyzed for
VOC and low-level dioxane; soil was not analyzed. For Set B tests, both soil and water
were analyzed for low-level dioxane (but not VOCs).

Table 1. Initial Conditions for COC Removal Tests

Test Soil, g Gmml::llfv ater, Hzgl;?l% Sparge Gas
Set A Tests
Control-A 100 1,000 0 None
Ozone-A 100 1,000 0 Ozone
Peroxone-Low 100 1,000 0.07 Ozone
Peroxone-High 100 1,000 0.35 Ozone
Set B Tests
Control-B 100 1,000 0 None
Nitrogen-B 100 1,000 0 Nitrogen
Ozone-A 100 1,000 0 Ozone
* obtained by adding 2.4-12 mL 30% H,0,
PRIMA Environmental 3 Evaluation of Ozone and Peroxone
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2.4 Evaluation of Other Potential Ozone “Enhancers”

Because dioxane was destroyed by ozone (as well as Peroxone) in Section 2.3 tests,
additional tests were conducted to evaluate compounds naturally present in soil or
groundwater that could potentially enhance the effectiveness of dioxane oxidation by
ozone. These potential enhancers were ferrous iron, chelated iron, TCE (an olefin),
bicarbonate. Most tests were conducted using 1L deionized water spiked with
approximately 400 pg/L 1,4-dioxane, since this enabled one compound at a time to be
evaluated. Other tests used 1L site groundwater or 100 g site soil, since there may be
some unidentified compound in either matrix that may enhance ozone’s effectiveness.
The tests are summarized in Table 2. The test procedures were similar to those for
Section 2.3—that is, the water or soil was sparged with ozone (25 mg/L in air at 250
mL/min for about 3 hours), after which the aqueous was analyzed for low-level dioxane.
When applicable, the soil was also analyzed.

Table 2. Summary of Tests evaluating Ozone Enhancers.

Test Soil, g W;ltfr, Enhancer S[gg‘sge
Control-C None Slé?lggdrgf“ None Ozone
Ferrous Iron None éigl(zg dm]; 2 mg/LL Iron” Ozone
Chelated Iron None Sliggg deLI 2 mg/L Iron° Ozone
Bicarbonate None Sliggg deLI 1008;3%1‘ as Ozone
Olefins None sliggg - | 500ppb TCE! | Ozone
GW Only None ;?3%@% None Ozone
Soil Site Soil Sliggg deLI None Ozone

“ DI water spiked with about 400 ppb 1,4-dioxane

b Added as ferrous sulfate heptahydrate

¢ Added as Grow-More™ agricultural iron (iron EDTA), 13% iron by weight
¢ Water also spiked with ~ 100 ug/LTCE (an olefin)

¢ Site groundwater less settable solids.

2.5 Effect of Treatment on Secondary Water Quality

The effect of ozonation on secondary water quality parameters was determined by
analyzing the aqueous phases from the Set A tests in Section 2.3 for bromide, bromate,
Cr(V]), dissolved metals (Al, Sb, As, Ba, Be, Cd, Cr, Co, Cu, Fe, Pb, Mn, Hg, Mo, Ni,
Se, Ag, Tl, W, V, and Zn), nitrate, and pH.

PRIMA Environmental 4 Evaluation of Ozone and Peroxone
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2.6 Simulation of Peroxone Injection

A column test was to be conducted on site
soil and groundwater to simulate the
anticipated Peroxone injection procedure
that will be used in the field and determine
whether this procedure is effective using
an apparatus similar to that in Figure 1.
Because of the difficulty in designing such
a test, a preliminary test using clean sand,
DI water and indigo (a blue solution that is
rapidly decolorized by ozone) in place of
H202 was conducted. A two-inch
diameter column made of clear PVC was
filled with clean silica sand soil and DI
water. Ozone was injected toward the
bottom of the column, while indigo was
added above the ozone injection point.

Despite extensive effort, it was difficult to
disperse evenly the indigo or the ozone the

sand column, though when the two reagents
did mix, indigo was decolorized. Since it was

Peroxide Injection Port

Ozone Off-gas to
Injection Port Tedlar bag
GW Sample
Port

Figure 1. Schematic of Peroxone
Column Test Apparatus

unknown whether this difficulty would be an issue in the field, it was concluded by
PRIMA, URS and EPA personnel that a laboratory column test could not accurately
demonstrate the field applicability of Peroxone injection. A column test using site soil
and groundwater was therefore not performed. This simulation is discussed further in

Section 3.

2.7 Analytical Procedures

The method for each analysis and the laboratory that performed the analysis are given in

Table 3.

PRIMA Environmental
June 30, 2005

Evaluation of Ozone and Peroxone
URS Cooper Drum



DRAFT

Table 3. Analytical Methods.

Analyte Method Lab performing
test™
COCs:
VOCs 8260B Alpha Analytical
Low-level dioxane 8260B direct inject | Alpha Analytical
Metals (Be, Al, V, Cr, Mn, Fe, Co, Ni, ICP/MS Alpha Analytical
Cu, Zn, As, Se, Mo, Ag, Cd, Sb, Ba, W,
Hg, Tl, Pb)
Cr(VD EPA 7199/Hach** | Excelchem/PRIMA
Nitrate EPA 300 Excelchem
Bromate and bromide EPA 300 Columbia
Analytical
pH Probe PRIMA

* Alpha Analytical (Sparks, NV), PRIMA Environmental, or Excelchem (Roseville, CA), Columbia Analytical Services (Kelso,

WA)

** Hach DR 2010 Spectrophotometer and appropriate Hach kit reagents

PRIMA Environmental
June 30, 2005
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3.0 RESULTS AND DISCUSSION

Bench-scale laboratory testing demonstrated that treatment of soil and groundwater with
ozone alone or with Peroxone (a mixture of ozone and H,O,) could destroy 1,4-dioxane
as well as other VOCs. Removal was due to destruction, not volatilization. Both
Peroxone and ozone affected several secondary water quality parameters. In most cases,
the direction of the change was the same, but the magnitude often differed. Treatment of
soil and groundwater with ozone was as effective as treatment with Peroxone probably
due to iron, bicarbonate and other compounds naturally present in soil and water , which
acted as ozone “enhancers” in the same manner as did H,O,.

3.1 Characterization of Untreated Soil and Groundwater

The concentrations of COCs and other parameters in untreated soil and groundwater are
shown in Table 4. For clarity, only detected compounds are listed. Complete analytical
reports are provided in the Appendix. Site soil contained 55 pg/kg dioxane, while
groundwater contained 720 pg/L dioxane. No other VOCs were detected in soil. Some
chlorinated ethenes and ethane were detected in groundwater—the most prominent were
TCE (520 pg/L) and cis-DCE (200 pg/L).

Of the 21 metals tested, untreated groundwater contained detectable quantities of seven:
manganese (2,700 pug/L), iron (2,400 ug/L), nickel (72 ug/L), arsenic (45 ug/L),
molybdenum (130 pg/L), barium (39 pg/L), and tungsten (9.4 ug/L). All of these metals,
as well as several others, were detected in soil. Groundwater contained 2,480 pg/L
bromide and < 1.00 pg/L Cr(VI).

3.2 COC Removal / Mechanism of Removal

The results of the Set A tests are shown in Table 5, respectively. Complete analytical
reports are provided in the Appendix. No VOCs were detected in the off-gases above the
detection limit of 0.4 pg/L.

The ozone and Peroxone tests were nearly identical. In the Set A tests, dioxane and all
VOCs detected in untreated groundwater and in the control were removed to below their
respective detection limits and no VOCs were detected in the off-gases. The only
difference between the tests was the formation of a small amount of bromoform (1.4
pg/L) in the ozone test. Because no VOCs were detected in the off-gases, VOC losses
from the aqueous phase must be due to destruction, not volatilization.

Because dioxane is not easily removed from water by sparging, the loss of dioxane from
the aqueous phase was assumed to be due to destruction. To test this hypothesis, a
second set of tests (Set B tests) was conducted. This set of tests compared dioxane
removal by ozone to dioxane removal by nitrogen, an inert gas. The results are shown in
Table 6. Dioxane was completely removed from the ozone-sparged test, but was
unaffected by sparging with nitrogen. Furthermore, dioxane was not detected in soil

PRIMA Environmental 7 Evaluation of Ozone and Peroxone
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from the ozone-sparged test, confirming that removal of dioxane by ozone was due to
destruction.

Table 4. Concentrations of COCs and Other Parameters in Untreated Materials.

. Untreated
Analyte Units Untreated Soil | Groundwater
1,4-dioxane ppb 55 720
1,1,-DCE ppb <20 32
trans 1,2-DCE ppb <20 7.6
1,1-DCA ppb <20 48
cis-DCE ppb <20 200
1.2-DCA ppb <20 5.1
TCE ppb <20 520
Bromate pg/L n.m. <25
Bromide ug/L n.m. 2,480
Cr(VI1) ppb 1.04 <1.0
Metals
beryllium ppb < 1,000 <4
aluminum ppb 19,000,000 <200
vanadium ppb 50,000 <5
chromium (total) ppb 120,000 <5
manganese ppb 540,000 2,700
iron ppb 29,000,000 2,400
cobalt ppb 17,000 <5
nickel ppb 190,000 72
copper ppb 36,000 <10
zinc ppb 58,000 <100
arsenic ppb 4,000 45
selenium ppb < 1,000 <5
molybdenum ppb < 1,000 130
silver ppb < 1,000 <5
cadmium ppb < 1,000 <5
antimony ppb 3,400 <5
barium ppb 290,000 39
tungsten ppb < 1,000 9.4
mercury ppb <200 <1
thallium ppb < 1,000 <5
lead ppb 7,000 <5
Nitrate mg/L n.m. 0.902
pH -- n.m. 7.43
PRIMA Environmental 8 Evaluation of Ozone and Peroxone
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Table 5. Concentration of COCs in Set A Tests.

. Peroxone- Peroxone-
Analyte Units Control-A Ozone-A Low-A High-A
1,4-dioxane ug/L 680 <3 <3 <3
1,1,-DCE ug/L 23 <1 <1 <1
trans 1,2-DCE ug/L 6 <1 <1 <1
1,1-DCA ng/L 39 <1 <1 <1
cis-DCE ng/L 160 <1 <1 <1
1.2-DCA ug/L <5 <1 <1 <1
TCE ug/L 420 <1 <1 <1
Bromoform ug/L <5 1.4 <1 <1

Table 6. Concentration of Dioxane in Set B Tests.

Test 1,4 Dioxane, ppb
Soil Groundwater
Untreated <50 690
Control-B 110 600
Nitrogen-B 110 600
Ozone-B <50 <3

3.3 Evaluation of Ozone Enhancers

Conventional wisdom states that ozone alone cannot destroy dioxane— H,O, is required
in order to generate hydroxyl radicals. However, the results presented in Tables 4 and 5
clearly demonstrate that sparging site soil and groundwater with ozone alone can destroy
dioxane and reduce aqueous concentrations from about 690 pg/L to < 3 pg/L. This
implies that other compounds naturally present in soil or groundwater can “enhance” the
effectiveness of ozone in the same manner as H,O,. To test this hypothesis, additional
tests were performed. The results are shown in Table 7.

Table 7. Concentration of Dioxane in Ozone ‘“Enhancer” Tests

Test # Test ID 1,4 Dioxane, ppb
Soil Groundwater

n.a. Untreated Spiked DI n.a. 400

1 Control (no enhancer) n.m. 98

3 Ferrous Iron n.m. <3

7 Chelated Iron n.m. <3

4 Bicarbonate n.m. <3

5 TCE (Olefins)* n.m. 69

6 GW Only n.m. <3

8 Soil Only <50 <3

Notes:

— n.a. =not applicable

— n.m. = not measured

— Initial TCE concentration in Test 5 = 69 ug/L

—  Test # provided to correlate Table 6 results with analytical reports provided in Appendix

PRIMA Environmental 9 Evaluation of Ozone and Peroxone
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Complete removal of dioxane was obtained in all of the tests except the test in which an
olefin (TCE) was the “enhancer”. Dioxane concentration was reduced in (but not
completely removed from) the control, which was sparged with ozone but contained no
enhancer. This confirms that iron (ferrous or chelated iron), bicarbonate (alkalinity) and
possibly other, unidentified compounds can enhance the ability of ozone to destroy
dioxane.

3.4 Effect of Peroxone and Ozone on Secondary Water Quality

The effect of ozone and Peroxone treatment on secondary water quality parameters is
shown in Table 8. Treatment with ozone or Peroxone affected several parameters,
including bromate, bromide, Cr(VI), vanadium, chromium (total), manganese, iron,
nickel, copper, selenium, barium, tungsten and nitrate. The direction of the change (an
increase or decrease) was the same in most cases, but the magnitude often varied among
the tests.

Table 8. Effect of Ozone and Peroxone on Secondary Water Quality

. Peroxone- Peroxone-
Analyte Units Control-A Ozone-A Low-A High-A
Bromate ug/L <25 232 46 78
Bromide ug/L 2,310 1,910 2,260 4,170
Cr(VI1) ppb <1.00 9.98 <10 <10
H202, residual ppm 0 0.00 ~ 400 ~ 2,000
Metals
beryllium ppb <4 <4 <4 <4
aluminum ppb <200 <200 <200 <200
vanadium ppb 27 30 130 160
chromium (total) ppb <5 12 <5 6.6
manganese ppb 2,400 <10 180 190
iron ppb 2,400 1,900 1,200 1,200
cobalt ppb <5 <5 <5 5.5
nickel ppb 66 29 18 26
copper ppb 30 40 26 79
zinc ppb <100 <100 <100 <100
arsenic ppb 25 29 25 26
selenium ppb 7.0 18 7.4 9.6
molybdenum ppb 150 160 150 140
silver ppb <5 <5 <5 <5
cadmium ppb <5 <5 <5 <5
antimony ppb <5 <5 <5 <5
barium ppb 31 19 18 16
tungsten ppb 10 <5 <5 <5
mercury ppb <1 <1 <1 <1
thallium ppb <5 <5 <5 <5
lead ppb <5 <5 <5 <5
Nitrate mg/L <05 29.2 38.7 15.6
pH - 7.37 8.15 8.16 8.20
“ppb” = pg/L; “ppm” = mg/L
PRIMA Environmental 10 Evaluation of Ozone and Peroxone
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Parameters affected by both ozone and Peroxone were bromate, chromium (total),
manganese, iron, nickel, copper, barium, tungsten and nitrate. Bromate increased from <
25 ng/L in the control to 232 pug/L in the ozone test and 46 to 78 pug/L in the Peroxone
tests. Nitrate increased from < 0.5 mg/L in the control to 15 to 39 mg/L in the ozone and
Peroxone tests. Manganese decreased from 2,400 ug/L in the control to < 10 pug/L in the
ozone test, but to only 180 to 190 pug/L in the Peroxone tests. In contrast, the reduction in
iron was more significant in the Peroxone tests than in the ozone test. Nickel
concentrations decreased from 66 pg/L to 18-29 ug/L, barium decreased from 31 pug/L to
16-19 pg/L, and tungsten decreased from 10 pg/L to < 5 pg/L.

Parameters affected by either ozone or Peroxone were vanadium and selenium.
Vanadium increased from 27 pg/L in the control to 130-10 pg/L in Peroxone tests, but
was not affected by ozone alone. In contrast, selenium increased from 7.0 ug/L in the
control to 18 pg/L in the ozone test, but was not affected by Peroxone.

Copper and chromium (total and Cr(VI)), were effect by ozone and one of the Peroxone
tests. Specifically, ozone and Peroxone-High increased the concentration of copper from
30 pug/L to 40-79 pg/L, but the Peroxone-Low test had no effect. Similarly, Total Cr
increased in the ozone and Peroxone-High tests, but not in the Peroxone-Low test.
Cr(VI) was detected in the ozone test at 9.98 ng/L. Cr(VI) was not detected above the
detection limit of 10 pg/L in the Peroxone-High test. (Note: the Cr(VI) results reported
in Table 7 were measured using a Hach test kit. Analyses were also performed using
EPA Method 7199, but the value for the Peroxone tests was much higher than total Cr
values and Cr(VI) measurements made with the Hach kit and are therefore not reported.
PRIMA Environmental has encountered this problem in the past when using EPA
Method 7199 to analyze low pH samples containing residual peroxide.)

3.5 Soil Oxidant Demand (Ozone)

The concentration of ozone over time is shown in Figure 2 for the soil ozone demand test.
The measured soil ozone demand, calculated from Eqn. 1, was approximately 3,000 mg
Os/kg soil. The ozone applied in the Ozone-A test in Section 3.2 was 940 mg, which is
about 3 times greater than the mass of ozone needed based on the measured SOD. This
was sufficient to destroy all of the COCs, implying that a large excess of ozone is not
required.

3.6 Simulation of Peroxone Injection

A column test was conducted in an attempt to determine whether ozone and H202 (the
components of Peroxone) injected one above the other in the same well would mix in the
subsurface and destroy dioxane. To observe the potential for mixing directly, a column
test using clean white sand, DI water, ozone and indigo was performed. Indigo was used
in place of H202 because indigo is a blue liquid that decolorizes quickly upon contact
with ozone. White sand was used so the indigo could be easily observed.

PRIMA Environmental 11 Evaluation of Ozone and Peroxone
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—A— Control (no soil)
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Figure 2. Soil Oxidant Demand (Ozone). Ozone Remaining.

The indigo was added to a Y-inch injection “well” about three inches above the ozone
injection well. When air-pressure was applied to the indigo well, the indigo moved out
into the sand column. However, once air-pressure was removed, the indigo was mostly
sucked back into the well. Repeated applications of pressure resulted in only a little
mixing between the indigo and the DI water within column.

Mixing between ozone and indigo was erratic. Application of ozone often resulted in
channeling. If the channels were in the area of the indigo, then the indigo quickly
decolorized. However, if the channels were away from the indigo, then the indigo
persisted, suggesting that dissolution of ozone into the water and diffusion of ozone to the
indigo was relatively slow. Varying the ozone flowrate and pressure caused the channels
to shift, eventually enabling decolorization of indigo.

Because of the difficulties distributing ozone and indigo in this column test and because
of the uncertainty about whether these problems would occur in the field, personnel from
PRIMA Environment (Cindy G. Schreier), URS (Don Gruber and Venus Sadeghi), and
USEPA (Michelle Simon), who were present when this column test was conducted,
concluded that a column test could not accurately predict the effectiveness of the
proposed field delivery system of Peroxone. Consequently, no column test was
conducted using site soil, site groundwater and Peroxone.

PRIMA Environmental 12 Evaluation of Ozone and Peroxone
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4.0 ENGINEERING CONSIDERATIONS

Both ozone and Peroxone effectively destroyed 1,4-dioxane and other VOC:s in site soil
and groundwater. Some observations that should be taken into consideration when
evaluating these technologies for full-scale application are provided.

Peroxone vs. Ozone. Although conventional wisdom indicates that ozone alone cannot
destroy low-levels of dioxane, complete removal of dioxane to < 3 pug/L. was observed in
when soil and groundwater were treated with ozone alone, as well as with Peroxone
(ozone + H,0,). Additional tests indicate that iron, alkalinity (bicarbonate) and possibly
other compounds naturally present in site soil and groundwater can enhance the
effectiveness of ozone in a similar manner as H,O,. Therefore, at this site, ozone may be
as effective at destroying COCs as Peroxone.

Ozone Demand. The results of the laboratory study can be used to estimate the size of
the ozone generator needed for full-scale application. In this study, approximately 940
mg O3 was applied to the soil-groundwater mixture, which was about 3 times the dose
(300 mg O3) required to meet the measured soil ozone demand. This dose resulted in
complete removal of dioxane and all VOCs, but also resulted in the formation of 232
pg/L bromate. A lower ozone dose may be able to achieve the same degree of COC
removal without generating as much bromate.

Destruction vs. Volatilization. No VOCs were observed in off-gases from the ozone
or Peroxone tests, implying that the VOCs were destroyed, not volatilized. Dioxane was
not removed from water that was sparged with inert nitrogen gas, implying that dioxane
was also destroyed by ozone and Peroxone.

Field vs. Laboratory Conditions. The concentrations and magnitude of changes in
secondary water quality parameters may differ between the field and the laboratory due
to differences in the reaction conditions. However, the laboratory data are useful as
guides as to which parameters, if any, may be of concern in the field.

PRIMA Environmental 13 Evaluation of Ozone and Peroxone
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5.0 CONCLUSIONS

Bench-scale laboratory testing clearly demonstrated that treatment of soil and
groundwater with ozone alone or with Peroxone (a mixture of ozone and H,O;) could
destroy 1,4-dioxane as well as other VOCs. Complete removal of all COCs from the
aqueous phase was achieved with all treatments. Additional tests confirmed that dioxane
was also removed from the soil phase. No VOCs were detected in off-gases.

COC removal was due to destruction not volatilization. NO VOCs were detected in off-
gases from the ozone and Peroxone tests and dioxane was not removed from the aqueous
phase by sparging with nitrogen, an inert gas.

Removal of dioxane by ozone alone was probably due to ‘enhancement” of the ozone by
iron, bicarbonate or other compounds naturally present in soil and groundwater. In tests
conducted on DI water spiked with dioxane and various potential enhancers, dioxane was
completely removed in all cases except when olefins were added. Thus, the addition of
H,0; as an enhancer may not be required during in situ applications.

Ozone and Peroxone affected several secondary water quality parameters including
bromate, bromide, Cr(VI), vanadium, chromium (total), manganese, iron, nickel,
selenium, barium, tungsten and nitrate. The direction of the change (an increase or
decrease) was the same in most cases, but the magnitude often varied among the tests.
Parameters affected by both ozone and Peroxone were bromate, chromium (total),
manganese, iron, nickel, copper, barium, tungsten and nitrate. Parameters affected by
either ozone or Peroxone were vanadium and selenium. Copper and chromium (total and
Cr(V])), were effect by ozone and one of the Peroxone tests.

The ozone demand of soil was approximately 3,000 mg Os/kg soil.

Column tests (as described in this study) cannot accurately predict the effectiveness of
proposed field application methods Peroxone injection.

PRIMA Environmental 14 Evaluation of Ozone and Peroxone
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Field Pilot Study Photographs
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B-2. Bench Scale Test
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. Pilot Test Max Ox Injection Well Installation (MOx-1A and -1B)
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B-8. 1-Foot Hydrogen Peroxide Injection Screen
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B-9. Injection Well Installation
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B-10. Injection Well Above-Ground Valving (MOx-1A and -1B)
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B-12. MOx-3A and -3B)
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B-14. Pilot Test Trenching
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B-16. Applied Process Technologles (APT) Pulse Ox1 00T Trailer
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B-18. Pulse Ox 1OChem|caI OX|dat|on System
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B-20. Process Logic Controler (PLC) (Top of Photo)
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B-22. System Pressure and Air Flow Gauges
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B-24. Ozone Generator



Cooper Drum\12-06-cooper-drum-photos.cdr LCT 12.21.06 SAC 13

- ..\.
. q A
A el ‘

B-26. Air Injection Skid




m-photos.cdr LCT 12.21.06 SAC 14

.

B-27. Groundwater Sampling at Monitoring Well MW-20
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Boring Logs and Well Completion Details




Report: ENV_1A; Project File: DAGINTWAPROJECTS\COOPDW.GPJ; Data Template:WC_CORP1.GDT  Printed: 7/13/99 ;

Project: Cooper Drum : Log of Boring EW-1
Project Location: 9316 S. Atlantic Ave., South Gate, California ,
! Sh
Project Number: 53F4005900.02 eet 1 of 2
Date(s) 3129199 - 3129198 ES9%%d b Gonsalves ghecked
Driling Drili Bit . Totai Depth
Drill Ri Drilling 3 e - Hammer Weight/
Tpe ig _ CME-85 Contractor ©regg Drilling & Testing Drop (lbsfm.)g
Groundwater Date Approx. Surface
Level (feet) 56 Measured 3/29/99 Elevation (et 103.6 MSL
Diameter of . Diameter of : Type of Screen |
Hole (inches) 144NCR | well(inches) 64MCh | WeiiCasing  Schedule 40 PVC Perforation _ 0-020-inch
m(gack Monterey #1C sand I@gﬁgm Neat cement grout mixture with 5% bentonite
Comments Upon reaching total depth, boring converted to 6" diameter extraction well, nested with 1" diameter piezometer.
SAMPLES % - _§_
§ 5 |8 58| 2 | REMARKSAND
s £ 5 € |a_Jo MATERIAL DESCRIPTION €:|359  WELLDETAL
£ B8z 2 5E5s i
w aof o o =3
h = B |[£2|68 5
0 Y]
1 SAND (SP) Poorty graded, fill, gray, dry, medium ]
\ ) ] dense medium grained 1 E.?g-‘" advancin gd-EW'1n
100 _ 1T F SANDY SILT (ML), dark brown, moist, non 3 S bonng @0900 adjacent to
5— "t 11+ plastic, firm, very i)ine grained ] boring SB-1 on 3/29/99.
j I ] No samples collected,
95 | SILTY SAND (SM), brown, moist, medium dense, lithology based on boring
7 very fine grained 7 8B-1
10-] 1T SANDY SILT (ML), gray brown, moist, firm, low
] 1)1 plasticity i
90 i I ]
15 SILTY SAND (SM), dark brown, moist, very fine
] to fine grained, ]
g5 j ]
| SILTY CLAY (CL), grayish brown, moist, firm, low |
20— / to rr:joderate plasticity, minor very fine grained
. /- san ‘ o
80 i % i ] o
2 o 1 B
] [I4" [ CLAYEY SILT (ML), brown, moist, i, low s
. ] L1 plasticity, minor very fine grained sand ) 33
i el ] 33
75 4 : ///- T :
30 T ] 3
] gyl ] 3
1 &0
70 ] /::: ] &
L 23
35— dBP%n T 3
_ T 1 %3
b //’/ [ 7 04
4 LA R X
—65 _ pagh! . 3%
40— /// - - 33
| ///- i .0
T | A i 0
] /:/- 1 %- - %— Bentonite pellet seal 43
-60 ] Pyt 1 % % 10 46' bos
45—_ ////? ] /
. o ://- - .
55 i 1 i1 ] 0.020" slotted screen
50 ==
URS Greiner Woodward Clyde




Report: ENV_1A; Project File: DAGINTWAPROJECTS\COOPOW.GPJ; Data Template:WC_CORP1.GDT  Printed: 7/13/99

Project Location: 9316 S. Atlantic Ave., South Gate, California

Project: Cooper Drum Log of Boring EW-1

Project Number: 53F4005900.02 Sheet 2 of 2
SAMPLES -]
e '
< = § =] 2 5 . REMARKS AND
£ = 5 S |8 |e MATERIAL DESCRIPTION e WELL DETAIL
- O e Kej jad o T
23 282 £ : 8§80 £21=8,
W o8& == 3 2 O O = o) = 0o
50 e = o |T={6S 68 |20S
i p L i
-t ////"‘
—50 i ] /: ]
551 fpiis 1
//
. « B 1 Groundwater first
4 SAND (SW) Well graded, yeliow brown, very 1 ncountered at 56' bgs
4 moist, hard, fine to medium grained, subangular,
—45 i minor silt
60— SANDY SILT (ML), grayish brown, very moist,
7 EENS : firm, low plasticity _
—40 E SILTY SAND/SANDY SILT (SM-ML) grayish E
65— brown, very moist, hard, low to non plastic, very |
i fine grained R
L35 7 SAND (SW) Welt graded, yeliow brown, wet,
T subangular to angular fine to coarse grained 7
70_ sand -
30 i j
75— _
b SILTY SAND (SM), gray, wet, hard, fine to very
1 fine grained sand, '
25 i i
80— _
20 ] ]
85_ —
- 1 SAND (SW) Well graded, grayish brown, wet, 2' silt tra
15 b hard, anth\l,)ar fineto ooarsg grained sand, minor ; P sump
90— subangular to subrounded gravels up to 1" in size -
] I ] "~ |Boring terminated at 92
L 10 | 1 bgs. Construct EW-1 to
o5 N N ] 90.5' bgs.
s ] I ]
100 u -
-0 ) I ]
105— - =
.5 j I ]
110 - ]
—-10 ] ] ]
115 ~ 7

URS Greiner Woodward Clyde




Report: L\“.J_»{l“A: Project File; JACOOPER~\COOPERMW,GPJ; Data Template;WC_CORP1.GDT Printed: 4/19/04

Project: Cooper Drum

Project Location: 9316 S. Atlantic Ave., South Gate, CA
Project Number:

18600047.03020

Log of Boring MW-20

Sheet 1 of 2

Date(s)
Diilled

2/26/03 - 2/27103

Logged
By D. Gruber

gyhed(ed Don Gruber

Drilling
Method

Hollow Stem Auger

Drilt Bit

Serfype  10-inch

Total Depth

Drilled (feety 750

Drill Rig
Type

CME-95

Drilling

Contractor  WVater Development Corp.

Hammer Weight/
Drop (ibs/in.)

Groundwater
Level (feet)

Date
Measured

Approx. Surface
Elevation (feet)

Diameter of
Hole (inches)

Diameter of

10-inch Well (inches) 4-inch

Type of

Well Casing SCH40PVC

Screen
Perforation

0.020-inch

Type of
Sand Pack

#3 Sand

Type/Thickness
of Seal(s)

Neat Cement Grout with 5% Bentonite

Comments

CME Continuous Core - 5° barrel

SAMPLES

Elevation
feet
Depth,
feet

1 Type

Description
Blows/foot
Headspace
_(ppm)

MATERIAL DESCRIPTION

Graphic
Log

REMARKS AND
WELL DETAIL

Completion

Log

Flush-mount we!
" seal (no lock)

Drilling Progress
(24-hour clock)
Well

gand (SP). Gray, medium grained, pootly graded
ry. i

12-inch flush mount
traffic rated vault box

Sandy Silt (ML). Dark brown, very fine grained,
non plastic, slightly moist.

4-inch SCH 40 PVC to
55'

Silty Sand (SM). Brown, very fine grained, slightly|
moist. h

Sandy Siit (ML). Grayish brown, low plasticity,
very fine grained sand, moist.

Neat Cement from near
y surface to 48"

Silty Clay (CL). Grayish brown, low plasticity,
minor very fine grained sand, moist.

Y

%
%
%
%
%
%
Y
%
/.—
%
%
%
%
2
%
%

Clayey Silt (ML). Grayish brown, low plasticity,
1 minor fine grained sand, moist.

4%
%
%%
/%
.
7

AN N

Sand (SP). Brown, poorly graded, minor silt,
rmoist.

Silty Sand (SM). Gray, very fine grained sand,
saturated. -

1 Silty Clay (CL). Gray, low plasticity, minor fine’
grained sand, moist.




Report: ENV_1A; Projact File: JACOOPER~T\COOPERMW.GPJ; Data Template:WC_CORP1.GDT  Printed: 4/19/04

e e KB, SR

Project: Cooper Drum

Project Location: 9316 S. Atlantic Ave., South Gate, CA

Log of Boring MW-20

- t
Project Number: 18600047.03020 Sheet 2 of 2 | ,««%
SAMPLES 2 - v
(]
g < = 18 28| ¢ REMARKS AND
5 < 3 S |E |e MATERIAL DESCRIPTION [&5| 2 | WELL DETAL
CHI 1 F R 2 |8E|5o T
] 2 lo - =385
M = a o [0S 5312853
45— >
o 7
No recovery. 74
| Sand (SP). Gray, very fine grained, minor silt, First Water 47"
i saturatedf 24
i 24 [ Bentonite Chips 48-51"
! Sandy Silt (ML). Gray, moist. =
O No recovery.
1 Sand {SP). Gray, very fine grained, minor sitt,
i saturated.
il
; Grayish brown, very fine grained sand, moist.
N No recovery.
i 4-inch SCH 40 PvC,
1 3 0.020-inch Slot Screen
E - 55-70°, #3 Filter Pack
4 5 Sand 51-75
65— -
e i
704 -
75
80 -
85— -
90— -
95— -
100 -
105

URS Group, Inc.




Project: Cooper Drum Log of Montoring Well:

Location: 9316 S. Atlantic Ave., South Gate, CA Project Number: 18600047 MW-20B
Dates Drilled: 7/5/2005 Total Depth: 90 feet Borehole Name:
Drilling Contractor: Gregg Drilling and Testing | Well Construction Date: Logged By: R. Morley
:Borehole Diameter:  8-inch Casing Diameter: 2-inch Casing Type: SCH 40 PVC Checked By: Don Gruber
Drilling Method: Hollow Stem Auger Screen Interval:  80-90 feet Slot Size: 0.020-inch Sampling Method: CA Modified Split Spoon

Comments: Logged cuttings 0 - 70', sampled every 5' from 70" - 90'

=T =
S =
g 8 é g &
g¢ & L& E 2
83 &2 E: & £
RO E 5 X o =9
" EEE 2 & g
2 v I ~ B o LITHOLOGY DESCRIPTION WELL CONSTRUCTION
0 ' m Flush mount traffic 0
E NN Asphalt rated vault box o
— N : Sandy Silt (ML). Dark grayish brown (10YR 4/2), very fine grained sand, -
4 .01 soft, moist. B
' o Neat Cement Grout from
B M near surfact to 73 ft o
5 JRINE 5
7 RS 2-inch SCH 40 PVC 3
1 N . . blank casing to 80 ft o
10— INEE — 10
i . : . Sandy Silt (ML). Very dark grayish brown (10YR 3/2), decreasing sand
: o content, very moist. B
15 — IRk —15
_ A/ Silty Clay with Sand (CL). Dark grayish brown (2.5Y 4/2), soft, plastic,
very wet. i
20— /// 20
25— % 25
30 — % — 30
35 -] el silty Sand (SM). Dark gray (2.5Y 471, fine grained sand, saturated. L35 :
- ,/ Clayey Silt (ML). Very dark gray (SY 3/1), stiff, very low plasticity,
damp. -
40 — C .4 — 40
N ol : Sandy Silt (ML). Very dark gray (5Y 3/1), very fine grained sand, B

2870 Gateway Qaks Dr., Ste 300
Sacramento, CA 95833
916-679-2000




Project: Cooper Drum Log of Monitoring Well:

Location: 9316 S. Atlantic Ave., South Gate, CA Project Number: 18600047 MW-20B
= =
> =]
- 8 2% —_ o0
sE 298 3 .
8% 2 E HE= ;-
"% E E€ o g &
g @ T ~ F © LITHOLOGY DESCRIPTION WELL CONSTRUCTION
4 |- o
: Sandy Silt (ML). Very dark gray (5Y 3/1), slightly plastic, very fine L
45 — - 45
grained sand.
50— —~ 50
55 — 55
60 — — 60
65 — — 65
i Sand (SP). Dark gray (5Y 4/1), poorly graded, fine grained, saturated. |
24
70 —70
- =
- r
b 12 ) S Bentonite Seal 73-76 ft i
75 75
_ 8 L
80 — 80
| 2-inch SCH 40 PVC
7 0.020-inch Slot Screen B
85 80-90 ft L85
i #3 Filter Pack Sand 76-95 ft i
5 ) o
90 -1 Total Depth Driiled 90 feet 90
2870 Gateway Oaks Dr., Ste 300
Sacramento, CA 95833
916-679-2000




Project: Cooper Drum Log of Montoring Well:

Location: 9316 S. Atlantic Ave., South Gate, CA Project Number: 18600047 MW-33A/MW-33B

Dates Drilled: 7/6/2005 Total Depth:- 90 feet Borehole Name:

Drilling Contractor:  Gregg Drilling and Testing | Well Construction Date: Logged By: R. Morley

Borehole Diameter:  8-inch Casing Diameter: 2-inch Casing Type: SCH 40 PVC Checked By:- Don Gruber

Drilling Method: Hollow Stem Auger Screen Interval: A - 55-65'; B - 80-90' | Slot Size: 0.020-inch Sampling Method: CA Modified Split Spoon

Comments: Wells were installed as single completion wells in two adjacent 8-inch diameter borings. Lithology from MW-33B.
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] 20 L
15 —15
i 4 L
_ 4 Clayey Silt (ML). Dark grayish brown (2.5Y4/2), very low plasticity, B
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] . Il silty Sand (SM). Olive gray (5Y 5/2), very fine grained, moist.
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30 g .-||Clayey silt interbed at 30", —30
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| g Clayey Silt (ML). Very dark gray (5Y 3/1), stiff, very low plasticity,
22 damp. i
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Project: Cooper Drum

Log of Monitoring Well:

Location: 9316 S. Atlantic Ave., South Gate, CA Project Number: 18600047 MW-33A/MW-33B
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50 18 A-17- || sandysilt ML). Very dark gray (5 3/1), very fine grained sand. Bentonite Seal 48-51 ft 5
i / Sandy Clay (CL). Dark Gray (5Y4/1), plastic, very hard, wet. L
4 ” L
55 Silty Sand (SM). Dark gray (5Y 4/1), very fine to fine grained, dense, — 55
4 saturated. L
] Sand (SW). Gray (S5Y 5/1), well graded, very fine to course grained, |
coarsens downward, angular to subangular, saturated. ] Mw-33a
7 23 -] 2-inch SCH 40 PVC B
60 Very fine to fine grained sand, minor silt. g?ég'lfltmh Slot Screen — 60
T #3 Filter Pack Sand 51-67 ft |~
4 20 L
65 —65
] 20 Fine to medium grained sand. i
70 p —70
] Bentonite Seal 67-76 ft
1 14 d L
75 Coarse grained sand. 75
4 " L
80 — 80
7] Fine to medium grained sand. e N
4 ] MW-33B
"] 2-inch SCH 40 PVC i
85 — %1 0.020-inch Slot Screen -85
1 80-90 ft ‘
T -] #3 Filter Pack Sand 76-95ft [
Bk th Dri f I
90 otal Depth Drilled 90 feet 90
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DRILLING COMPANY . DRILL RIG s DRILL CREW DATE DRILLED
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" Cocper Deumn 9313 Bayo Ave , SouthGate
DRILLING COMPA . DRILL RIG DRILL CREW . DATE DRILLED
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H-s-A 1D 90 R. Horley
SAMPLING METHOD HAMMER WEIGHT {LBS) HAMMER DROP (IN) START TIME STOP TIME ~
(‘u:'l"Hﬂﬁ S
E wg wow 0=z 3 4
Z IEE| sawpe | o g ge [oF| 8 % 28 DESCRIPTION OF SUBSURFACE MATERIALS
& |38 o | &3 | 2F |*E/ 32| 38 2
a = 2 = SURFACE CONDITIONS: 37 A<ohal +
¢ :
s E SAND: &ine gran), most; wn Kormm .
° ] lowis oY Very Dark o %;sh brusn S(‘N SAND h)
B 3/2 V. fine grain magsi-; anifornn -
s : 0 350 . 2‘%;(,_ Gmy‘?th Q:‘:-?un le’t\l SA'U03 wicdreade 1n ScH"
] ConienT; V.fme gand -, uniform; moist:
—E 2,5Y Yar gnawl[sh brovsn Sat.ncly SI\LT;
20— 0353 1 4l2 Soft, meisT; V. fine sanp;
- a.5Y VeryDark gqrayish brown Clayey SILT
25 — 32 | Soft; slightly plastic 5 damp:
T pws| || |41 | Coeamwsk brewn sty ClaY; Sopt
— Dampes very plqsﬁc_-)
SKETCH OF BleNG LOCATION
M 0‘( 1 A 1 B BORING NUMBER
3
Page_‘_ofj m




PROJECT NAME

Druw 9213 ° LOCATIONA'V L4
r
DRILLING COMPANY DRILL RIG Yo DRILL CREW DATE DRILLED
reqa ol H-\2. Sugn o7hzjos
DRILLINY METHOD J BORING DIAMETER (IN) TOTAL DEFTH OF BORING (FT) LOGGE;:Y
H-%-p :
SAMPLING METROD RAMMER WEIGHT (LES) FAMMER DROP () START TIME STﬁ TIME
Cuttingg
E w 5 ww 0= % .'J"
z %’ % saeLe ; g gc |oF| 8% 8 g DESCRIPTION OF SUBSURFACE MATERIALS
o ] b3 a g *el 52 2
a 3 F ® 8] =° | sureace conomons: 3% A< pha ld,
‘E 25 CLAY med ste 3 Vo flas‘t‘m 5 molsf')
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| w3 (] Sandy S|l+3 e greun 54+U.|"a'\‘eo‘;
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Cooper Drum MaxOx well as built description

1-inch stainless steel, 0.020-inch V-slot screen 87 ft. to 90 ft , ¥2-inch O.D. stainless steel
tubing O to 87 ft.

#3 filter sand 86.5 ft to 90 ft

bentonite pellets 85 ft to 86.5 ft

1-inch stainless steel, 0.020-inch V-slot screen 83 to 84 ft., Y5-inch O.D. stainless steel

- tubing O to 83 ft. with metal brackets every 10 feet to surface

#3 filter sand 81 ft to 85 ft.

bentonite pellets 72 ft to 81 ft

1-inch stainless steel, 0.020-inch V-slot screen 67 ft. to 70 ft , Y5-inch O.D. stainless steel
tubing O to 67 ft.

#3 filter sand 66.5 ft to 72 ft

bentonite pellets 65 ft to 66.5 ft

1-inch stainless steel, 0.020-inch V-slot screen 63 to 64 ft., V2-inch O.D. stainless steel
tubing 0 to 63 ft. with metal brackets every 10 feet to surface

#3 filter sand 61 ft to 65 ft.

bentonite pellets 58 ft to 61 ft.

bentonite seal 2 ft to 58 ft.
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MONITOR WELL NO: MW-20

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): ___37500 i Sampler(s). ____SL/DG
Sampling Date: @1‘(2@06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW, Y8 .10 ft Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 75 4 0.652

(from casing top as marked) 6 : 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.f]’h (7.48 galicu. Ft))
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: __ 93 |12

(CV xH = VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe?(mg/L): ___ 1.0
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

og4h | Z3 | 9l |3l | 25 [1i-b ] ok} [48.81 |ezueo |G
ORSY [Z49Z | quit [Fle | 45 [ wid [ oM} | 4R |8 8y
o864 |24.05 | 94zz |2 | L2 |102.0 | osdb | 48 | -0bb | b
gt |z440 | aq3o [Fo| (F | 931 | 036 | 4839 | .04 )
oqe0 | 2496 | joold (R4 | Fo | 88.1 | 0.zF | 48.F8 | oz | .bed
o303 2463 | 10165 |F.W | 84 | 80.6]0.22 | 48 AR | 120 fo0
Ao |zd4-4% | 19255 || 105 |eed | ot | da 3R | -1z | .60
N |244) | 0oWwo |[g.a4| zd (Ll | 66 | 4gt3 | 150 - 6o
iz 2433 | \o%ed |H15| i27 [48.) | 05 | 4837 | .y3d | Lbel)
AlS |24.3F | \o4zs |F-1S V3% [TB.L | 0T | 49T | 192 | .6

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks Ak_full&'o @ C;S &4

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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1) Well Casing Elevation (WCE) fi

MONITOR WELL NO: MW-20B
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s): __37501 Sampler(s): ___ SL/DG
Sampling Date: __ 0% |\IZ \‘Qs Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: m.olo Method of Measurement: Interface Probe Y N
Screened interval: ~I5F— Other:

(from casing top as marked)

2) Depth to Water Surface (DTW ﬂg ":;E f

(from casing top as marked)
3) Well Depth (WDY): - 9p¥t

(from casing top as marked)

Well Diameter (in
2

Casing Volume (CV)/ft (gals)
0.163

0.652

4
6 1.468
D

4) Height of Water Column (H) ft CV = (23.49) x [(D/24)]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ffh (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: Q} 'IZ |QS
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fé? (mg/L): 3. l
(VW xNC=TC)
Cond Turbidity  ORP D.0. WaterLevel Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
1003|2257 [\S93F [F.00 [7iow e | g2z | d.i Lo\Seg | 08§
100 (2225 | 15948 [3.0 | yiwo |23 [ 025 | 6] 042 [oaf
08 2295 \Goop [3.13 | Tiow [-¥9:2 | 028 | ya M| 0 | 9.9
olZ [Z22.00 | Y053 [F.F | wow| #2024 | 4840 | 8Y¢ | 04D
[01S [ ZT 03| j0 [+.F[row 413 (.18 | 4550 | Q3 {090
joid 2303 ] (olo [HL| 954 |5 lod | 4B.5F] iS50 |aq¥-
2! [28.00] j30%F [Fi6 | F21 [(2.0 |02 |4u.5F | .iFT 0. 49
10Z4 [ 23.08| il [Fz | 557 -6t 0012 S | 204 040
[WT3 [20.0% | Yz (%2 [3lo [~M) | o.M | aper| 251 | OO0
o0 |23 | fgeit [$04 214|920 | 6.1 | 4RSI 758 |oq@
032 |zz.iz] joliz [Fi3 | A6 |33 ol | 4653 236 |o.qm

INSTRUCTIONS AND COMMENTS

S gumo @ AS &

Purging/Sampling Remarks

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-33A
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __37502 Sampler(s): ___SL/DG
Sampling Date: __a¥ \‘|’1 “Qg Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing - Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: Depth Sounder Y N Depth to Product:
Other: IMethod of Measurement: Interface Probe Y N
Screened interval: Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (OTW___ 4% 3H ft Well Diameter (in) Casing Volume (CVYF (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): S & 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)}]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: " Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: !ﬂ’!iz t(\(

(CVxH=VvW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): (VA
(VW xNC =TC)
Cond Turbidity ORP D.O.  Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

W2 |2zz9¢ | 3436 |32\ [Yow | o |6-32 | 03] | o | Bog
ws 21 54 | 3353 R owo |32 | 640 | fdo o4 . S0
W [ZXge [ I3 [T ] WS |26 [035 [P | .AD 2N
W2\ [z4.09 |g2%0  |[F3) s6l |31Y |02 [ 4442 | .36 &9
wzd |24 | F2do  |Fle| gzy |40 | 025 [ uf 4 | .i20 Bop
W2t |zd.eb | ¥208  [F6 [ BEF [-354 | 022 | R4S | .idd S
W3o | 240e | 432 |35 [ (Gt |32 (08 | @ | .icn | B
wsy |24 | 53 [4ts | 3 (33 |03 | dasht | s92 | B®
WSk [ 240§ | oz [F | 50 |-308| 0t |utdo |wniy | .Bof

INSTRUCTIONS AND COMMENTS ' #

Purging/Sampling Remarks &' M 8 Q @

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: MW-33B

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __37503 Sampler(s). ___SL/DG
Sampling Date: oﬂ‘(!Z Y Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: i Method of Measurement: Interface Probe Y N
Screened interval: : Other:
1) Well Casing Elevation (WCE) R <0 ft

(from casing top as marked) ’
2) Depth to Water Surface (DTW l-!g s ft Well Diameter (in) Casing Volume (CVY/ft (qals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]

(from casing top as marked) CV = 3.14 [(D/2)/12 in ft]*h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: __ g% hz|n§

(CV x H = VW) vt
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
. 2 =2 fb
Total Volume of Water to Purge (TV) " gals Fe“ (mg/L): &~ v
(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

1z [ 7443 | \Sas3 (326 9go [ q | 231 [ 4830 | com | oS
V2N | Z3.B) | isese |14 | 3<f) |-Sto | 188 | e F | .o o 2o
(21q | 2401 | 16T |Fi5| oS |82 | Weo | 4330 | oz | 0.&g
1212|2432 | V5803 |93 doq |~Ged | V51| 4830 .09 | odg
i1zz8 |z430 | \sa3s |F2] 32 [le-4| 1352 | g83o | 20 [o.8.9
V228 2429 | 15919 |[Fn|z3z |6SB | V)2 [ 49 % | 4 [edw
23 | 24.20| 159% |F.10[28% |-659| 0B | 4830 ] -1b |48
lzz4 |24.30 | is94% [Fu0] 99 |- 0.8 [ 4u 30| .92 | 0.8
223 |24%5 | deodty, (a0l sp [6FF |63t [ 48T | 26 | 0B
[Zdo [Z9.00 | K015 [#1o | 134 [ 681 [e.63 | B.F0 | 2% | g3
izd3 | 2425 | \eozg |¥.00| 95 [«Q.0 |85 | dito | F64 | 03
2a. 2422 | tboop (300 8% [Fodr |odF | d8F0 | 288 | ag
28 | 79| Wws [F-10[FB |NY o045 | dbIo| Stz | 0.9

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks g’;,ﬂﬁp @. %g{?@ N

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re

Page __ __ of




Project: __Cooper Drum

Monitor Well Sampling Data

Location No:

Sample No(s):

Sampling Date: 3’4\‘\2\'0S
Sampling Method: Direct from dedicated tubing

Sampling Time:

WATER ELEVATION DATA

Method of Measurement:

Other:

Screened interval:

Depth Sounder Y N

Job No:

MONITOR WELL NO: En/~{ -3

Sampler(s): ___SL/IDG

Reviewer(s):
Weather:

Date:

Ambient Temp. (F):

Product Obs:

Other:

Y

Depth to Product: Ta
IMethod of Measurement:

N

Interface Probe Y

1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW. LH L0 ft Well Diameter (in) Casing Volume (CV)/t (gals)
(from casing top as marked) 2
3) Well Depth (WD): ADS 4
(from casing top as marked) 6
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/112 in.ft]?h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: s { Z \‘()S
(CV xH=VW) {
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe® (mg/L): _ b*(r)
(VW x NC = TC)
| Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
Wzh |66 | Wew 376 28 |-US | oz9 | wan | oo3l | o
Wz |zzan| WSz 3B \@Q |83 gz | day | oo | o8
432 | 2GS | Pzzy |AZA| W |-S5|o2s | & | o692 | 09
W3S |46z | Ay [T o |8lS | 023 | 491 | 0.k | 08
i |24 RisZ (33| & | -¥S| o020 | 4844 | 0.)20 0.9
i . (7
iy |zadz| 819 |dzq] 5 | -] 004 | .y | o.idd | b4

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks Qimf, %d“ @ QO @* .

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-1-30
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __37503/37504 Sampler(s): __SL/DG
Sampling Date: [ax: \l\z \‘U‘S Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
| Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: ©  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) ‘
2) Depth to Water Surface (DTW 401 -@—0 ft Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV =(23.49) x [(D/24)7]

(from casing top as marked) CV = 3.14 [(D/2)/12 in ft]?h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: 0'4!\7.‘0?

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): L\- A
(VW xNC =TQC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) ) Phys. App.

’ T"S'si 2256 | 774 |4-B | 523 | 34a | ok ga.id o0 0.8
133 172Z-9 | \o2tS [ [ 256 |38 | 058 | Plo | o048 | 0.8
1931 (zZe | f6leZ [Fas] 136 [-833 | 0-3Y | Lao | ootz | 0.B
Mo |zz.bb | Jos |Fdz] 30 |-gu.s [ 058 [ KMo | 0. | 2B
1243 (22.84 | ®I73 |32 o [-1| 049 | H.lo | p.120 0.8
zde (2281 | IS5 [F29 ] 43 [ A6 | o35 | A | et | o8
24y lzzw | igevy (73 | B3 | -wd | g3t | 4900 | o8 | 04
vZ53 [z2.95 | 15450 (32339 |-HE|e3' | Ao | 092 [0.B

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks F_J MMP & @ ﬁ‘g &

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-20
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s): __37508 Sampler(s): ___SL/DG
Sampling Date: 2 / Q.X'és( Reviewer(s): Date: 7/3& /AS
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: = Depth Sounder Y N Depth to Product:
Other: JMethod of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW ‘/f . é; ft Well Diameter (in) Casing Volume (CVY/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): = 70 @ 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV =(23.49) x [(Di24)]]
(from casing top as marked) CV = 3.14 [(D/2)/12 in ft?h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y 6
Total Volume of Water to Purge (TV) gals Fe? mgl): 0.0
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) {mV) (mg/L) (ft. bgs) (L) F{L/min) Phys. App.
0732-| 22.46| STAE | 230] 3000 1$30| 2?28 | 48.57 | 2460 300
0735 |2 | S869 T.26|v/oed | /343 0.95 | 4%.65 | o4 g
673Y |22.6S| S821 | 733|500 | 8] 098 |73 | 72
o) | RD-69| 5820 [223[71000 | 949 | J.j4 |H48.70| 9.6
G4 {2374 ] $S230 |12k 716 | 81 1.09 | 48.1\]| IR.0
L_czu-m 2300 | S&S |T724| 690 | 29 | Lol | 48| 44
O750 [R3:19 | sSg1| [72a5| gsSo| 33 | 091 | 4873 | (6-%
0753 1aA3244| S873 | 726| 443 | 23| 0.39 | 4275 9. 2
O07SE |23234| s¥12 |72 oA | 6.1 | 082 | Y4872 | ALG
0759 [23-34 | Sg11 |7.28| 33| Hb | 075 [ «49.73 | 24.0
0802 [233) | S869 [728| 3iq |~¢3 | 0TI |47 | 2¢.4
0805 [3333 | S267 |728| Dge | -7+ | 6.6 | yg. 75| a%2.¥
0%08 | 23.3% SEe& | 72| 281 [93.5 | 0.64 | 4F.749]| 3™

INSTRUCTIONS AND COMMENTS

7
Purging/Sampling Remarks P W’V\P et @ 63

Note: A complete fist of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re
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Cond

MONITOR WELL NO: MWwW-20

Monitor Well Sampling Data (cont.)

Turbidity ORP D.0.  Water Level Removed  Flow Rate Observations
Time Temp (C) {(umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
ogil | 2340| sge8 [7221)| 220 |-189 | oS7 | g1 | 33.¢ | -8
ogiH | a3.43| S€70 [7.30| 243 | -2d4| 0.SB| 4273 30,0
0&17 | aaup| S8e>S |230| 178 | -287| 0.56 | YHg.72 39.4
0830 |A34Y| ST |7230| (93 |-32.4| 6.54 | 48.73 o g
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MONITOR WELL NO: MWwW-20B
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s): __37509 Sampler(s): __ SL/IDG
Sampling Date: 7/ 9-?/ oS Reviewer(s): Date: 7/ 2. /o s
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: “?‘t‘&'ﬁ?‘e‘;‘ 0450 Ambient Temp. (F):
WATER ELEVATION DATA Product OQbs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 86=20  ¥0-40 Other:
1) Well Casing Elevation (WCE) fi
(from casing top as marked) i
2) Depth to Water Surface (DTW. L‘/ ?' 3 ' f Well Diameter (in Casing Volume (CVY/ft (gals)
(from casing top as marked) ? : i 0.163
3) Well Depth (WD): F5— 40 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ftf°h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: 7/ 9*3/0@
(CVxH=VW) :
Number of Casing Volumes to Purge (NC) gals Was Weli Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L): _ 3.6 _
(VW xNC =TC)
Cond Turbidity = ORP D.O. WaterLevel Removed Flow Rate Observations
Time Temp (C) {(umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
09712306 KU |7216|w000|-684)| 040 | 4840 I .o
0920 | 2238 $711|L1D |5¢000|-3<Z | 0.5S | Yg.4/ P
0923 |R.HMb|  833| 1.1 171060 |-93.0|0.63 | HgU2| >
0936|2953 S| [TuU>|9i000 |~w0.7]| 026 | s3] Y
0929|225 8| 8859 |1 |novo |—/04.7] 0. YR | 48.44 S
0932 |o.cH | xgsy |7uS |7o00 |-10722] 6.39 | 42 4s| &
0935 (22713 | €415 [71iS|S37 |-nesS| 0.38 | ug4H6| 1
0928 |53-60 <08 | 76| g |-03.7] 0-34 | 4g.y4S g
69y lg2.¢4| 34 |Z2i6| R4 1s31036 | Y4 | G
0944 [22.67| QA [716]| 104 |~u23]|0.32 | 434S | 1O

INSTRUCTIONS AND COMMENTS V4

Purging/Sampling Remarks /) Wﬂp ‘SC/‘{' @ 85

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the ime sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW.-33A

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030 .
Sample No(s): __37510 Sampler(s): ___SL/DG
Sampling Date: 2/28/0S Reviewer(s): Date:_7/28/0S
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: /1 o0 Ambient Temp. (F):
WATER ELEVATION DATA ‘ Product Obs: Y N
Method of Measurement: - Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: . Other:
1) Well Casing Elevation (WCE) g {-65 ft

(from casing top as marked) )
2) Depth to Water Surface (DTW 4¥.70 ft Well Diameter (in) Casing Volume (CV)/ft (gals)

{from casing top as marked) GO 0.163
3) Well Depth (WD): 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]*h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: 7/ 2 g/ o] S

(CVxH=VvW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L): o 8
(VW xNC =TC)
Cond Turbidity ORP D.0.  Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

/632 | 70| twoes | 221 =00e| -cis| 1306 | ~m0% O

p3S | N7 43 | 7A| 293 |9s6]| 0-S8 | 4€95

/03% 2R.90| 2a<3 [214] RAY |-.5 | 049 | 4%.99

[0) | @294 zaso |7.19| g0\ |-y | 0.73 | 47.04

joHl | 3299 39S |218]| 348 |-8%S | 0.69 | 49-4>
Wy [ 2297 39SY | 716 | [H2 |-81Y | 666 | 47.00
10SO |22.96 | HAST | 2U| 94 {-27.0| 070 | #2023
i0S3152.99 | =zass |7.16] 14) | %9 | 088 | “#9.65

fo N AR M P~

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks / M Se’lé @ 63\/

Note: A compléte list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: MW-33B

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): _ 37511 Sampler(s): ___SL/DG
Sampling Date: 2/28 (oS Reviewer(s): Date: _7/2 8/0%
Sampling Method: Direct from dedicated tubing ) Weather:
Sampling Time: l IS'S' Ambient Temp. (F):
WATER ELEVATION DATA JProduct Obs: Y N
Method of Measyrement: © Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 6-90 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface ©TW____— §.4S ft Well Diameter (n Casing Volume (CV Y/ (qals)
(from casing top as marked) ? j S 0.163
3) Well Depth (WDY): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) _ ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ftf?h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: 72/33/85
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L): ; -S
(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {(umhos) pH (NTU) {mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
[157 | RO1| g534 |793| 362 |-96.0| 042 | BSS |.O

HHO [ 2.3¢] 1Lt (7201 283 |02 040 | Y856
Y2 (2R ua| s764d 1200 [ 210 |-in7loyg | 4256
(6 2049] 8775 | L | 213 |-nedd| g.Hl | /9S8
g 32.61 1 B¥ > |UsS | 206 | tho |0-36 | 48.59
IS 12964 | 8829 [7IS | 36S |a1.4| 0.33 | 48.5%

DM IS |w | |~

INSTRUCTIONS AND COMMENTS ,
Purging/Sampling Remarks fbwv\éﬁ set @ €S

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: __ EW-1-3I%
Monitor Well Sampling Data

Project: __Cooper Drum _
Location No: Job No: ___18600047.07030

Sample No(s): _ 37513 Sampler(s): ___ SL/DG
Sampling Date: '7/’3-3’ / oS Reviewer(s): Date: -2/ >8los
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: 00 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: ©  Depth Sounder 'Y N Depth to Product:
Other: IMethod of Measurement: Interface Probe Y N
Screened interval: 8.5~ §%.S Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW H8. &q ft Well Diameter (in} Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652

(from casing top as marked) D) 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV =3.14 [(D/2)/12 in.ft’h (7.48 galicu. Ft))
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: 7 /8 /65

(CVxH=VW)
Number of Casing VolumestoPurge (NC) ___________gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mglLy: Ao
(VW xNC =TC) ‘ :
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {(umhos) pH (NTU) {mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

—6323| o0.490 | 43.49Y 10

.6l 037 H&9S
NS | p.34 “g 94
-N£-0] 6.3 | 4g.9S
—120.0| O=27 +<g b
-121-0]0.3S L/89S
- /327 0.3 HEU%

(R [ X339 HYs7D | 2320
1322|2248 HedS 17.319
1225 | 243G o337 | 728
i328 | 29,44 4639 | o8
i331 139.55 | 4gys |7.28
iz34 a6 | He49 |7RE
1337 [24.7¢ ool | 208

N INAL
\iﬁ\U\L‘N?J's

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks .p UM P 5C+ @ és/

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: EW-1-9D
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): _ 37512 Sampler(s): ___SL/DG
Sampling Date: 7/38(l0s Reviewer(s): Date: _ 7/2%& /os
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: 1320 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) )
2) Depth to Water Surface (DTW ~9.89 « Well Diamster (m Casing Volume (QV Y/t (Gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652

(from casing top as marked) ® 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.fi]*h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) ' gals Purge Date: 7/9.8/05

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y ®
Total Volume of Water to Purge (TV) gals Fe? (mg/L): & 0
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

/239|235 | §82 |73\ | 40 |-kio] 6775 | 48.85 Lo
24212204 | 8627 |[“Eao M {-hag | 039 570
/43 |240| ¥592 | 719 | 23 |-insS| 046 | 4589
J2HR |32 SS | 8S6ei |119 | 3S |-1a1.0] 6 LIS | 4290
BS1 |22S0| 8ySG | 74| 1S |-Rr4.6 039 |~81]

1254 2255 | €38 (149 )14 |-iz20]|0.33 | Y8

DL (B~

INSTRUCTIONS AND COMMENTS /
Purging/Sampling Remarks /j U!/Yl'ﬂ Se~+ @ 83

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-20

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: ] Job No: 18600047.07030
Sample No(s): __37516 : Sampler(s): ___SL/DG
Sampling Date: g/16lo S Reviewer(s): ___ Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: ons ‘ Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to'Product:
Other: !Method of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW L/&’ 1O ft Well Diameter (in) Casing Volume (CV)/ft (qals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): -, 70 4 0.652

(from casing top as marked) 8 -+ 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.fi]?h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum “,C
Single Casing Volume of Water in Well (VW) gals Purge Date: j j

(CV x H = VW) : 237 50 29,95
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y627, § N 55 .Yy
Total Volume of Water to Purge (TV) gals Fe? (mgiL): OO 203.5 63 /3. 0o
(VW xNC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH  (NTU) (mV) (mg/L) (ft. bgs) (L) - (L/min) Phys. App.
¢
o143 Shart e | @] 63 Hy.40| — | o8

OTH6 | L] SoS> | 918| {2 Yed| 10.89 | 4T oL | Y00
67249| A.S1| imS [ S80S 330 | 407 | 472 | H49.09| 4%00
6752] 229(| S |£13]| 29| 3eY| q.i4| 4809 7360
06755 | 3299 S230 (01| 27| 6| 28| 4807 9coo
0758 | 2302 5249S go03| (a4 KO 199 Heg.00 i2.000
0801 | 2299| $29¢ [801| 170 | S| %02 | Y2195 {440
[ogoy [929C| S 60| R0 qy | 34S| €19 | 47.99| 16,7006
0go™ | 2300 S/48 | 813 39| 38| 9.13 | Hgool| V19300
g0 lazos | Si176 [ £.09] 20 | 380 | £90 | 41H| 21,600
0%i3 |22494 | s21) [729S| AS | z239]| €15 | H7aa| 24,000 OZ | Valye 1
0%l | 3396 | S36q4 | 293| #3 340 | 7.59 49.93| &6,400

Oy = 0.0 mL
INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks PM/MP S»zf" @ b"S ‘

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




Monitor Well Sampling Data

Project: __Cooper Drum

MONITOR WELL NO: ___ MW-20B

Location No: Job No: 18600047.07030
Sample No(s): _37517 Sampler(s): __SL/DG
Sampling Date: __ g / (GfoS ' Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: . o740 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: ___8@-90 Other:
1) Well Casing Elevation (WCE) i fi

(from casing top as marked) , y
2) Depth to Water Surface (DTW__ l_/ g, ‘{ f Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): _____ _a ?0 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.f]°h (7.48 galicu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump DO “f"’\rk"i"f e

m%. 2
Single Casing Volume of Water in Well (VW) gals Purge Date: oe IS
(CV xH =VW) g go;zq )
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to P (Tv) als Fe? (mg/L) 3 ] Ll ‘00' / ORP
ume of urge g :
(VW x NC = TC) 230 _ba. 1 mV
Cond Turbidity ORP D.O. WaterlLevel Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) - (mV) (mg/L) (ft. bgs) mil) (L/min) Phys. App.
oS8  PumMp jr’»hd ¥

0901 | 2133 84iY Z1000|-90.1 |0-35 42.i5| AH06

0964 (2169 | €490 g.o: 21000] .93 S| ¢.20 431S| ygco

Q9071 | 39.15| ¥59( |19<| 7600 |-92.0|6.477 | 4216| 7aco
0910 1 2.5 266l | 739 %70 |-asy|o6.13 | 4829| deco
09/3 |a30j| &9 |782| 427|-9<.< | c.u0 | ug.27| 12,600
0916 3293} 761 |779] Heo|-92.9| 0.10 | 4235 | i Upo
0919 [233-32] 276% |TL71| 4ab|-1.8] 0.10 | 4¥.30| |G, 900
0922| 22490 | 8711 |7277S| 1ag | -49L0] ©.09 | “4%.33] 14,200
0225 [224a2 £792 [77.73] 239 | —-ge’| 0-09 | 42.35| 200
093% |22.97| 836} [270| 208 |-81.3| 0.-08 | 4£.34| 24,000

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks P UMP SC’,’ @— gS g

Note: A complete list of containers and analyses used can be found in the associated sample Iog The final.row of readmgs should list the time sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re .




(from casing top as marked)

WELL PURGE AND SAMPLING DATA

, MONITOR WELL NO: MW-33A
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s): __37518 Sampler(s): ____SL/DG
Sampling Date: g / ] (9/0 s Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: /0 §0 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product: i
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55 - 65 Other:
1) Well Casing Elevation (WCE) _ ft
(from casing top as marked) , :
2) Depth to Water Surface (DTW 17"7, 3 Z ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 5 2 0.163
3) Well Depth (WD): é s 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]

CV = 3.14 [(D/2)/12 in.fi’h (7.48 galicu. Ft.)

Purge Method: 2" Grundfos submersible pump

Pre- f’ulse
Single Casing Volume of Water in Well (VW) gals Purge Date: Dowu Me be
(CVxH=VW) .
Number of Casing Volumes to Purge(NC) gals Was Well Pumped Dry? Y N T ©0.60
‘ Do.: iS.34
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 0. L‘, ORP: YT
(VW xNC =TC) 175(); 3i.04
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH  (NTU) (mV) (mg/L) (ft. bgs) anfL) (L/min) Phys. App.
/007  Stort  Pdmp .8
/o2ol 2273 3394 | 2¢3i2loco | i07 |57 | H¥.IS | 34oo

i023 |38 | 3999 | 7eXivicco| M (428 | Yg-So| 800

/026 | 28R RU0 | 762|000 | o | 256 | 4R.33| ‘“Taocc

/034 | 32X 2938|7256 o2 1877 (79 4%.28| 1600

0232 | 2310 9yq |72SS| Y | i9.0 | (US | HZ.20| [2.000

f02S | 264 192 | 786 |>1000 | 16.5| 248 | “4g8.20| s4,400

1623v 12535 | Lyl |aSk|zioo0 | 164 | 242 | 48.22] ie,R00

joy) |22-57| 3926 | 260| 7000 | ISH | 300 | 4840| 19,200

fogd/ 2354 | =zaq13 | 1S€| e | 7Y | 2L | 9842 2,600

[04H 77| 22.70 3922 | 7252| 756| 7.9 | dH> | 483 | 24 oo

(0So | 2270) 2471 |2<8| TS0 | j69 | 259 | 4238 26,40

= 0L

INSTRUCTIONS AND COMMENTS ©3 Majl'

PU MP  set @ G0~

Purging/Sampling Remarks

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings shouid list the time sampiing was completed
and an estimate of the total valume of water removed. Water measurements should be re

Page l of ,




MONITOR WELL NO: MW-33B
Monitor Well Sampling Data ‘
Project: _ Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s): __37519 Sampler(s). ___SL/DG
Sampling Date: £ / | (o/ 63 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: \L"S Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: !Method of Measurement: Interface Probe Y N
Screened interval: 80 -90 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) ‘ 2 0.163
3) Well Depth (WD): 70 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)%]
(from casing top as marked) CV =3.14 [(D/2)/12 in.fi]’h (7.48 galicu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) _gals Purge Date: M@/e H
(CVxH=vW) ' -
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N Pegpth: ¥5.00
°c): 26,35
Total Volume of Water to Purge (TV) gals Fe? (mg/L): L/p O T( . 20,
(VW x NC = TC) OEP: S0mV
poO.~ | 701\«5 /i
Cond Turbidity ORP D.O. WaterLevel  Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) {(mg/L) (ft. bgs) m(L) (L/min) Phys. App.
1Y |  Sfart+ PuMp .8
(13} 2156 §281 [g08| 442|-33L| 0.2 | 48.50| 4o
134 | o174| 928717145 | 334 | o] 01T | HE-5i1 | @00
37 | 2923 | g50S |27 | aug | -445 | 0.20 | ¢/8.50 | T2¢0
Y0 | 2046 o] [195| 236|-515 ] 0.iee | 4951 | 9600
HA92 | 2256 264G |79l | 1ay [~s4. 7| o1 | Y§.49 | 13,000
1186 19962 [ 2663 |727%| 197 | -S8.6) 0.1t | Y847 | 14 400
NYUg 192631 866T | 275| 182 [-s34| 00 | Y§.45 | 16,800

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks ZW gf" @ s

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re

A=
T@C') R Yeik-4-
00 [.0] mp /e
ﬂe/’ﬂ\ 5‘5’

fosT—




MONITOR WELL NO: EW-1
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: ‘ Job No: ___18600047.07030
Sample No(s): __37520 - _ Sampler(s): ___ SL/IDG ,
Sampling Date: 4 / 16 / 6S Reviewer(s): ‘ Date:
Sampling Method: Direct from dedicated tubin Weather:
Sampling Time: __ / ? S [0) Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Produyct:
Other: __ i Method of Measurement: Interface Probe Y N
Screened interval: __ 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) 1t

(from casing top as marked)
2) Depth to Water Surface (DTW Lf 3 * 8 3 ft Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 905 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)?]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.fi]’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: Pre-Pth e

- - ——— - 3
(CVxH=VW) _ dele
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N ) o
Tc) : 26779
Total Volume of Water to Purge (TV) gals Fe? (mg/L): (@] O oRP: 26.1 mV
(VW x NC = TC) 0.7 Y403 mg/e
: D(fﬂn N7 34
Cond Turbidity ORP D.O. Water Level Removed Flow Rat Observations
Time Temp (C) (umhos) pH . (NTU) {(mV) {mg/L) (ft. bgs) (L) (L/min) Phys. App.

/3/4 SHact A/M;O | «f
/21713280 | ©27S | 79| 20 | 89 | t£7 | Yeglz | o0
/320 | 2373 4343 | 190 {2 | i3 | 179 | 44£%3| &igco
(323 12395 | 4?1 17279 wo | 6| 22| wgga|l 7300
(226]2399 | 4350 | 4| (4§ | 148 177 | 42§3] 9600
229 24,07 439 | 77| (O | /M9 | 1176 | 4283 /3600
(332 Uoy| g3 [T70| 10 | /S| 1-69 | wsg3| 14400

INSTRUCTIONS AND COMMENTS

e
Purging/Sampling Remarks p v /4 r‘€+ @ 63

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re

fosT- PREE
Tec) ¢« S
RP -~ 78S WV ~ ace of |
69,5, £ 440 Fag —'_," f—




MONITOR WELL NO: ___EW-1-90' :

Monitor Well Sampling Data

Project: ___Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __ 37521 "Sampler(s): ___SL/DG
Sampling Date: 8 ll(.o loS Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: /240 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement; Interface Praobe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) :
2) Depth to Water Surface (DTW L{ 8 .g ’ ' ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) o 2 0.163
3) Well Depth (WD): 7 ‘54 : 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: Osw e P re ~pu15€
(CVxH=VvW) wahiie:
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N Tz 2¢as
ORP +~135.0 awV
Total Volume of Water to Purge (TV) gals Fe? (mg/L): D 0.t O.9> "y /L
(VW x NC = TC) ﬂe,c;f”\f g5’
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH  (NTU) {mV) {mg/L) (ft. bgs) miL) (L/min) Phys. App.
/39| Shird  Pmp .8

[2-37| 2193 94933 [ 3.1l 23 [~404[ -3l | 4230 | >veo
(240 | 44| g£490 | 7287 (2 [-w4.3| 0.28 yg.80| </s00
| /24> 20.69 gseT [2.8S| IS |-v479]| 004 | 4% 19| 7200
/1246 22.63 3608 [7.25] 4 | -Si.5| 0.25| <88 9woo
(249 | 23773 Foea | 734 11 | -s53.2| 0.2 | v2.20| 12000
(S22 | 2240 s90 |83 9 |[-sSy|oe 6 “42.8) | 14,400

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks p UM/ Se’(' @ KS ’

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re

Page [ of _]_




MONITOR WELL NO: MW-20

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __ 37526 ' Sampler(s): ___SL/DG
Sampling Date: __9/7/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F): . -
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: IMethod of Measurement: Interface Probe Y N
Screened interval: 55-70 |Other:
1) Well Casing Eievation (WCE) ft :
(from casing top as marked) ]
2) Depth to Water Surface (DTW 4%.03 ft ' Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 70 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]
(from casing top as marked) ' CV = 3.14 [(D/2)/12 in.ff%h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: |
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N-
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 6-'0
vw X NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
oo [Z\.%6 | Soso [ | 235 [ VvZRA | wer | 91R8 4 .3 31
oHny | zz.54 L AL Wt | wsz | 4163 %.3 .9 ’
otlo  [2234 | Zod |FAS [ Az [wkd | 1518 | §33s | #2 -3
ot |zz.6l | sott |35 | 8o | agd |i2Me | 4383 | b b
o317 |72.9% | o9 30| G4 [q33 [ waT | 4390 iZ.0 -9
o125 2.6 [ sl |33 [ 5% [ W4 w4385 | R )
e |zreh [ s\l (3T | (9 [ wds | 433 | 6B .3
o3 |zz.8b [ 5w} [F2R |12 | el (w3 | 4385 | w2 -9
stz |zz.gb [5T% [ [y [eud [uy [ a3 [N [ b

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks

Pump @ 63 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re :

Page of V




MONITOR WELL NO: ___ MW-20B
Monitor Well Sampling Data

Project. __Cooper Drum

Location No: Job No: 18600047.07030

Sample No(s): ___37527 Sampler(s): __ SL/IDG

Sampling Date: _9/7/05 Reviewer(s): Date:

Sampling Method: Direct from dedicated tubing Weather:

Sampling Time: Ambient Temp. (F)

WATER ELEVATION DATA [Product Qbs: Y N

Method of Measurement:  Depth Sounder Y N Depth to Product:

Other: - |[Method of Measyrement: Interface Probe Y N
Screened interval: 80 -90 Other:

1) Well Casing Elevation (WCE) fi
(from casing top as marked) .
2) Depth to Water Surface (OTW___ ¥+ 9% f Well Diameter (in) Casing Volume (CVY/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 90 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/112 in.ftf’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: _* 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Pyrge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mgiL): 3: é
(VW xNC =TC) ]
Cond Turbidity ORP D.0. WaterLevel Removed  Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) L) (L/min) Phys. App.
[ 9g0% |2\ RTLO bbb [0 [ 433 | 033 | Gydo | 24 .3
ol 2099 | o4zt oot [ioov |-50n | 006 | 433 | 4.8 3
o%id 222V | 9437 i, 94 | Tiooo | B2 [ 035 | §%:3% | 3.2 .
obi} (22715 | a3 [F.05| % |54 0.uS | 4930 | b %
ovzo [2Z5%| 9554 |35 [579 510 |03d (4639 | z.e | .8
o%73 [2z.bl [gsuf |88 ) [-59.4 ] 031 | 4839 | a4 -9
ovzi, |22.01 [ 35 [TV [THo [-e0.4 |02 | 4339 | 6D )
o024 |22 | 851 [F48 | 265 |- [o0.2h | 4831 | 2 %
0832 |22.67 | a5pb (331 | (P4 |-e24 |9.25 | 4E3F | 214 -$
INSTRUCTIONS AND COMMENTS '
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log.
an estimate of the total valume of water removed. Water measurements should be re

The final row of readings should list the ti

sarpling was completed and




MONITOR WELL NO: MW-33A

Monitor Well Sampling Data

Project: __Cooper Drum :
Location No: Job No: 18600047.07030

Sample No(s): __37528 i Sampler(s): ___SL/IDG
Sampling Date: __9/7/05 Reviewer(s): - Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA . Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product.
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55 -65 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) .
2) Depth to Water Surface (DTW "H S5 ft Well Diameter (in) Casing Volume (CVY/ft (qals)

(from casing top as marked) 2 . 0.163
3) Well Depth (WD): 4 0.652

(from casing top as marked) : 6 1.468
4) Height of Water Column (H) ft D . CV =(23.49) x [(D/24Y]]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: _. 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 0 0
(VW xNC =TC) :
Cond Turbidity ORP D.O. .Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

g |3t 295F [FA5| vevo | UL 1226 | 4pw | 24 o p
MZ\_ | Zd S| vt (390 [ 2iovo | W (3.0h | 4p0z | 4.9 8.%
oazu |24y [ dooty [FA0| 4 |9 |29 | WBg | .9 i
A7 7457 | 3939 [FF0[S06  |\w4 |22V | 4227 | jo.p )
Ml [ZHV |3t A (151 [\ (2,29 | 4524 | 2.8 i.o
o3l (2258 T [3Q 02 [ wd (oM | 48.24 | Vb | M
N6 223 | Wl [Far| vz |3\ | O | 49,75 | 14.9 1.0
AW (2296 | 2xs)l (32| 220 |b.0 | T4Y | 4ps | 229 {0
A4z | 2303 | 322 |39z | \&R |55 | V53 | .26 | 258 | o
Als |59 | ey (39| iz |43 | W23 | dyzp | 26, Lo

INSTRUCTIONS AND COMMENTS

e e e ———

Purging/Sampling Remarks Pump @ 60 ft.

Note: A complete list of containers and analyseé used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: MW-33B

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __37529 Sampler(s): ___SL/DG
Sampling Date: __9/7/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: © Depth Sounder Y N Depth to Product:
Other: IMethod of Measurement: Interface Probe Y N
Screened interval: 80 -90 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) ‘
2) Depth to Water Surface (DTW ‘18 .(92. ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) © 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]
(from casing fop as marked) CV = 3.14 [(D/2)112 in fil’h (7.48 galicy. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): H 0
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mgiL) (ft. bgs) (L) (L/min) Phys. App.
o | 297 | BTH |36 ]| 1Y <394 | 130 | 4952 3 i
wzr |22 | é405 g3z Jo, |-Fb.o| 080 | 4§54 o [.0
e d - [y .
oz |18\ | s [3®] 5y [y oMy [wsu | A 1,0
ozd |%2.63 | 8557 |83V | les |-13.57| 044 [ 4s.59 2z Y

1031 2Z.63 | 3593 |3.32| lieo [-¥8.1 [ 0.40 [ 48.5Y 5 1ed

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: EW-1

Monitor Well Sampling Data

Project: ___Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): ___ 37530 Sampler(s): __ SL/DG
Sampling Date: ___9/7/05, Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA : Product Obs: Y N
Method of Measurement: Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW ¥p 3L ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD). __ 90.5 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)})
(from casing top as marked) CV = 3.14 [(D12)/12 in.ftf?h (7.48 galfcu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
éingle Casing Volume of Water in Well (VW) gals Purge Date:
: (CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 9 ’ a
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
P5L | 2335 | bR [8e0p [ 2 [-it3 | %AS [ %edd | 2 .o
L UST [24.00) U9 s | J |-754(536 [48.33 | G L 0
sy | 243t | gsezn 343 6 [-0.3 |SSY | upso | G .o
_jzei (i 5 | 4dsv2 [#95| F |39 |ESZ | 4347 | 12 -0
\2oh |2743T | 4583 (1% | F |3k |55 | ddan 5 {.6
12zd3 [724.64 | 4595 (8.6 | 1,0 |55 | 48.82 | 1% i.0
410 | zdsz | 45%2 |3.06] 3 |3z (548 | ag2 | 2) .o

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was com—biéted
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: ___EW-1-90'
Monitor Well Sampling Data
Project: ___Cooper Drum .
" |Location No: Job No: 18600047.07030
Sample No(s): _ 37531 Sampler(s): ___SL/DG
Sampling Date: ___9/7/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
‘|Sampling Time: Ambient Temp. (F):
{\WATER ELEVATION DATA Product Obs: ¥ N
"|Method of Measurement: Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
.|Screened interval: 48.5 -88.5 Other:
.11) Well Casing Elevation (WCE) i ft
(from casing top as marked)
'12) Depth to Water Surface (DTW, s PR WA ft Well Diameter (in) Casing Volume (CV/ft (gals)
| (from casing top as marked) 2 0.163
_|13) Well Depth (WD): 4 0.652
v " (from casing top as marked) 6 1.468
-|4) Height of Water Column (H) ft D CV = (23.49) x [(D/24Y]
~ (from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]?h (7.48 galicu. Ft.)
|WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
: Single Casing Volume of Water in Well (VW) gals Purge Date:
' (CVxH=VW)
-|Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): Li ’ %
(VW xNC =TC)
o Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
W2 | 27246 | 3 | 80| 243 |AT | 0.8y | 48.9Y 3 {0
e |ZZ0 | %4 |85 19 |32 | o0 | 4892 4 1.0
w9 | zz4t | WS |79%| 185 |-9L2 | 0w0 | 4892 i b
WZz | 2258 | @11 [#.03| w3 [-¢hi | ol [ 4p92 | 1T i.0
1z5 |z25% | EpLt 806 | 190 [-845 | 0.0 | 45,90 \& i.0
Wt 7262 | a923 [8Ab | W2 [-855| o058 | 4aav | W Lo

INSTRUCTIONS AND COMMENTS
‘Purging/Sampling Remarks Pump @ 85 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




: MONITOR WELL NO: MW-20
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s): ___37536 Sampler(s): ___SL/DG
Sampling Date: __ 9/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: IMethod of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) L
2) Depth to Water Surface (DTW \_1* R Lﬂ ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 70 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24Y]
(from casing top as marked) CV = 3.14 [(D/2)/12 infi]’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV xH =VvW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): O . O
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NVTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
phig | Zz2v | Qs | TS 298 |iW( | 1425 HT482 | | 0%
Pz | zes* | Uil (3.5 (40 |Vszip | sk | 4185 | S 34|09
phav | 22| Ywg | S |10 |44 | leies | 148 | 3, el g
0 |ze|topy | M| 48 (1443 | iS4 | U4l | 4T s 0.4
o |z | (29| (g 1435|1350 | 494 | 6€ vl o5
P43y | 21%0 | Hg2s | 13 | 5Y (8.3 | (.41 | 4187 | B DA 03
043, |2z | ek |73 | Uy | e 498 | des | gla v o
0h36 | 2270 | H%4( 13 | 34 i3] 9. 31, | 4s.00 Al Y o2
vz | 22.73 | YWae |99 |31 | neg | 7.ed | Yoo | 44 ¥ ok
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: MWwW-20B

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __37537 Sampler(s): ___SL/DG
Sampling Date: _9/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA [Product obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 80 -90 Other:
1) Well Casing Elevation (WCE) fi
(from casing top as marked) ‘ : :
2) Depth to Water Surface (DTW. L" ’l ¢ q g" f . Well Diameter (in} Casing Volume (CV)/t (gals)
(from casing top as marked) v ' 2 0.163
3) Well Depth (WD): 90 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (M) ft D CV =(23.49) x [(D/24]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.fth (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): L/: 0
(VW xNC=TC)
Cond Turbidity  ORP D.O. WaterLevel Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) ' (ft. bgs) (L) (L/min) Phys. App.
. p P Z H
020 | 2756 | 14%4 |71 | 338 | 9SS Up.0| 5 \

w2s [gzac] gost |t [zes [ z1p |10 | Yhoe |2
1ot | 2300 | @0k [ {1t [ 14e | 072 [ HS.ey [ VL
w3l 12500 [ alph |7 | 44 (s | 660 L‘lﬁjﬂ, AL
024 | 2304 | U {7 1 jp |44 (0.4 |4gg3 ] 10
1031 [ 232 aizh (9.0 | 53 | (& | 0.4 | 4503 | 20
o4t | 2228 41%3 |a |48 | 2.5 |gur | 4803 | 23
g3 [ 2300 sl |10 8 -V | | Y%e3 | 20

— e lewe | | o e |~

INSTRUCTIONS AND COMMENTS . ‘
Purging/Sampling Remarks Pump @ 85 ft. . :

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re '




MONITOR WELL NO: MW-33A -
Monitor Well Sampling Data
Project: __Cooper Brum ‘
Location No: Job No: 18600047.07030
Sample No(s): __ 37538 Sampler(s): __ SL/DG
Sampling Date: __9/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather: [ e _
Sampling Time: Ambient Temp. (F): _{#9
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55 - 65 . Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) g
2) Depth to Water Surface (DTW "! 7 / % it Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) ‘6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) ‘ gals Purge Date:
(CVxH=vW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mglL): O ° O
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH . (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
PeZ3 |2zdb | BUGL | p |USH | 4.0 | 24 | d&.SS s LS/, /'ﬂ'f‘: $1F Jasd
L - i.9
262% (2206 | 34ss |70 |7 | GBhy| e |48.45 | (5 clenr,
30 2243 | 341 | 7.0 | At 1%5.2.| -3 | 46,57 4.5 -5 cleo
0394 _|ztot | 3uy, (4 | 91 | V3] WY |ugsp | 4.5 | X
06% | 225 | susz |4 L he [ 1324f V3 Jde.us | wo | .S
bid4o | ze. 04 | 344y |64 | [[30.7] Iz | 465D zs | 1.5

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 60 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: ___ MW-33B

Monitor Well Sampling Data

“|Project: __Cooper Drum

|Location No: Job No: 18600047.07030

Sample No(s): __37539 Sampler(s): __ SL/DG

Sampling Date: __9/29/05 Reviewer(s): Date:

Sampling Method: Direct from dedicated tubing Weather:

Sampling Time: Ambient Temp. (F):

WATER ELEVATION DATA Product Obs: Y N

Method of Measurement:  Depth Sounder Y N Depth to Product:

Other: y L] Method of Measurement: Interface Probe Y ) N

Screened interval: 80 -90 Other:

1) Well Casing Elevation (WCE) ft
(from casing top as marked)

2) Depth to Water Surface (DTW. ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163

3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468

4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)}]
(from casing top as marked) CV = 3.14 [(D/2)/12 in ft]*h (7.48 galicu. Ft.)

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) ’ gals Purge Date:

: (CVxH=VW) o ,

Number of Casing Volumes to Purge (NC) gals ‘'Was Well Pumped Dry? Y N

Total Volume of Water to Purge (TV) gals Fe? (mg/L): Q :7

' (VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH . (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

073012078 | 1110 |4 |10 | 1354|118 |98.37 138001 | Hiwi~
U133 | 20306 | 71%%0 [0 |14 | jpreldo  |44.3G1h 1
870G | Zzven | Tdey o [ BH Jiew | |H4.30 14 7
07pq | Zust]| 14w |le [3p 494 | T |U§R (12
14z [2eus |94 (1o |30 |40k |15 | 4832 |15
074¢ | 2191 | 7410 do [ | 10| (0 | H8:%2 | i l',

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-1

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: . Job No: . 18600047.07030
Sample No(s): __37540 Sampler(s): __ SL/IDG
Sampling Date: __9/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) - - ft
. (from casing top as marked) o :
2) Depth to Water Surface (DTW it Well Diameter (in) Casing Volume (CVY/ft (gals)
- (from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]
__ (from casing top as marked) CV = 3.14 [(D/2)/12 in.ftf’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
:_ (CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Tfotél Volume of Water to Purge (TV) gals Fe? (mg/L): @ - O

(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations :
Time Temp (C) {umhos) pH = (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App. :

‘24 [ zda | qupsS [aM | d |51 498 [ Yo | Z 0.9
i3 | 255 U4 [y 43 4.4 | debl| 44 | og
A | 28] wuds |94 M40 | He 0| % | A%
W [ 72540 dus [34 154 |40 |46, | 4. | g4
e | zauh | 4y [IM @S |36 | H6vo | 1§ | 0.4

ool s

INSTRUCTIONS AND COMMENTS
Purging/SampIing Remarks Pump @ 63 ft

Note: A complete list of containers and analyses used can be found in the associated Sample log. The final row of readings should list the time sampling was combfeied .
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELLNO: ___EW-1-90' ~ =

Monitor Well Sampling Data

.|Project: __Cooper Drum ;
 |Location No: Job No: ___18600047.07030

"' Sample No(s): ___ 37541 Sampler(s): __ SL/IDG
Sampling Date: ____9/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
_|Sampling Time: Ambient Temp. (F):
|WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N : Depth to Product: i
; |Other: . Method of Measurement: Interface Probe Y ) N
'|Screened interval: 48.5 - 88.5 : Other:
{|1) Well Casing Elevation (WCE) ft
: (from casing top as marked) .
|2) Depth to Water Surface (DTW, lg ¢ 6 ? ft Well Diameter (in) Casing Volume (CV)/ft (aals)
1 (from casing top as marked) 2 0.163
13) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
'|14) Height of Water Column H) ft D CV = (23.49) x [(D/24)}]
(from casing top as marked) CV = 3.14 [(D/2)/112 in.fif’h (7.48 galicu. Ft)
: WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
A, Single Casing Volume of Water in Well (VW) gals Purge Date:
e (CVxH=VW)
: Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mgiL): 5—0 5
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH . (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
Wi [ 2241|454t 10| W || [WS1]| Y \
Weh | zz.6t [ 4s40 |73 ] 7 suq | 0.y |dssa| 7 l

L M32 |23 04 (4S5 |10 | | {
| wes |z51 453 |70 320 | oM | dgsG| 0B | g
n™ | 2| judalL, [0 25 pe | 46T | I )
did | 2300 |$494% |10 | o |ze2 | py |45 14 [

[dz4 |ps Jussi| )p

e

LA

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re

b
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g MONITOR WELL NO:  MW-20

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: : Job No: 18600047.07030
Sample No(s):__37546 v Sampler(s):__SL/DG
Sampling Date: __10/26/05 Reviewer(s): : Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: ~ Depth Sounder 0 N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked}) ) .
2) Depth to Water Surface (DTW ‘7' g o3 ft Well Diameter (in) Casing Volume (CV)/t (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): <0 (3.5% 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ftf’h (7.48 galicu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casfing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 0 [ a
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH U\l& (mV) (ft. bgs) (L) (L/min) Phys. App.
&
MY | 206 | 4930 | 25| 32| 32.7 4295 — /
. ) ‘ -
0336 | b | Joe3 |35 | 140 [ 388 Srer| 3
0737 |92.0 | $165T |25 | /oF |¥0.0 41-75| 6
ol | i | $/3s |2S| 62 |108 42.38| 9
o035 | 22.3 | §1F0 [RS| Y3 |H#° 4385 12

2349 | @22 | §206 | 35| 3¢ |44 4270 | i | ¥

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 ft.__

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-20B
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s). __37547 Sampler(s): ___SL/DG
Sampling Date: _10/26/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA [Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Cther: Method of Measurement: Interface Probe Y N
Screened interval: 80 - 90 Other:
1) Well Casing Elevation (WCE) fi
(from casing top as marked)
2) Depth to Water Surface (DTW. lf 9 JS f Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) . 2 0.163
3) Well Depth (WDY): < 9030 4 0.652
(from casing top as marked) 6 ) 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)}

(from casing top as marked) CV = 3.14 {(D/2)/112 in.ftl’h (7.48 galicu. Ft)

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 3:—’

(VW xNC=TC)

Cond Turbidity ORP D.0. WaterLevel Removed Flow Rate Observations

Time Temp (C) (umhos) pH (NTU) (mV) {mg/L) (ft. bgs) (L) (L/min) Phys. App.
0823 glo| 9244 [ I3(7000 | B.2 | 034 | 48.i5| > /
0%30 | 1.0 | 72732 |23 | 9# |6-F |02¥ | 46.09| © j
0%3% |2.7 | 9413 |33 | S¥2 |28 [0.it |48.09] 9 /
0936 |21, 8 | 9441 |23 | 382 [1-3 |0.25 |48.05 | /o /
0539 |2i.9 | 9966 [3.32 |at3 |0.F |0-23 |480¢ | IS
09> 121-9 | 9468 |33 [i36 -0 o2z (4804 | i % ]
054S [21-¢ | 2455 [#2 032 [ (00 |4g0f (21 ||
094% [31.9 | 9495 |#3 | 72 |-21 [ 009 |49.0f |34 |V

INSTRUCTIONS AND COMMENTS
Pump @ 85 ft.

Purging/Sampling Remarks

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: __ MW-33A
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.07030
Sample No(s): 37548 Sampler(s): ___SL/DG
Sampling Date: __10/26/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: {Method of Measurement: Interface Probe Y N
Screened interval: 55 - 65 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) :
2) Depth to Water Surface OTW__ 5. L0 ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 6352 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ‘ ft D CV = (23.49) x [(D/24)}]
(from casing top as marked) CV = 3.14 [(D/2)I12 in.f]*h (7.48 galicu. Ft))
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) géls Fe? (mgiL): @ .3
(VW x NC =TC) :
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) L) {L/min) Phys. App.
0924 |30.9 | 4oy | 23| 22 |299 | /-6 | 4626 — i
8922 | 2.5 | Hiop |7 | /93 |31.5 | [ox | 9838 2 /
0930 (22-2 | 4i432 |2lisa (319 |12 [4825| ¢ [
0923 (22 | 4163 |30 13¢ |32.21/18 |y8.s| 7 /
0936 |22, 2 | 4124 |F+x | 8o |79 |9, 9% |48 | /2
0739 [22.2 | 4185 (22| 8] [32.v|[-04 |45 | IS
0942 |22.3 | 4195 || 80 |32-r|ji. o |gg.15| /& A

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 60 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re

Page__ of




MONITOR WELL NO: MW-33B

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030

Sample No(s): __ 37549 Sampler(s): ___SL/DG

Sampling Date: __10/26/05 Reviewer(s): Date:

Sampling Method: Direct from dedicated tubing Weather:

Sampling Time: Ambient Temp. (F):

WATER ELEVATION DATA Product Obs: Y N

Method of Measurement:  Depth Sounder @ N Depth to Product:

Other: Method of Measurement: Interface Probe Y N

Screened interval: 80 -90 Other:

1) Well Casing Elevation (WCE) ft
(from casing top as marked) o

2) Depth to Water Surface (DTW 4.3 S5 ft Well Diameter (im) Casing Volume (CVYt (qals)
(from casing top as marked) 2 0.163

3) Well Depth (WD): 91¢.20 4 0.652
(from casing top as marked) 6 1.468

4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)}]
(from casing top as marked) CV = 3.14 [(D/2)12 in.fi]h (7.48 galicu. Ft.)

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): q- 0

(VW xNC =TC)

Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH | (NTU) (mV) - (mg/lL) (ft. bgs) . (L) (L/min) Phys. App.
lore |303 | 9194 |32 {153 | 319 726 | 4829 — / :

023 [20.9 | 439¢ |33 |12z |i6.2|0-29 | 4835 | 3T
torb |at. ¥ | 9519 |33 /46 | 8.6 |0-22 | 4833 | §
1029 (a1.5 | 9530 |23 |758 |§.F |0-20 |43/ | 4
1o |34. 8 | 9Y89 |2 99 |3 |6.17 | 4824 | iz
1035 |ai-b | 9610 |23 | €8 | £ |0-1% | 4833 | (S
1038 |&l-6 | 9594 | 2| 42 (0.3 |0-/3 (4933 | /%
o4l 121-6 | ge2v |32 | 2¢ |-04 |o1f |H833 | 4 v

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: _  EW-1.89'
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: > g Job No: 18600047.07030
Sample No(s): __37554 0 Sampler(s): ___SL/DG
Sampling Date: ___10/26/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder (¥ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) it

(from casing top as marked) o
2) Depth to Water Surface (DTW ‘l 217 ft Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) — 2 0.163
3) Well Depth (WD): 9o50 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.fi’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 0 ¥ 0
(VW xNC =TC)
Cond Turbidity ORP D.0. WaterLevel Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) - (L) (L/min) Phys. App.

ot | 203 | 44y |28 0 | 259| ¥ | 1932 j
30 | el | 4993 |26 | 16 [T M1 | 4872

3

1233 | 21-9 | S086 |Fé| S [doz|t0-83 | f8e2| &
' 9
2

236 22,7 I3 |6 | 1S | 345 | 1037 | 4870
1237 |22.4 | S147 |25 | IS |32-S i8¢ |4s32| |
ik 1 22¥ | ST40 |25 | 75 |31 F|10-86 | 4830 | IS

INSTRUCTIONS AND COMMENTS 55 7}V B
Purging/Sampling Remarks Pump@86ft___ > =

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: EW-1 < Eiﬁy
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: \3\[ Job No: ___18600047.07030

Sample No(s): __3755§ 1. Sampler(s): ___SL/DG

Sampling Date: ____10/26/05 Reviewer(s). Date:

Sampling Method: Direct from dedicated tubing Weather:

Sampling Time: Ambient Temp. (F):

WATER ELEVATION DATA Product Obs: N

Method of Measurement:  Depth Sounder @ N Depth to Product:

Other: Method of Measurement: Interface Probe Y N

Screened interval: 48.5 - 88.5 Other:

1) Well Casing Elevation (WCE) ft
(from casing top as marked) o

2) Depth to Water Surface (DTW, 4%-79 & Well Diameter (in) Casing Volume (VY (qals)
(from casing top as marked) 2 0.163

3) Well Depth (WD): 90.5 4 0.652
(from casing top as marked) 6 ‘ 1.468

4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]°h (7.48 gal/cu. Ft.)

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVXxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): ll 3 0 ' :
(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
s | 0.3 | %0¢/ 2| /S |3ef| 262|483 | — /
j1zl lao.6l 9525 || 1¥ 193|038 | 488Y] 3 -/
ot lon-z| 92593 (30| 0¥ [12-#]0-3/ | 48719| ¢ [
3 (als [95¢ ||/t |86 |042 | 48393 g |
130 |25 | 9977 |22 | 13 |7J |o.24 [48.38| 12 |
133 | at.F |G5ed |22 | 15 | 6. |6.23 |48.35| IS v

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @

gj'ﬂ/

ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




Monitor Well Sampling Data

Project: __Cooper Drum

MONITOR WELL NO: MW-20

Location No: Job No: 18500147.07030
Sample No(s): __37556 Sampler(s): ___SL/DG
Sampling Date: __11/29/05 Reviewer(s): ' Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N ) Depth to Product:
Other: _ Method of Measurement: Interface Probe Y - N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) .
2) Depth to Water Surface (DTW 4¥.02 ft Well Diameter (in) Casing Volume (CVY/t (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 70 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24Y]
(from casing top as marked) CV = 3.14 [(D/2)/12 in ft]°h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe?(mg):__ .0
(VW xNC =TC)
Cond ,,S e Turbidity ORP D.O0. = WaterLevel Removed Flow Rate Observations
Time Temp (C) {(umhos) pH . (NTU) (mV) (mg/L) (ft. bgs) (L) {L/min) Phys. App.
0124 | Stort plocge | g
0373 |05z | Sus |33%| 2de [ VI5] | 203 | Qe | « % 3
o¥30o |21.\9 53§ 338 | 2o | 1883 | 1.%2 %3.05 %3 .3
o3y | 2\.34 SHoo 39 | 33 [0z | 13T | Y30 | IR X'
oI |22 sdsz  (FHo [ s [loe.) [ 3P | 48.06 \9b 2
o8 [223% | sdio |34 (WS |2 [ 137 | 4xd6 | ARD -8
oML [1135 | svas (4T | idd (433 |1 3o | 4xo6 | (M ]
oS |1t | BugR  |waz| W, 322 [ W8 | 4xai | g 3
oty |zzdl | edqe [3dr] WE [ 1ga | L6t | dxei | Aep g
0351 |72 48 | cCoo  [F4T| FF IR | l.ko el | i 3

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks Pump @ 63 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: MW-20B

Monitor Well Sampling Data

Project: __ Cooper Drum

L.ocation No: Job No: 18500147.07030
Sample No(s): __37557 Sampler(s): ____SL/DG
Sampling Date: _11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Amb@ent Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to'Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 80 - 90 Other: :
1) Well Casing Elevation (WCE) fi

(from casing top as marked)
2) Depth to Water Surface (DTW 4:}-"\0 f Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV =(23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/112 inftf’h (7.48 galicu, Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mglL): 3 ? Q
(VW x NC =TC)
Cond gaS Turbidity ~ ORP D.0. WaterLevel ‘Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) . (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

i A s) S*W“‘ ) : .&’

928 | Zodb % 329 7o |~24 | 831 | Y90 | B¢ R Odor
ozt |20.bi| 8924 (332 | Pd7 [~Teb| 039 | 4390 | P | &

- o829 (2054 | Y03F F-k| 39 |-z | 036 | 390 | R £
o932 2134 | ALE |335/29) |-jgoa|0B0 [y | G | .2
_agss_m‘% 9707 33| W6 |-i512/0.2% | U939 [ WZp R
169433 12195 | Q7215|3361 W2 |-l | 0. 23 H1.89 | kY £
ol (7201 | o744 |33 ¥ 19023 [438T | heg | «F
of44 |7z W | 974z |33F| 6f |[-WF'lo25 4709 | AR | ¥
o |zz.16 | aza9 3% o |WEE |ozc | [2id | g

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks

Pump @ 85 ft,

Note: A complete list of containers and analyses used can be found in the assbciated sample log. The final row of readings should list the time sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-33A
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18500147.07030
Sample No(s): __ 37558 Sampler(s). ___SL/IDG
Sampling Date: __11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: Depth Sounder Y N Depth to Product: )
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55 -65 Other:
1) Well Casing Elevation (WCE) I% ft
(from casing top as marked) P
2) Depth to Water Surface (DTW 4%-‘91 ft Well Diameter (in) Casing Volume (CV/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D _ CV = (23.49) x [(D/24)?]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]*h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): D . @
(VW xNC =TC)
Cond AS/ﬁn\ Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH ' (NTU) (mV) {mg/L) (ft. bgs) (L) (L/min) Phys. App.
| Stk Pucse ¥
Mzr | 2135 5&0 342| 36| | -ug4| 232 2.4 3
W5 | zdg | dozt |3 Mol dob |-lw.s | 0.39 4.2 £
@1z |zz.35 | dizg [F41] 344 | -igel 1026 $.2 ¥4
sl |z3zd | Az |Tdz| 2dg |-1%2% | 1.8 96 | €
Q34 | 2390 4231 | F4i| 168 |-1819] i.P0 (7.0 -§
pey (7409 | 4722 |Fusl 4¢ |“lsf | VS0 4 £
p4o | Z7.5b | 4ol |33 Ud  [-705.0] 0-04 6.8 '
U 12223 | do7¢ |33¢) 2] |-7229 |0 9.2 g
b | 2227 doty |33 | 33 |-zdid | 0.6z | RAZ (ARG £

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 60 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time~sas
and an estimate of the total valume of water removed. Water measurements should be re :




MONITOR WELL NO: MW-33B
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18500147.07030
Sample No(s): __37559 Sampler(s): ____SLIDG
Sampling Date: __11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: ‘Interface Probe Y N
Screened interval: 80-90 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) )
2) Depth to Water Surface 0TW___ # 8.15 ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)}]
(from casing top as marked) CV = 3.14 [(DI2)/12 in.ft%h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA ‘ Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals "Fe? (mg/L): 4 é 5
(VW xNC =TC)
Cond MSICM Turbidity ~ ORP 'DO. WaterLevel Removed  Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
ol | Stwrd pury €
loiq | Zloy | Qozz |3y | W |73 | 0wz | 4802 | z 4 e
022 |71Se | I,z |+ b |[~%4?| 0BZ | 4paz | 4.¢ '€
075 | 2293 | 9305 |38 | g4 |-ZzP|o¢z | 4z | 1.2 A
1029 |2z2.2% | ados | FH| qy |-305.0 | o4g | 4812 | 9.6 ol

i 2230 |43z | F4o| jon |B#9|047 | 4842 | izo | ‘&
fo34 7223 | WS |33 | 8T |Beza |oMds | f3az | M4 3

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-1
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18500147.07030
Sample No(s): __ 37560 Sampler(s): ___SL/IDG
Sampling Date: ___11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: - Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) ‘
2) Depth to Water Surface (DTW. 4% &5 ft Well Diameter (in) Casing Volume (CV)/ft {gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)3]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): G .0
(VW X NC =TC)
Cond /AycM Turbidity = ORP D.0. Waterlevel Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
W55 | Skt Puceg £

s2 [ 2126 | Gf90  |F4R| 1S |-z@dq| o3( | #4553 | 24 £
izey |zAKl | eSto (F4&| W [-73.0| 0.62 | 48,58 | 43 . 2
\zot |zzoo | Gt |Fdp| 1T |-29.0| 6.6! | 488 | F.Z | .8
2o [tz | W96 4o | VD |-799Y 0 L7 BB | 1.6 %

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings shouid list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: _ EW-1-90"

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18500147.07030
Sample No(s): __37561/37562 (dup) Sampler(s): ___SL/DG
Sampling Date: ____11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW___ 48,65 ft Well Diameter (in} Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/112 in.ft’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? - Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 3 ’Ll
(VW xNC =TC)
Cond MS/CM Turbidity ~ ORP D.O.  WaterLevel Removed  Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) {L/min) Phys. App.
n o SM!} ‘,U\% v ?
13 | zizs | 00ke 340 [Yiew |-294] 0.51 | 458 | 24 £
Me | z1.zR | 10020 (41 | Y0 |-2¢64| 00F | 4808 | 4.7 2]
19 21.63 [o3e) [F39| 52 |-797.5] o.c4 | 48.6% | 3.2 '
2z 12195 | jootaB 3R] 19 | -%As| 049 | 4kbg | 4. ¥

uzs |zl | esszz | 333 14 &":Sm.i,T 045 | g6y [jz.0 | @

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re

Page of




MONITOR WELL NO: MW-2_

Monitor Well Sampling Data

Project: _ _Cooper Drum

Location No: MW-2 Job No: 18500147.07030
Sample No(s): 37566 Sampler(s): ___SL/DG
Sampling Date: 11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement.  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 50-82 ft : Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) .
2) Depth to Water Surface (OTW___44.(3 ft Well Diameter (in) Casing Volume (CV/ft (qals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 ' 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV =(23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): ; 4 I+
(VW xNC =TC)
Cond U@lc.« Turbidity ORP D.C. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH ‘ (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
‘240 % PJ\.‘% ! 8
4t | Zos57| jomer |¥32| R [TR2Z| oSR | Spof | 24 R
e [2ljo | (o823 |FRi[] & |-30b|05% | had | 4¢ 1
249 | 21T | wodo [F30| 5 [-3254] 036 | 4195 12 ¥
izsz | 2139 | wizq [F2W| S |34 0.3] | 4945 | 9 o
WSS |zvae | Wda |[F30| 5 |-%532| 00 | 4945 | 12.0 €
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 65 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: EW-2

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: EW-2 Job No: 18500147.07030
Sample No(s): 37569 Sampler(s): ____SL/DG
Sampling Date: 11/29/05 Reviewer(s): . Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F): *
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 38.5-78.5 ft Other:
1) Well Casing Elevation (WCE) it
(from casing top as marked) » )
2) Depth to Water Surface (DTW 4X.55 ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) . 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 ' 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]
(from casing top as marked) CV = 3.14 [(D/2)/12 in ft]*h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): O & D
(VW xNC =TC)
Cond “ygm Turbidity ~ ORP D.O. WaterLevel Removed Flow Rate Observations
Time Temp (C) (umhos) pH ’ (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
1z de-_ﬁla& -¢
2% |Zodz | Gzoe |34%] & [-3dliloMy | 494 | z.4 R | Yo
o 1209 | (790 343 5 |3@.0]0.29 | 4%.9% | 4% f
733 |2v3%2 | ¢ZFz | F43| 4 <943 023 489, | #.2 D
2 |z0bo | @\ (3431 4 |-dot)]|o.zer | 4RI [ 9. e
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 65 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: ___ Mw-21___
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: MW-21 Job No: 18500147.07030
Sample No(s): 37568 Sampler(s): ___SL/DG
Sampling Date: 11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y ) N
Method of Measurement.  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-75 ft Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) .
2) Depth to Water Surface OTW_ 4Z 49 ft Well Diameter (in) Casing Volume (CV/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/12 in ft[°h (7.48 gallcu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW) ‘
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mgity___ 2.0
(VW xNC =TC)
Cond]AS/cm Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) {(L/min) Phys. App.

4i3 | Strt pure -g

4zZo 20.5% | s3xi [34s| 79 [-x0tz| oAy 43.8%0 | 2.4 &
472 (2093 | 553 (144 | 30 [-336J| 0.80 | 4980 | %.9 .
4z, |2135 | 5Sds | 94| 73 | Bds.| 0.05 | 4780 | T2 .
Weq  |21.39 | 5520 [F44) 2¢ [-3539] 058 | K. | 3G

o Po (=9

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 65 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the fotal valume of water removed. Water measurements should be re
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MONITOR WELL NO: MW-5_
Monitor Well Sampling Data

Project: _ Cooper Drum

Location No: MW-5 JobNo:__~ 18500147.07030
Sample No(s): 3756}5 i Sampler(s): ___SL/DG
Sampling Date: 11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 30-75 ft Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) .
2) Depth to Water Surface (DTW__ S K4 ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 ) 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)?]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft]?h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 0.9.
(VW xNC =TC)
Cond ,!/S/C AN Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
459 | Stard Pl 4
lsoz | 203k | 7zzg |36z iZo |3y | 105 | %A | 74 g
1505 (203 | 2335 |Pe% | Fo |-tz 2655 | 4€ 2

iSox [2039 | 33k [Fbo| 79 |-3%F| oW [TeS | F.Z g
W\ 12093 | 2383 |3.6b| 20 ~%39.0] 0-92 | 336 9.6 i3
Y |z1.9z | 3289 |3-o] ¥ |-333.2) 1.60 35 | iz-s Y4

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 60 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-20
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: MW-20 Job No: 18500147.07030
Sample No(s): __37571 Sampler(s): ___SL/DG
Sampling Date: __01/18/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) i »
2) Depth to Water Surface (DTW L’ /’ t 'g ft Well Diameter (in) Casing Volume (CV)/it (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 70 4 0.652
(from casing top as marked) 6 : 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)%}
(from casing top as marked) CV = 3.14 [(D/2)12 in.fh (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: 1} ||0 5
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV} gals Fe? (mg/L): ﬂ s D
(VW x NC =TC}
. - ,
Cond Turbidity  ORP D.O. -~ -WaterLevel . Removed Flow Rate Observations
Time Temp (C) {umhos) pH __ (NTU) (mV) { 8) . -, imnl (L/min) Phys. App.
0150 |zwv2b | 5144 [1.3] 219 |35 S L1005 | o Tmc
0133 2193 [ 5314 [1.3]151 |ir3 A"
0134 |20AL | 6448 |12 | — [-UA
14t [uie [ SY%% (1.3 | — fkrweo (
. ; -~ st
C8S [zzet [ G20 1S | — [-33)
3 _— L]
148 2203 [ So76 |13 | — |-%8 "
p1sy 2228|4983 13 | tb (18T !
015y |72t [Sooo |13 | 28 [S9.3 v
0151 |2z [ 620G |92 1, | 368 ol
&
INSTRUCTIONS AND COMMENTS ’\ ’ - A
Purging/Sampling Remarks Pump @ 63 ft. A\, b ¢ A VPL Nl 4 A“:;!OUL\ M C
. z - A A |
s " %

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of g,adings should iist the time sémpling was completed
and an estimate of the total valume of water removed. Water measurements should be re ~ . .




Project: __Cooper Drum

Monitor Well Sampling Data

MONITOR WELL NO:

Location No: __MW-20B

Sample No(s): __37572

Sampling Date: _01/18/06

Sampling Time:

Sampling Method: Direct from dedicated tubing

WATER EL EVATION DATA

Method of Measurement:  Depth Sounder Y N
Other:

Screened interval:

80 - 90

Job No:

Reviewer(s):

Weather:

18500147.07030
Sampler(s): ___SL/DG

MW-20B

Date:

Ambient Temp. (F):

Product Obs:

Y

Depth to Product:
Method of Measurement;

Other:

N

Interface Probe

1) Well Casing Elevation (WCE) ft

(from casing top as marked) a\
2) Depth to Water Surface (DTW. \‘ _' ' 5) f Well Diameter (in) Casing Volume (CV)/At (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV =(23.49) x [(D/24)]

(from casing top as marked) CV = 3.14 [(D/2)/12 in.ftI’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: | ' 18 I (17

(CV xH = VW) ot
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (an/L): gz & q
(VW xNC =TC) .
Cond Turbidity ORP D.O. Water Level Removed  Flow Rate Observations
Time Temp (C) {(umhos) pH (NTU) {mV) (mg/L) .  (ft. bgs) Lor MO (L/min) Phys. App.

®3blzo®] 4303 1.2[8S [z32]0.80 115 Rove [ |
0%%9 [21.51 | 99712 [7.1 [ 544 [-451[0.235 [N1.b0 [ ,000 | ¥
ok{r 151 | 9980 7.0 [423 Fiwjolodd 41,627 [qoo0 |
OFHG |21 110015 [T | Zdb |-k |05 [N T.b31Z.000 [ |
0848 | 118% {19056 | T4 ] \35 |-1605] 014 {47 b3 ] ivooe | |
DFGt |Zl§1 1p06q [T 05 -8 ]0.156 M1.bT|1E& voo| |
o8 [219¢ ] o050 [T | 1= [yig] 0. 7(,0c0| \
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-33A

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: ____MW-33A Job No: 18500147.07030
Sample No(s): __37573 Sampler(s): __SL/DG
Sampling Date: __01/18/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubin Weather:
Sampling Time: ‘ Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55 - 65 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW q ’b . gg ft W£!I Diameter (in) Casing Volume (CV)/it (gals}
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D " CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 8.14 [(D/2)/12 in.fI’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: » Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: \ \$ ! el
(CVXxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 4 ‘(v
(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) {(mV) {mg/L) (ft. bgs) L Mo (L/min} Phys. App.
0439 | 215 4820 |4 (179 |-928 [(.03 |M}Aas [ %080 ]
- % [~
0436 |2[,Ab [ 48 TO |74 [ 228 19549 [L.3 (495 b -

0934 [zz.5 [4%3¢ [1;, [\ao |-8gzfi.21t [fo 7] o [ ¢
294z [zzaz [ 488y 7.4 [226 [-iois] L2171 No.97] (= X

094y [z205[ 4877 [74 [\ae [Hlord |12t [Yege | 5 !
oaMg 122 \d | 4884 [T [T [k [ L2l | 4bSb | \§
paG1 ez At | R T [ otV \E [d6.qe | 2\ N

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 60 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




(from casing top as marked)
2) Depth to Water Surface (DTW

.67

(from casing top as marked)

WELL PURGE AND SAMPLING DATA

MONITOR WELL NO: MW-33B
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: MW-33B Job No: 18500147.07030
Sample No(s): __37574 Sampler(s): __SL/DG
Sampling Date: __01/18/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampiing Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 80-90 Other:
1) Well Casing Elevation (WCE) ft

Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)}}

CV =3.14 [(D/2)/12 in.ftI’h (7.48 gal/cu. Ft)

Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): L‘ ‘L\‘

(VW xNC =TC)

Cond Turbidity ORP D.0.  Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) {(mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

14 [z\4§ [ 4% [T [1e0 [eid [0.23 [hao [ 3 (
02T |21, 10 [10006 | 7.0 | 133 [|5bY[D 1T [41£5 b “
102C 2184110100 |70 | (1 |-Wl]]ok [q130 [ 4 N
03¢ jzt1T ] ojo |10 [ \bS [-lbts [0l [ 47835 (= 0
041 Jzzed| (ot [0 [0 Hes (DM (418 | \S [
044 2180 [ 00kl [T10] b2 [Wb7[pz [¢1506] (& A
1047 |T.S6[L008¥ [T0 [ 41 HAT[OAT | —— | 2\ '
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




Project: __Cooper Drum

Monitor Well Sa‘mpling Data

MONITOR WELL NO: EW-1

EW-1

Sample No(s): __37575

Screened interval: 48.5 - 88.5

1) Well Casing Elevation (WCE)

(from casing top as marked)
2) Depth to Water Surface (DTW

N} 1>

(from casing top as marked)

WELL PURGE AND SAMPLING DATA

Job No:

18500147.07030

Sampler(s): __SL/DG

Other:

Sampling Date: ___01/18/06 Reviewer(s): Date:

Sampling Method: Direct from dedicated tubing Weather:

Sampling Time: Ambient Temp. (F):

WATER ELEVATION DATA IPT'oduct Obs: Y N

Method of Measurement:  Depth Sounder Y N Depth to Product:

Other: Method of Measurement: Interface Probe Y N

Well Diameter (in

Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) D CV = (23.49) x [(D/24)}}

CV = 3.14 [(D/2)/12 in.f#h (7.48 gal/cu. Ft.)

Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date:

{CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): ﬁ Q

(VW xNC =TCy

Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

jzo\ |2v2% | 259 | 12| 1 |-AY ] 543 |4 N 3 f
izlo |Z2ot | s34S (T2 | [ rbfg(S.ST|452e | b
W3 209 5368 |12 7 B [s s[4tz | 9 i
2l 73| c2e 12| 7 A IS ST MEM | 2 | o
2\4 [22Hblgdos |72 | 7 Fjo8 1§27 | — | (S
22T [t 9 lgd) | ] b g st — s !

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re .

Page of -




MONITOR WELL NO:

- EW-1-90'
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: EW-1-90ft Job No: 18500147.07030
Sample No(s): __37576/37577 (dup,MW-6) Sampler(s): ___SL/DG
Sampling Date: ___01/18/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW.

169135

Well Diameter (in) Casing Volume (CVY/ft (gals)

{from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)?]

(from casing top as marked)- CV = 3.14 [(D/2)12 in.ft}’h (7.48 gal/cu. Ft)

WELL PURGE AND SAMPLING DATA Purge Method: " Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date: 1 | 1X]0b
(CV x H = VW) ' ~
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? {mg/L): ‘9’ ! b
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) /(ft. bgs) (L) (L/min) Phys. App.
23 [20865] 0ozl [70] 3 [-%311.95 [RJI ] 2 (
2k |z1a8 ] loesi [0 ] 4 LoptVob [4s.18 b \
N jziqq|lezto 1o | 5 Lyt (077 N&2Z | G i
WzZ | US| 0153 |1.©2] © |-lzoz|D.52 NGz | \Z \
W3S [tled | o3| Te | b [4zz.0l0 53 |d43.23 | |G \
1% 2038 jleyle |w | b HzSA0N] '3 t
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks ____Pump @ 85 ft,

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: MW-20
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: MW-20 Job No: 18500147.07030
Sample No(s): 37581 Sampler(s): ___SL/DG
Sampling Date: __3/1/06, Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing ‘ Weather:
Sampling Time: 752 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder (¥> N DepthtoProduct: ___
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft "o
(from casing top as marked) .
2) Depth to Water Surface (DTW He.83 ft Well Diameter (in) : Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 70 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft . D CV = (23.49) x [(D/24)*]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ftl’h (7.48 galfcu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: " Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: _3 —1—-26&
(CV xH=VvW)-
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe® (mg/L): 0 -9
(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations '
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
0153 | 20.51 4213 | 248|454 |224.2 | 702 | 472.i0 3 [
756 | 2636 | 4789 | 749l 376 |2og.5 | S.as |47.4 ) [
0759 | 21.72 | 480G |7.47| 275 |143.¢ | 41,56 | 42.13 L d [
CRc2 | 21.% 482 | 74ct 217 | 182.5| <20 H7.17 2. J
O805 | 21-99| ggr0 | 15| is7 |j74.6| 3.6 |Y47.22 /s '
©808 |22.04| HEO8 | Z2.451 wq |i72.8| 4.0/ | 47.25 53 i
o8ll |2z.02| 4go7 |z«s| yz |l6a.4| 3.83 |Y228 | 2! 4
Ry | 22,053 803 | Zuyu| Lo |l67.0| 3.66 | 47.29| 24 !
@ 557
0®82% 12182 | 712 |2084122) PB3.7 |2[(q
©%32 | p1q6| 4725 |21 47 a5 | a7
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks _____Pump @ 63 ft. ]
O, =0.0 Colfecfeed  VOC Lample hw-2( @ 557
=)

Note: A complete list of containers and analyses used can be found in the associated sample log. The fmal row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




. MONITOR WELL NO: MW-20B
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: __MW-20B Job No: 18500147.07030
Sample No(s): ____37582 Sampler(s): ___SL/DG
Sampling Date: 3/1/06. Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 80 -90 Other:
1) Well Casing Elevation (WCE) fi
(from casing top as marked)
2) Depth to Water Surface (DTW. l/ Ze43 f Well Diameter (in) Casing Volume (CV als
(from casing top as marked) 2 0.163
3) Well Depth (WD): 90 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) X [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/ 12 in.ftfh (7.48 galicu. Ft.)
IWELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 3' O
(VW x NC =TC)
Cond Turbidity ORP D.O. WaterlLevel Removed Flow Rate Observationé
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
0856 | 70234 | quao |7.32| w0 3723 |0.35 | 4263 % !
R4 | 20.64| @ugs |7.33|21we |-138.5| 0.34 | «1753 | & (
Cap2 |21.3i| B4al | 7233|436 fwmz6|e39 197257 | A (
9905 |21-70 | @508 |73(|387 [/ |O.% |47.5¢ 12— f
0qo% |22.96 | Y519 |7.29|25) |-1%4C.6R8| Y252 | is |
oan 182.30 | 8516 | 728 terr, -133.6] 0. 46 47253 | is i
oqiq |22.491| 3516 |727| @7 |-%.2|0.3¢ | 42 53| 21 t
AT |22.47| 8ses |2.27] 82 | H728)0.36 |47.52 |24 !
0420 |22.4q| PSto 726 63 .5 O32| 752027 (
CHAZY 122,72 B4a3 | 7% 59 |-we3|o-%2 |«z52 | 3o )
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed and
an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: __ MW-33A
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: ____MW-33A Job No: 18500147.07030
Sample No(s): ___37583 Sampler(s): ___SL/DG
Sampling Date: 3/1/06. Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: interface Probe Y N
Screened interval: 55 - 65 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) L
2) Depth to Water Surface (DTW. 17.4 ( ft Well Diameter (in) Casing Volume (CV)/it (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 64.93 4 , '0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)*}
(from casing top as marked) CV = 3.14 [(D/2)/12 in.fif’h (7.48 gal/cu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 0 PD
(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) {ft. bgs) (L) (L/min) Phys. App.
(08 | 2179 4377 | 228|574 | ja.6 | jios| 47.94| 5 l 5 lhey
joil 12122 y=zgo |722| ggy |W.3 | q.57 | 42754 2 ( S, (F
Wwid [21.96 | 4zay |7.20| 293 132.3| .19 | 47259 | i« /
o7 | 22.53| 422 | 721337 |33.4 | 8-87 oy 7,55 /e /
igzeh |~ reca|ibratel .. | —
1o24 | 22.29 | yz76 | 722|365 |66.5|7-85 | 4255 | 2 1 \
jo27 | 2297 4289 [7.22 842 | 63,5 | 71 |FZs=s | 24 A
1030 |22.49| 4392 | 723|796 |¢s.6| 757 Wrss |27 /
loz~ |22.92| <o« |7.23|534 | 420|750 |«755 | B0 (
(036 |23-1{ | ¢z39g |7-23| W4 |372 | Z.42 23 {

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 60 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-338B
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: MW-33B Job No: 18500147.07030
Sample No(s): 37584 Sampler(s): ___SL/DG
Sampling Date: 3/1/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 80 - 90 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) ]
2) Depth to Water Surface (DTW H7.70 ft Well Diameter (in) Casing Volume (CV)/t (gals)
(from casing top as marked) 2 ! 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)9]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.fi’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submefsible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVXxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): l/o D
(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
W7 [{20.42] @350 | 24| 515 | ~847| 0.3> | Hy7.64 > i
ino [21.28]| 2370 [7.13)| 341 |7 le.23 | 47.66 | ¢ '
W22 |2l.el | @400 |7.43 | 250 |m10a.7]| 05 | 4769 | q !
26 | 2185 | ®424 | 9.3 203 |~os.i | ©.37] Y770 | 12 [
l12q |22.09] 2454 |7-13| leo |-jo55] 0.32| 4790 | ;5 /
032 | 2226 | 8467 |Ziz| 136 |~1028]| C-2%8 | 70| 1% /
i35 | 22.38 | @Hqs | 712 | i1 |~4O | .24 | YZ70| 21 ]
B 2235 | av6 | 703 j2q |~ip3lo.2q | 4720 z4 /

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-1
Monitor Well Sampling Data
Project: __Cooper Drum
EW-1 Job No: 18500147.07030
Sample No(s): 37585 Sampler(s): __SL/DG
Sampling Date: 3/1/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
[Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW Hgo | ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)%]
(from casing top as marked} CV = 3.14 [(D/2)/12 in.ftf’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVXxH=VvW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): ﬁ "0
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
1242|2185 w4a7 | 233 k& |98 | 50750 | .04 3 {
s |21.73 YHso | Z.do| (2- Il | E-S0 | «g 20 & \
264 |22.0( | 4509 | 7-294 11 j6.6 | 545 4#eo| 9 [
1257 122.44 | Hsiz |724| j9.4] 6.3% | “ld0| j2_ | |
e [22.4% | 4513 | 7301 9.9 | Se2 “44.200 |s ;
303 | 2241 | A5 _|.24] 1t 20.7| 5.21| 4820 | 2 |(

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks Pump @ 63 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re



MONITOR WELL NO: ___EW-1-90'
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: EW-1-90ft Job No: 18500147.07030

Sample No(s): 37586 Sampler(s): ___SL/DG

Sampling Date: 3/1/06. Reviewer(s): Date:

Sampling Method: Direct from dedicated tubing Weather:

Sampling Time: Ambient Temp. (F):

WATER ELEVATION DATA Product Obs: Y N

Method of Measurement:  Depth Sounder Y N Depth to Product:

Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:

1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW

48.4 ( "

Well Diameter (in)

Casing Volume (CV)/ft (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)}]

(from casing top as marked)

CV = 3.14 [(D/2)/12 in.ftP*h (7.48 gal/cu. Ft)

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Voiume of Water to Purge (TV) gals Fe? (mg/L): a ”‘%
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH . (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
1243 | 2095 @720 |70 | V29 |-58.9| 0.24 | HR.07 3 i
l2fe | 2124 B722 | ZU | 1y |-656]| O-21 |48.00| ¢ t
1214 [ 21.29 | @74 |71 B "2 loas | yo.00| < /
i2ee | 2157 | @780 |7l | io |-75.3| @.30| «48.00| i2 7
225 21.56| BWMN |7 u| 12 | -79.3e.26| 4300 | /5 ,
24| 2¢s9 | 8728 | 71| i1n |-726|c.22 | ws.c] s ‘

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks Pump @ 85 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-2
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: MW-2 Job No:
Sample No(s): 37591 . Sampler(s): ___SL/DG
Sampling Date: 3/2/06. Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 50-82 ft Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW Ya.zs ft Well Diameter (in) Casing Volume (CV)/ft (gals)

(from casing top as marked)y 2 ' 0.163
3) Well Depth (WD): 4 0.652

(from casing top as marked) : 6 1.468
4) Height of Water Column (H) ft D CV =(23.49) x [(D/24)%}

(from casing top as marked) CV = 3.14 [(D/2)/12 in.ft*h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: R-GrHrd!t

!, o 4 A7 S
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VvW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): r_y .@
(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) L) (L/min) Phys. App.
0720 | 1456 | [p323 |21 | 30 |~low.0|2.67 |44.57 ) = i
0753 | 19.63)| 10292 | 2.0 |32 |-N3.l | 2464 | 44.59]| € {
Q

0756 | [4.70) 10273 | 70|33 |~1.9|2:96 | «9.57
0759 | 14.76 | o091 |7t | 34 |-6.3 | ooy | t1g.57] 12 !
0%02.|14.9] [049 |7.u|3% |-I8p |4.03 | 44.57 | is (
0205 | 1930 | loo06 | 741 | 32 |H20.0| 2.94 | «as7 | 19 ‘

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump at 65 t

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re ’
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Project: __Cooper Drum

MONITOR WELL NO: MW-3

Monitor Well Sampling Data

Location No: MW-3 Job No:
Sample No(s): 37592 Sampler(s): ___SL/DG
Sampling Date: 3/2/06. Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 52-73.5 ft Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW___ (G- 3 ft Well Diameter (in) Casing Volume (CV)/it (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
{from casing top as marked) 6 '1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)*]
(from casing top as marked) CV = 3.14 [(D/2)12 in.ftf°h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: wmﬂ@(iﬂl
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV XH= VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Ly
Total Volume of Water to Purge (TV) gals Fe? (mg/L): & ¢ }
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow I?(ate Observations
Time Temp (C) (umhos) pH (NTU) (mV) {mg/L) (ft. bgs) (L) (L/min) Phys. App.
- i ~G5. 1
1148 | 20.37| |24 |752 - 2.4q
G — %{—0‘? ,lpvfﬁc Ho e lpos fioln 'ﬂU“‘H,L7 o
yss | Z2.25 | i373 |748| 2¢ |75%3 | .94 | 48.19 | O.5« .5
W56 |2022 | 370 |Z4l| 1 Fs2.3 li.794 | 48.2¢0 | 0.5 3.0
159 |2{03 369 |72 W 8.6 1.96 | ¢geto|os S
i202. |20.77 | 1269 | 7Z46| to  |-5%.2|ls) | 49.22| p.s= |&-©
1209 (20,72 | 13¢q | 746l W 53| 2.5 | 4824 | o5 2 5
120% [21.07| 370 [Zas| 10 |-59¢| 15 | @52« |05 |20
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump at 65 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should fist the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: Mw.-21
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: MW-21 Job No:
Sample No(s): 37593 Sampler(s): ___SL/DG :
Sampling Date: 3/2/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-75 ft Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW. "[% H2- ft Well Diameter (in) Casing Volume (CVY/t (gais)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24Y]]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.fth (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: %MU A
2 1D "‘\k
Single Casing Volume of Water in Well (VW) gals Purge Date:
{CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe® (mg/L): l ¢ 8
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
lo4qol 20.23| B44¢ | 7.07] HO |-120.3] o©.58 | 4847 2 ,
1043 | 20.35| 2282 (%85| ¢3 |-zl | O.50 |43.96 | & /
046 | 2036 RB232 | 7.06] HO |—lI63| 6.5 | 4%.47 “a (
{044 20-H5 | D229 | 7.06| 36 |-lw3 | 023 | 4847 2 !
05%| 2055 | @24 705 2 |-zLo| 027 wwar| )5 )
ipss | 2048 | 79 | 7059| 4o O.56| 4347 13 a

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump at 65 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-2
Monitor Well Sampling Data -
Project: __Cooper Drum
Location No: EW-2 Job No:
Sample No(s): 37594 Sampler(s): ___SL/DG
Sampling Date: 3/2/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement: Depth Sounder Y N DepthtoProduct: ___
Other: Method of Measurement: Interface Probe Y N
Screened interval: 38.5-78.5 ft Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW. HE.15 ft Well Diameter (in) Casing Volume (CV)/it (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)%]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ftf’h (7.48 galicu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: ~24-GrundfossubmMersible pump M:«(av(
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 4 ¢ 0
(VW xNC =TC)
Cond Turbidity ORP D.C. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) {mg/L) {ft. bgs) (L) {L/min) Phys. App.
09032 | 2021 |58ug  |7.24 | Yy |-2H0.2| 0.3 | 42.69| 3 -
0906 |20.3] |5852 | 7.24| 52 |-253.2|0.83 |48 .70 é £ 1
Opea | 20.26 | 5842 |2.24| o3 |z2e.ilo.ss lve.70 1 9 (
Odiz | 20.29| sg4¢ | 724 | 4] “Zzéqg Cays | 94870 j2z :
—27e, ‘
oI5| 20.36| 5842 | 7.24| 4o Z2i ougs| g2 70| 15 <
oaR | 20,33 S8y | 7.23| 38 2803 |o-vo | 4¢. 72| [ {

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump at 65 ft

Note: A complete list of containers and analyses used can be found in the associated _sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




(from casing top as marked)

MONITOR WELL NO: MW-33A
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: ___ MW-33A Job No: 18500147.07030
Sample No(s): 37596 Sampler(s): ___ SL/DG
Sampling Date: 4/5/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: IMethod of Measurement: Interface Probe Y N
Screened interval: 55 - 65 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW 47‘ 76 ft Well Diameter (in) Casing Volume (CV)/ft (gals)
from i 2 0.163
3) g/v(;u 52;?&33;3 maed) 627/ 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

CV = 3.14 [(D/2)112 in.ft]*h (7.48 galicu. Ft.)

]

.;"1{:\ ’

v

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum J
sid i fzin mmpwzzgf
Single Casing Volume of Water in Well (VW) gals Purge Date: 7" 3= & }Mﬂ
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): M / m
(VW xNC =TC) 7
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH . (NTU) (mV) (mg/L) (ft. bgs) (I:) (L/min) Phys. App.
1o 1084 4495 |35 255 [167.2]10.88]4247] & |2
ies |44 | 4505 |85 |39 M3 it./o [1247| /2 |
1og (M-2o (4519 |S5 |3e0 P2\ 2 929 | /8 j
il N8 |4Sie |2 /&3 138/ [ 1) 9249 |24 |~
145% 1965 | 4%89 (7.4 Dioeo (3251122219249 2F | I
[SY (o109 | 4456 P2 rose |SLS 11469 9759 | 3O /
is00_|21.0% | 44s< |70 [7roeo |40 5 [5-389249| 37 | |
/So3 _|20.95 | 4So g |69 [7¢000|63.0 |fb-25 |4349 |36 |V
INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks Pump @ 60 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was compléted
and an estimate of the total valume of water removed. Water measurements should be re
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(from casing top as marked)
2) Depth to Water Surface (DTW
(from casing top as marked)

47-ib ft
3) Well Depth (WD): AR '/ g
(from casing top as marked)

4) Height of Water Column (H) ft
(from casing top as marked)

MONITOR WELL NO: MW-33B
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: MW-33B Job No: 18500147.07030
Sample No(s): 37597 Sampler(s). ___SL/DG
Sampling Date: 4/5/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubin Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder@ N Depth to Product:
Other: L [Method of Measurement: Interface Probe Y N
Screened interval: 80 -90 Other:
1) Well Casing Elevation (WCE) ft

Well Diameter (in) Casing Volume (CVY/ft (gals)

2 0.163
4 0.652
6 ‘ 1.468
D CV = (23.49) x [(D/24)]

CV = 3.14 [(D/2)/12 in.fi’h (7.48 gal/cu. Ft.)

WELL PURGE AND SAMPLING DATA +Purge Method: 2" Grundfos submersible pum)
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): (_97 v (
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) {(mV) _ (mg/L) (ft. bgs) (L) (L/min) Phys. App.
212 [20%0] Bogl [65 ] BF [-46H[ors | 9233 3 /
(205 [20.3F| 8Li3 | 6.5| 76 |-#L|6.23| ¥7233| ¢ |
1218 21,0/ | 8293 [4.5] /09 |-87S|055 | ¥342] 7 /
12271 (219 | 8302 |65 |/v¥2 |-9206 |0.72 | 4292 | /2 |
1224 [2j2) | 8252 |6S |16 |-%45|042 47243 15 | |
227|240 | 8350 |65 | 9/ [988 (0.3 [¥743 | 18 |\]
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re
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Monitor Well Sampling Data

MONITOR WELL NO: ___ EW-1-53"

(from casing top as marked)
3) Well Depth (WD): 82

(from casing top as markedy

(from casing top as marked)

WELL PURGE AND SAMPLING DATA

4) Height of Water Column (H) ft

Project: __Cooper Drum
Location No: ____ EW-1-53' Job No: 18500147.07030
Sample No(s): 37601 Sampler(s): ___SL/DG
Sampling Date: 4/5/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubin Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Soundela‘ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5-78.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW ft Well Diameter (in) Casing Volume (CV)/t (qals)

2 0.163
4 0.652
6 1.468
D CV = (23.49) x [(D/24)]]

CV =3.14 [(D/2)/12 in.fif’h (7.48 gal/cu. Ft.)

Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe® (mg/L): ‘9« 0
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH . (NTU) (mV) (mg/L (ft. bgs) L) (L/min) Phys. App.
wo? dj26] 4349 16,91 11 [s23]1/85]1292] 3 /
iz Bl go | 4350 14.7] 10 [572 \1xy3|4252] &
(s 01.80 | 4326 {91 /p 645 )a-S7 |42.67| T
118 (2129 | 4222 |6-7 |10 |66.4 1252|4292 /2
1921 192,92 | 4321 168 | 9[> [/2-3/ |4757 | /S

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks

Pump @ 53 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-1
Monitor Well Sampling Data
Project: __Cooper Drum
EW-1 Job No: 18500147.07030
Sample No(s): ___37599 Sampler(s): __ SL/DG
Sampling Date: 4/5/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N

Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)2]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.fif’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gais Fe? (mg/L): [) ° 0
(VW xNC =TC)
Cond Turbidity ORP D.C. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH . (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
1332 (2039 | 4525 |49 7 [Jo]| 2364797 3 ]
12335 a2 | 44% |48 2 314 | 254292 | 6 [
1238 |o/95 | 4432 6.7 F (0.6 3237|4297 7 /
1391 blor 4923 62| ¢ 975 (328 |Re#| /2 | |
1379 1pd 16 |4427 b7 | 6 (528|222 [4222 /5 | |
347 lorin 9430 47| & 567 [728 (42971 /& |]
(750 2509 |30 3 | 6 |5729 206 |4217| 18 |¥

INSTRUCTIONS AND COMMENTS
Pump @ 63 ft

Purging/Sampling Remarks

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: ___EW-1-90'
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: EW-1-90ft Job No: 18500147.07030
Sample No(s): __ 37598 Sampler(s): __ SL/DG
Sampling Date: 4/5/06 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather: y
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: {Method of Measurement: Interface Probe Y N
Screened interval: 48.5-88.5 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) ‘
2) Depth to Water Surface (DTW L] ? =7l7’ ft Well Diameter (in) Casing Volume (CV)/it (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 0.6 4 0.652

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)])

(from casing top as marked) : CV = 3.14 [(D/2)/12 in ft]%h (7.48 galicu. Ft.) -
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): &’ 0
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH - (NTU) (mV) {mg/L) (ft. bgs) (L) {L/min) Phys. App.-

Y

i1302- | 20.37H %260
/385 p 24| §*38
/30% |p1-es | 8223
i13:1 .35 | 3Ri &
1304 3141 | 8aeo

2348 | 0.3¢9 | 42.72| = /
(29 0.29 | 17972 é
1.7 930 (42921 9
1S3 |0.48 | 4227 (2

/28 048 | 4157 7S

o~

SN (O8N (N

[N LGN K

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: MW-33A

Monitor Well Sampling Data

Project: __ Cooper Drum

Location No: __ MW-33A Job No: 18500147.07030
Sample No(s): 37609 Sampler(s): __SL/DG
Sampling Date: ___May 8, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubin Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55 - 65 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) % 3 i
2) Depth to Water Surface (DTW g‘(’ ' ft Well Diameter (in) Casing Volume (CV)/ft (gals)

{from casing top as marked) : &) 0.163
3) Well Depth (WD): L1555 4 0.652

(fro_m casing top as marked) ‘; o 6 1.468 ,
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)%]

(from casing top as marked) CV =8.14 [(D/2)/12 in.ft[’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: _ 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VW) :
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
| o ™ , |
Total Volume of Water to Purge (TV) gals Fe? (mg/L): O L
(VW x NC =TC)
Cond. Turbidity ORP D.C. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH - (NTU) (mV) (mg/L) (ft. bgs) (L) (E/min) Phys. App.

RAST =S
loz§  |2e-al | %0 [7.b [>i000 [|03,1 [11.3T] — -t

i°3!  [2089 | YA97T | T | 71000 ({043 | (3.50| —
e [ze.Md | 4948 [15 [7wooless [120]|
(931 (2041 | $o53 | 1.5 | >wo0 st [15.31 [ — | 4
foMo [ZeQo| S0S2 (1.5 |»iovo {953 228 | — {

.nI"_QG-‘

o | o

INSTRUCTIONS AND COMMENTS = &
Pump @ 60 ft. bzone

Purging/Sampling Remarks

\-\ \14”%6'«:?@@)( ‘Jéq ‘ o ™ l L

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was corripleted
and an estimate of the total valume of water removed. Water measurements should be re ’




MONITOR WELL NO: MW-33B
Monitor Well Sampling Data

Project: __Cooper Drum
Location No: MW-33B Job No: 18500147.07030
Sample No(s): _37610 Sampler(s): ___SL/DG
Sampling Date: May 8, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 80 -90 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW. \i 1 . 3 % ft Weli Diameter (in) Casing Volume (CVY/it (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652 s

(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]

(from casing top as marked) CV =3.14 [(D/2)/12 in.ft]*h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: 515 lﬂb

(CV xH=VvW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? ' Y N
- m3
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 3. 8' / =
(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
O fzobs | B1oo 12| W [-43 [ 2.55] — 1y | oy
W% [Zleq | 2309 (T3 [\S]) [#%s7[029 | — [ ®%.3 A

W [2We5 | 32340 |13 | lol 924 oS58 ~— T2 '
Wig 20867 8461 |72 |23 [ bfoll [ — [ #q.0 t
wtl 2\ | 34sY [1.2 | 1§ [o0.0| 044 - (%0 a
(eSS |zzo1 | §418 |12 | Y [-OY[o] [ — [ [
neg  [Zreq | 354 |11 | b3 [-lee|ezg | — b, % “
INSTRUCTIONS AND COMMENTS gl ‘ “7/'_
Purging/Sampling Remarks Pump @ 85 ft. A !1 ;‘ v vf.ial’\ ?L ek 'C' ¢ =

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-1 £

.

Monitor Well Sampling Data

Project: __Cooper Drum

Monitor Well EW-1-53' Job No: 18500147.07030

Sample No(s): ___ 37613 Sampler(s): ___SL/DG

Sampling Date: ___May 8, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:

Sampling Time: Ambient Temp. (F):

WATER ELEVATION DATA 7Product Obs: Y N

Method of Measurement:  Depth Sounder Y N Depth to Product:

Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:

1) Well Casing Elevation (WCE) ft

(from casing top as marked)
2) Depth to Water Surface (DTW

11.79

Well Diameter (in) Casing Volume (CV)/t (gals)

(from casing top as marked)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 . 4 0.652
(from casing top as marked) "i 1 -] 3 . 6 1.468
4) Height of Water Column (H) A ft D CV = (23.49) x [(D/24)]

CV = 3.14 [(D/2)M2 in.ftPh (7.48 gal/cu. Ft)

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date:

(CVxH=VvWwW)

Numbe]' of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N

\ 0.0 ™9 / L
Total Volume of Water to Purge (TV) gals Fe“ (mg/L):
(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

154 | 2z202] W02 [1S] 3 [s54[9.30 Ni1s° | 24 Jo.5

1951|2238 94423 [1.5] 0@ Jete [ (1\q [41.50 | 4.% H

\9as 2309 |21 {15 [ 10 [ed3 [iidb [ 50| 7.2 | ©
1353 (2300 (4431 |15 ] ¥ Raad [i04S 9150 [ a.v “«

fdor {2336 | 42T |15 | & |09 (1019 [41.30 | .0 ¥

Mot [2%4% | 42 [15] 7 [790 [0AaT 1.0 | N [ ©
INSTRUCTIONS AND COMMENTS ) o.0OM / ) . (( "‘7 o
Purging/Sampling Remarks Pump @ 53 ft Vilone = ‘7 L H'!Ci,*f‘ﬁ‘GM ??/" oF fi@ - /

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed, Water measurements should be re




MONITOR WELL NO: EW-1
Monitor Well Sampling Data

Project: __Cooper Drum

Monitor Well EW-1 Job No: 18500147.07030
Sample No(s): __ 37612 Sampier(s): __ SL/DG
Sampling Date: __May 8, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N . Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) 1
2) Depth to Water Surface (DTW .1’ : ’l \ ft Well Diameter (in) Casing Volume (CV)/it (gals)

(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652

(from casing top as marked) ' 1 6 1.468
4) Height of Water Column (H) \‘ 1 77 ft D CV = (23.49) x [(D/24)]]

(from casing top as marked) CV = 3.14 [(D/2)/12 in ft]’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: k ’9 IO v

(CVxH=VvW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
™
Total Volume of Water to Purge (TV) gals Fe? {mg/L): o -0 7 ,I L
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH - (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

1213 |2vee | 4414 [T b [3v.]930 [41.90 ] 24 T o5
i3lv | 2tko | 4470 [T 21.% (299 [y1.80 | §.3 K
124 220 (12 |14 4 Nk |83 (4180 | .2 i
1220 Jzzdo [ 447132 [T4] & [J&T [&T |[1T1%0 | 9, (!
1325 122958 [ 1115 [ | 4 ssa [R.6z {180 (z0 !
W 22 [ 1S [T ] Sy | £ [4Y1.80 | (M4 K
1221|2276 H1e 14 51,9859 [41.839] (.8 t«

r

_L_"l"

INSTRUCTIONS AND COMMENTS . 0.0 ™ l" g _ <le «»‘7/‘__
Purging/Sampling Remarks Pump @ 63 ft Ozon ¢ ‘4 \!l,(a?@v\ 17”"0)“16 =

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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. MONITOR WELL NO: __ Ew-1-80'
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: EW-1-90ft Job No: 18500147.07030
Sample No(s): 37611 Sampler(s): ___SL/DG
Sampling Date: May 8, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: ___{ 149 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement; Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft

(from casing top as marked) .
2) Depth to Water Surface (DTW. \I 1 M ] _l ft Well Diameter (in) Casing Volume (CV)/ft (qals)

(from casing top as marked) 0 2 0.163
3) Well Depth (WD): {'T 0z 4 0.652

(from casing top as marked) \‘\Z " % 6 1.468
4) Height of Water Column (H) ’ ft D CV = (23.49) x [(D/24)?]

(from casing top as marked) CV =8.14 [(D/2)/12 in.fif’h (7.48 gal/cu. Ft))
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: 9_[? !OW

(CVxH=VW)
Number of Casing Volumes to Purge (NC) _ gals Was Well Pumped Dry? Y @
) 0.b my /b
Total Volume of Water to Purge (TV) gals Fe® (mg/L): /
(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH - (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

235 119.97 | &3l (12| B [-.3 | 9.2 — | 2.4 [o.8
13 205 | 864l (121 17 [-sS[4.3Y ] — | $.¢ z
24l (2l Best [1.2] © [23.6 | 165 [{7.¢3] 2.4 X
1299 218 | B |12 | b [-206[040 (182 | 96 | «
S
S

(4 [zt | 8501 |12 -2.b|o B3 (41,82 3.0 X
199 (2.5 €529 (72 1% 00Th [YT.82 ] 1

INSTRUCTIONS AND COMMENTS

N .
Purging/Sampling Remarks Pump @ 85 ft ‘fi%ﬁl;/ﬁ@mz @I;D M,‘} Z l/

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




i
|

) TABLE 2
'Request for Analysis

Monitor Well Groundwater Samples - ISCO Field Pilot Test
Regional Analytical Program

April 5, 2006 Case# R06S10 and CLP # 35218

MATRIX = WATER
ORGANICS 1SCO GROUNDWATER MONITORING
Cations
(barium,
Priority Hexavalent O- calcti)gr:? ni’ron
PARAMETER - According to the Requirements of the VOCs Poflutant Chromium®| 1,4-Dioxane Chloride | Nitrate Sulfate { Bromide phosphate Alkalinity TSS TDS TOC Sulfide magne;ium'
DQis (if applicable) (8260) Metals™® (E7196A) (E300.0) | (E300.0) { (E300.0) | (E300.0) (E300.0) (E310.1) | (160.2) | (E160.1) | (E415.2) | (E376.2) manganese,
(E6010) potassium,
and sodium
[200.7])
NaOH/zinc
HCL to pH |HNO, to pH HCL to pH| acetate to| HNO; to pH
PRESERVATIVES <2, Cool to | <2, Cool to | Cool to 4'C| Cool to 4'C Coolto 4°C <2, Cool | pH >9, <2, Cool to
4c 4C t04'C Cool to 4°C
4°C
TECHNICAL HOLDING TIMES 14 days 28 days 24 hours 28 days | 48 hours | 28 days 48 hours | 14 days 7 days 7 days 28 days | 28 days 6 months
CONTRACT HOLDING TIMES 7 days 7 days 24 hours 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days 7 days NA
Sample CLP URS Sampling No. of 40 | No. of 500 | No. of 500 | No.of 1L No. of 40 | No. of 500 No. of 250 mL
Location Sample | Sample | QA/QC Schedule mL VOA mL poly mL poly amber No. of 1-L polyethylene bottles mL VOA | mL poly | polyethylene
. No. No. vials bottles boitles bottles vials bottles bottles
X ( Seveth Round Groundwater Samples
MW-33A | MY2FY7 | 37806~ | 378 | 4/3/06 3 1 1 2 1 2 1
MIAL-338_ L MY2RY.8- 37697 ~f— 4/3/06 3 1 1 2 1 2 1
EWa1-904-MY2F¥O--37698—[1EFOC™ | 4/pi06 3 2 2 2 2 4 2
EW-1_| MY2FZ0 | 37600—~L-2760% | 4/b/o6 3 1 1 2 1 2 1
MW:6 | MY2FZ1.] 37600 | Duplieste’ 4/g/06 3 1 1 2 1 2 1
- EW-53 MY R A —376 64—~ 4/6/06 3 2
MW-7 | My2Fza | a7eoz |EQuiPment ,.o.e 3 1 1 2 1 2 1
t_ Blank
MW-7A 37eodé Trip Blank| 4/5/06 3
Field
W-78 S| 4/5/08 3
Total # of Samples/Containers 9127 817 6/7 7114 8/7 6/14 87

Notes:

® Priority pollutant metals and hexavalent chromium will be analyzed during the initial sampling round
and biannually thereafter. All other analyses will be conducted during each sampling event.

® Lab QC = MS/MSD

DQI = data quality indicator

HCI = hydrochiloric acid

HNQ; = nitric acid

ISCO = In Situ Chemical Oxidation

L = liter

mL = milliter

MS/MSD = matrix spike/matrix spike duplicate

Bu-l 37605 (el

B w334 51606
Ty Blenk 27 68

qfvi(sl

| 2\

0

(300

460mp)¢0/ 0\'&(7 7'7’\72
lo Vlac'm'(bs/ el /la\lﬁ

NA = not available

NaQH = sodium hydroxide

No. = number

QA/QC = quality assurance/quality control
TDS = total dissolved solids

TOC = total organic carbon

TSS = total suspended solids

VOA = volatile organic analysis

VOC = volatile organic compound

wr//ﬁ

5 (m\%



MONITOR WELL NO: MWwW-20
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: MW-20 Job No: 18500147.07030
Sample No(s): ___37615 Sampler(s): __SL/DG
Sampling Date: June 5, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather: C,(odd-n/
Sampling Time: Ambient Temp. (F): 730 F
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: ﬂMethod of Measurement: Interface Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW q(ﬂ qcﬁ ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 70 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) 22 .03 ft D CV = (23.49) x [(D/24)7]
(from casing top as marked) CV =38.14 [(D/2)/12 in.fi]’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: __ (/& [e U
(CV xH = VW) L
INumber of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L): ﬂ; D
(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH (NTU) (mV) (mg/L) (it. bgs) (L) (L/min) Phys. App.
9950 |2).19 | 4676 17281259 |5BSe [2.5C 19741 | 2.4 Q-3
0953 B).¢d |%%7 1795 1232 Mo [3.59 141.0) |42
995C ol |He9%  [7.2d |29 [RIL.G (224 Wygy [7.2
0359 .20 4670 17235 [48% 1914 (233 1.y 19.0
003 PR55 4061 724 |39 |94 |29 B2 |10 *
06G  P2.4) |464] 739 1245 1947 (2.1 4793|144
leog 122 .40 4445 [123 QoS M.y |84 4743 /6.3
joil  RAHYGI1YeH(, 7331195 bst [J-6d [g703 | 9.
Joid 0.4 |44l - |73 175 |G2.)1/-52 |47.03 | /.6
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO:

Monitor Well Sampling Data

Project: __Cooper Drum

MW-20B

Location No: __MW-20B Job No: 18500147.07030
Sample No(s): __37616 Sampler(s): ___SL/DG
Sampling Date: _June 5, 20086, Reviewer(s): Date:
Sampling Method: _Direct from dedicated tubin Weather: C LOUOL/
Sampling Time: Ambient Temp. (F1: 7 4*F
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounde@ N Depth to Product:
Other: [Method of Measurement: Interface Probe Y
Screened interval: 80 - 90 Other:
1) Well Casing Elevation (WCE) fi
(from casing top as marked)
2) Depth to Water Surface (0TW___ 4 1-00 f Woell Diameter (in] Casing Volume (GVY/ft (qals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 90 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Golumn (H) 43,00 it D OV = (23.49) x [(D/24)]]
(from casing top as marked) CV =3.14 [(D/2)/12 in.fi’h (7.48 galicu. Ft))
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: __ (o /& /0(}
(CVxH=VW) 7
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L):
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed  Flow Rate Observations
Time Temp (C) {umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
bgq H097 | %lo7  [7.00 |@ZieRol. ) 0.1 141.03]| IS |o.g
6S) DAGs | 972 1249 743 He.Llo.rd |$16> |3 0 \
s 013 | Q40 [709|S1) fees |09 |4703 | 4.5 !
s R)S3 1199 7101353 +497 |0 [4704 |69 (03
oo BRIG | 219 [100 (393 +)50.3|0 17 |i70d |23
1S S31%182 [HS 1966130 | o) |47.09 |j0-7F
lHole 122 53| Qe 245 125) M3e3|0.0b 9164 /3.1 |V
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft.

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed and

an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO:

Monitor Well Sampling Data

Project: __Cooper Drum

Location No: ___ MW-33A
Sample No(s): 37617
Sampling Date: __June 5, 2006

Sampling Method: Direct from dedicated tubing

Sampling Time:

WATER ELEVATION DATA

Method of Measurement:  Depth Sounder @ N
Other:
Screened interval: 55 - 65
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface 0TW__ 4%.7(» ft
(from casing top as marked) )
3) Well Depth (WD): SYL13
i6-57 ft

(from casing top as marked)
4) Height of Water Column (H)
(from casing top as marked)

WELL PURGE AND SAMPLING DATA

Job No: 18500147.07030

MW-33A

Sampler(s): ___SL/DG

Reviewer(s): Date:

Weather: __C| 000(4

Ambient Temp. (F): ' 7‘6"’?

Product Obs: Y N
Depth to Product:

Method of Measurement:
Other:

interface Probe Y

Well Diameter (in)

Casing Volume (CV)/ft (qals)

2 0.163
4 0.652
6 1.468
D CV = (23.49) x [(D/24)3]

CV = 3.14 [(D/2)12 in ft]h (7.48 gal/cu. Ft.)

Purge Method: 2" Watera pump

Single Casing Volume of Water in Well (VW) gals Purge Date: (?/5/0 [

(CV xH = VW) /
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 0.0

(VW xNC =TC)

Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) {L/min) Phys. App.
QJ@ Béaan Ibufg.;_.a_ét wedl Vi / | ateia ,.Am!. IA —t

1R37 21.68 | ahuy |74 Bico 3601090 | L “5 .0
INSTRUCTIONS AND COMMENTS z+
Purging/Sampling Remarks Pump @ 60 ft. 0.Q azoa¥ y fe® - 0.0 Mg/L

Hiyolreo 0, ,szrox}(}[(’ == ma JL
— D4

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed

and an estimate of the total valume of water removed. Water measurements should be re




MONITOR WELL NO: MW-33B
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: MW-33B Job No: 18500147.07030
Sample No(s): 37618 Sampler(s): ___SL/DG
Sampling Date: June 5, 2006 Reviewer(s): Date: C;,/ §/0 b
Sampling Method: Direct from dedicated tubin Weather: Cl D“":Llll 5
Sampling Time: Ambient Temp. (F): 15°F
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder@ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 80-90 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW $4712Z ft Well Diameter (in} Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 0./5 4 0.652
(from casing top as marked) i 6 1.468
4) Height of Water Column (H)___ 42 13 ft D OV = (23.49) x [(D/24)]
(from casing top as marked) CV =38.14 [(D/2)/12 in.it]°h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: Q/‘S’/a lad
: (CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y I@
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 3 1
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) {L/min) Phys. App.
1202 RIZ5 |45 |22z lel +3%-3 (699 (4736 | 2.4 a3
[5 Rvdd |40 143 [ 74 ed |e-22 4136 | 4g
3/ N0 %099 Dot | 12941009 | | 7.9
221 R)19% [ R12% [70) 177 ke la.)] |g73¢ 9.6
2 P>.o3 | @ud  [3.0 [SO tMydlatl |4723¢ 100 /
INSTRUCTIONS AND COMMENTS s
Purging/Sampling Remarks Pump @ 85 ft. ‘HM| o‘xaogzx Por 0)(}0!,9 c 0.0 3 Ne pDzene reatD[;‘vm

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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MONITOR WELL NO: EW-1
Monitor Well Sampling Data
Project: __Cooper Drum
EW-1 Job No: 18500147.07030
Sample No(s): 37619 Sampler(s): ___SL/DG
Sampling Date: _June 5, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather: Palf}’l«// el auaé;/
e
Sampling Time: Ambient Temp. (F): _' 7 1°F
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N

Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW L"-7 '(.PL"’ ft Well Diameter (in) Casing Volume (CVY/it (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) LlD~ ﬂ{ ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.fil’h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pum
Single Casing Volume of Water in Well (VW) gals Purge Date: Q/C’l/dQ
(CVxH=VW)
Number of Casing Volumes to Purge (NC) __ gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe® (mg/L): O—O
(VW x NC = TC)
Cond Turbidity ORP D.C. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
[ (Aol 4oty 1760 ~ [R5531]2 64| — = - wn hote pdec,
iec e Sq».‘al,‘oe)
1459 |24 eyl [75] 2 [2<d 305 |41 |24 |03
W< B lea=9 [In |l 33 [ Lél |41a) (49 |
150 P8 [0S 7 | 2 (49 /31 149737 |72
1503 1224 16378 (710 | 2 [ 2.61€@-9% 197711 |9¢
|00 |2241 {6995 7.0 | R | /2 | 0.7, |4771 | /30
1509 12233 | 7033 74| @ -S| mweldia [ 14y 4
INSTRUCTIONS AND COMMENTS .
Purging/Sampling Remarks ____Pump @ 63 ft 7‘7/2 Oy = OO Mi/L

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re
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Monitor Well Sampling Data

MONITOR WELL NO: ___ EW-1-90'

Sampling Time:

Project: __Cooper Drum

Location No: EW-1-90ft Job No: 18500147.07030

Sample No(s): ___37620 Sampler(s): ___SL/DG

Sampling Date: __June 5, 2006 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather: __mestly  Sunny

Ambient Temp. (F):/ ‘790}: /

WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder@ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 48.5 - 88.5 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) )
2) Depth to Water Surface (DTW 47 ‘Ud’ ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) — 2 0.163
3) Well Depth (WD): 90 S 4 0.652
(from casing top as marked) ) 6 1.468
4) Height of Water Column (H) ____ 43 -4y ft D OV = (28.49) x [(D/24Y]
(from casing top as marked) CV = 3.14 [(D/2)/12 in fi]*h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2"_Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: Q/{ fote
(CV xH = VW) /
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L): l 5 @
(VW xNC =TC) ;
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
it Q1Yo 1790  [7.40] 4 r3F 5|03 | 4ag | 2.9 a.3
Y BlLeg (2890 [TA | 2 16 oo 4775 |49
47 RI73 | Q90> |76 | 474 0.7 427396 | 7.5
J430 @274 9813 e | 730 o 4796 | 9.
(3 129d 13913 7, [ +R.iloyd 147796 | )20
Al oV B | QW8 [7.63 | | 134910 -/6 4130 | 14.d
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 85 ft HV0 Z - 090 ML/,!(/ d% dns

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
ana an estimate of the total valume of water removed. Water measurements should be re




'URS CORPORATION

| HYDRODATA SHEET
Project &4,1) U Do - Event_I 5¢© tJate/ (7""'[5 Sampler
Project No. Datum_ | & - Sheet _{ of _1_
WELL or ' TOTAL ‘
LOCATION DATE TIME MEASUREMENT DEPTH' COMMENTS .

AN 20 | 7008 0842 g oo I P T
w208 | | | top3 | y4g.q 07 M5 sy gl |
my/ -2 24 bz 48 .84 10%.66 T
M ~33%3 ] 1213 48 .65 (o719 5. H

BW'_I ' ‘ / /‘337 ‘{Q.OO (0357 EV,Z—[

;
:




'URS CORPORATION

_ HYDRODATA SHEET
Project Co‘:ﬂe/ /D’WV\- Event g[ /5/ o5~ VSarrllpler- S5
Project No. Datum 72? - Sheet ! of e
Lowgkth DATE | TIME | MEASUREMENT | TOTAL COMMENTS -
Mv-17 | 9sls| 135 | 43.87 | |
/M =21 ] U /lsLl %7‘ /5—2 o
ho—¢ | |53 | gy |
M -20 " 1/25¢ | 4920
N iv - 298 " /300 | 48.i5
[w =3B | 7 [1309 | lig.37
EN-| Y 1397 149 83
1/ h-33A Y |3og | 4750
" lAhw- 23 : 13/% | 49,35
EVQ v 1320 | 48.85
w15 “ /635 |48 5¢




URS CORPORATION

HYDRODATA SHEET |
Project C(w{,; e Vown Event @/{/ éz 0% Sampler P&/ S DL -
Project No. Datum_ ¥ — / ‘9 C Sheet _l_ of L
WELL or TOTAL '
LOCATION DATE | TIME | MEASUREMENT DEPTH COMMENTS

MN-20 |8-[L05|0100 | 47, 85

M358 | » [ows (4733
g~ ¢l O%6 % g‘g‘ ¥3
Mis - 33A 10737 |97 5%
MU’QO Y 07}5 LfZ,O,l

0P 103.5@ 3 4Dy 3.0,

MW-20 | W 1p793 | 9810 e o deinssapepling
mMu-20C | Y 4858 | YBhds
w324 i 17 | 4128

EJ/ -1 " 1304 | w8 o3




'URS CORPORATION

HYDRODATA SHEET

Project CO?Qe/ Dfu m

Event

Datum T.O (,

Sampler-_L@'_~~

Project No. Sheet _of [
Locarion | PATE | M | MBasureMENT hedsien COMMENTS
Lh-i5 [7)chs [$oq | Y& 5¢ _ 1
mi/-17 1 i 12 U, g
MY-33 | v 1 | L5
Ew-2 "It | 4g g
N2 | Y 1428 | 49 ,0%
I ~% » li¢3) | Bg, 9
hw-20 | " 14356 |7 3%
MV-208 | " |itga | §g,70
MW-330 | » Tiyue [Ug.33
MW=3R ] U Tid9p [ 4. 6g
Ew-y " %t ¢ | 48. 9

e ARG & £ g et e e oo




'URS CORPORATION
| HYDRODATA SHEET
Project _@@2,462/ ’D’U"V\ Event yz? Qvl Té§+ _ »Sampler— 733 é Jé
Project No. Datum./i!ﬂé’ M\SBAe(et_Lof L :
| Al '
Locarios | patE | mvME | MBAsuREMENT o | commenTs
MW AS | | 1 0Y2 | YQ 4O | 1eg77] 5927
M W-23 (150 ] 49\ [tov15] 550
| B2 55| #%.66 | w345| 5449
i) (25| 489] /0363  BY 75
PN (210 G301 Jwral | .60
MW-Zo0| | (728 47,00 [j02.99] 25 o4
PN-208) | 7320 147,98 [iomus| BhGT
MY-33A1 | 11220 | BT 46 [1p3.00] S5 0o
MN-338I\[ 10227 | 4Bl [10z.79 .60
EwA | N T35 4245 (10537 cyas-
-

Ly



J

'URS CORPORATION

HYDRODATA SHEET
Event_{9C9" r(

e

Project C@a}ﬁC/ g\/'u/)\ Sampler -/D\_ T te

Project No. Datum 2() C’ Sheet [ _of ] _

, ng%.lgN DATE | TIME | MEASUREMENT ]T)g;A,HL COMMENTS . :
LMD shsmhs| s Hg o R 1.
Mi-33 1« /9,7 [ %o 23 ] | |

M- 17 " lid a2 L 55
V- P ¢y | Hese
s -4 V33 Uy s
/=20 | " i 3e g7, 99
me/-Jop 1. " [778 | 48.00
hN/-338] ¢ [f94 | 8,37
(AW-334 | e (777 72
M= | " Treey (7773
EW-/ "/t $5.8C
j




URS CORPORATION

| HYDRODATA SHEET o
Project Céé{?U‘ DMW\ " Event/5€® '”;cu/\c/{wxj Ecm/\; \ Sampler'.gl\ég: o
Project No. | 96000 (4] 002  Datum T C Sheet __| of L
LocaTion | PATE | TME | MEAsuREMENT edsien  COMMENTS | -
FOAW S 10908 0710] 58 34— | —1
MW-AT | T Toggy 4970 | |
WwW-23 27211 49, (|
M- | LT i 7 97
M2 07249 "Yg.02
_MW’ZdB 0820 L/7l 70
mw3ZAl | 10909 | ugta
mMu/-232 ie | 9€.4s
P )| /1D 98 .65
M = - [2490 | 49.67
Eu/~2 _1/329 9%.55
i) 2/ /917 Y8.7¢

-5~ 957 | 35.84




'URS CORPORATION
| HYDRODATA SHEET | |
Project GQ?W DWW\- " Event./. / 7/ °g : Samplerwfy 47/
Project No. Datum, 7’0& Sheet ,L of i_
Location | PATE | ™ME | MEasurEMENT DorAL  COMMENTS
M- 17 | ilyleg AT | S8/ T B I
M/ots | g |74 B 45 94 ,
Mv-23 | | o750 | #8.¢5
My -2l | V2N
EW-2 L o5z | %573
fhins- 1 0755 | 47.63
-1 | 9730 | I%.13
Mv-334 0735 | 4C. ¥g
/-8 | | 2749 | 47.0%
/h-208 0792 | 1. %3

A/ =338 10737 |77 (9




'URS CORPORATION

| HYDRODATA SHEET
Project goﬁ/?/ Dom Event_145 & PT ) Sampler. géA)Cy B
Project No. Datum(r@(/ Sheet _I_ of A
Lowg“.hng DATE | TIME | MEASUREMENT IT)g;’?HL COMMENTS
-6 (e/the (072 | 50, 51 |gmer | —1
D=5 | VB AF | sy
NI =17 Y1077 L7 L »
-8 o219 T — L too i, AF
Mv-26 " 10737 5.3 7
| X | eI | 4697
AMw =32 | ¥ 874 [ 50, 57
-3 " 977 | 4, vz
HW-30 | " TeTse [ U gp
| w-29 " |080? | ¥L.73
w-27 | " 0&14 | Y5, 77
Mw-28 | 7 oy $6.50
NMw - )¢ v O8] G- 8)
MW-22 | v 10839 43, g5
Mv-19 v 10835 48.03
hw/ - L3 A O %Y Sz /7
-3 | v 084, s 93
SUE -| " 685234, of
1Moo " 10853 1 H8. 79
Ew -2 b OS] [ Y74y
EW " 10997 4¢T7 I3
["w-338 | 7 6909 [ifF7. 0
=341 " 169, |%¢.73
Uh=2© | ¥ 0974|775




'URS CORPORATION

| HYDRODATA SHEET
Project COOyﬂ@/ D/:J.M Event Sampler. M
. Project No. Datum T@L Sheet ;_of A
oA | DATE | TIME | MEASUREMENT st COMMENTS
LMW =N [6/6/oe |[OF20 | tf—> g | - B
M-8 | " ORI Sy
Mw-j2 | 7 [[O0o| %% 35
M=o v o ¥g.19
M-§ |~ /0/? Y2.i0
M-1$ v 11022 | 124.9¢
M -20B1 v |wss | FG.82
M- | o je | G4ga
2 benenthn pall=Ts .




APPENDIX E

Downhole DO and ORP Data




ORP(mV)

DO Conc(mg/L)

©
Q@

N
arn

o
o

»
N

N
i

FEB21T~1.DAT
MWZO

.0
12:20

149.0
114.61
80.21
45.8-

11.41

16:25

20:30 00:35 04:40 08:45

-23.0
31 2:20

02/22/06

16:25

02/22/06

20:30 00:35 04:40 08:45

02/22/06 02/23/06 02/23/06 02/23/06
DateTime(M/D/Y) ‘




SR R BT R B S

MW-20 & EW-1 @ 63 ft
(page 1 of 4)

27.0m

21.24

g 15.44
E
2
S 964
8
3.8+
-2.0 T T T T 1
05:50 1513 00:36 09:59 19:22 04:45
KB
%
92.01 , (A2 (1)
. 0"“@"1 L\‘L\L
52.0- [ 20 e
_gw’\)
o 1207
E
g
& -28.0-
“
44T
3 @'133 - 68.0+
m _
¢
MM\N (\lb]
108.0 T Y T T ]
\J 29 96450 G €035 99:59~ 92— S4nt5
(m 17:50 o3> 12836 2300 o7:222 1895
03/20/06 . 03/21/06 03/21/06 0021700 03/22/06 |
o3/ [© DateTime(M/D/Y) 93(2>(26




o AL SRS L e L P G R D D e S A AR RS s:.-;fsw,‘._u;_%}‘;‘g

EW-1 @ 63 ft (continued)

(page 2 of 4)

19.0-
15.0-
g 11,0+
E
2
S 704
o
=]
3.0-
-1.0 T T T T
16:50 19:55 23:00 02105 05110 03_105
]
fan Mt?f( vd«rﬂ
Hl(*“m{" 7—11 ¢ on\ b3y "“Ww@ﬂ o0
336.0- down e 1 ( ¢ '
) / e 0980 Vv
1470 .
ApeD
3 149.6-
m@lé5 [ g
o,
30,‘.&. C‘]" Eﬁ) 56.4+
-36.8+
-130.0
16:50 19:55 23:00 02:05 05:10 08:15
03/22/06 03/23/06 03/24/06 03/26/06 03/27/06 03/28/06

DateTime(M/D/Y)




IRL IR SRR HOA RS

20.01

15.6

pry

-

N
(]

DO Conc(mg/lL)

253.01

204.2+4

o
e o]
1

n
>
1

MW-33A
{page 3 of 4)

-2.0
08:20

57.84

1
13:04 17:48

- 1
2232 03:16 08:00

08:00

9.0
08:20

03/28/06

03/28/06

I 1 ¥
13:04 17:l48 22:32 03:16

03/28/06 . 03/28/06 03/29/06 03/29/06

DateTime(M/D/Y)




T Al £ AT L Bk =SSR T T 33 A SRR NE 1 S ERA Y

" 11.6-

DO Conc(mg/L) '

13.0

—

o

N
1

«®
[>]
1

7.4+

Back to EW-1 @ 63 ft
(page 4 of 4)

6.0 T T T T ]
09:50 20:44 07:38 18:32 05:26 16:20
B
X1
3100+ t Ve 010
on ™ W
NRRY At
241.6- ‘/ 39m
173.2
104.84
36.4+
-32.0 T T ! T 7
09:50 20:44 07:38 18:32 05:26 16:20
03/29/06 03/29/06 03/30/06 03/30/06 03/31/06 03/31/06

DateTime(M/D/Y)




DO Conc(mg/L)

ORP(mV)

31.07

24,61

18.21

11.8-

5.4

MW33A.DAT

T L RN VTS D S T R TR A S R PO P T T L

%50 23:38

374.07 0),0"\

310.81
247 .61

3
£
3

184.4+

121 .2~U(

Ac
oA

02

or~

07:46

00:02

08:10

5800 23:38

04/17/06 04/18/06

07:46

04/20/06 .
DateTime(M/D/Y)

15:54

04/21/06

00:02

04/23/06

08:10

04/24/06




Temp(C)

SpCond(mS/cm).

PH DO Conc(mg/L)

ORP(mV)

22.40
22.06
21.724
21.384
21.044

MW33A.DAT

PRI A U YA )

201% 30

4,90
4.48
4.06-
3.641
3.221

23:38

07:46

15:54

00:02 08:10

T

2'81(‘5:30

31.01
24,67
18.21
11.84

5.4

23:38

07:46

15:54

00:02 08:10

185

7.8601
7.7601
7.6601;
7.5601
7.460-

23:38

07:46

15:54

00:02 08:10

%30

374.01
310.81
247 .61
184.41
121.25

23:38

07:46

15:54

00:02 08:10

581%:30

04/17/06

23:38
04/18/06

07:46
04/20/06
DateTime(M/D/Y)

15:54
04/21/06

00:02 | 08:10
04/23/06 04/24/06




DO Conc(mg/L)

ORP(mV)

12.07

10.01

©
o -

o
Q

EW-1.DAT

N NIRRT A S RS R R T S S e L A R O M B R

-56.61

-67.41

-78.2-

0’701\

22:36

Al/ uy_
o

Oy
UA

06:57 15:18

23:39

08:00

-89.0
914:15

04/17/06

22:36

04/18/06

06:57 15:18

04/20/06 04/21/06

DateTime(M/D/Y)

23:39

04/22/06

08:00

04/24/06




pH DO Conc(mglL)  SPCond(mS/cm) Temp(C)

ORP(mV)

21.80
21.621
21.44-
21.26
21.08+

A S A s P L S R R o e

EW-1.DAT

20.90: 22:36

4.7801
4.71 8J
4.656

06:57

15:18 23:39 08:00

4.594
4.532 /———\_/"

44705 22:36
12.01
10.01

8.0-
6.0-

4.0

06:57

15:18 23:39 08:00

2o 22:36
8.00-
7.74-
7.48
7.22-

6.96

06:57

15:18 23:39 08:00

6.7%: 22:36

-35.07
-45.81
-56.61
~67.41
-78.21

06:57

15:18 23:39 08:00

- W

-89.0

1%:15 22:36

04/17/06 04/18/06

06:57
04/20/06

15:18 23:39 08:00

04/21/06 04/22/06 04/24/06

DateTime(M/D/Y)




VAN NI NP AT A M AT B RN AL AT e e it LN AN T g e

| | MW33A.DAT
31.01

24.61

-—
o
v

DO Conc(mg/L)
>

5.4

a0 0516 19:02 08:48 s 22(:'34 | 12:20
£ . n; Ne {.rfeo
RO ) oA l/ . \1/ j/

322.61

256.21

ORP(mV)

189.8-

123.41

7. ¥ : T T Ly 1
»5 1%:30 05:16 18:02 08:48 22:34 12:20

04/17/06 04/20/06 04/22/06 . 04/25/06 04/27/06 04/30/06
DateTime(M/D/Y) |




ORP(mV)

197.01

135.64

74.24

12.81

-48 S-V\\—‘\__________‘W' |

EWIDAT.DAT

-110,
191:15

12.01
10.01

8.01

DO Conc(mg/L)

04:12 18109 08:06

12:00

04/17/06

04:12 18:09 08:06 22:03

04/22/06 04/25/06

04/20/06 ,
DateTime(M/D/Y)

04/27/06

12:00

04/30/06




R et nc

SRR oo 18 S AT ITE P TAR E Lo Lt T B e o

~6E40498.DAT
£/ (
11.0

6-2-MWWM,.MWWMM W/\J\"'W“M

3.81

DO Conc(mg/L)

1.4

19%%0 19:14 00:28 05:42 A 10:56 16:10
' \J

444.0-

331.64

219.24

dRP(mV)

106.8

)

ng,

1180750 1914 0028 0542 10156

16:10

05/05/06 05/07/06 05/09/06 05/11/06

04/30/06 05/02/06 ,
DateTime(M/D/Y)

|




|| | ~6248488.DAT
11.0
8.6

6.2 v AL VAR ‘Mwwml\]\f v St ettt

DO Conc(mg/L)

14:00 19:14 00:28 05:42 10:56 - 16:10

pH
> o
~
> @

19:14 00:28 05:42 10:56 16:10

ORP(mV)

| 1800 19:14 00:28 05:42 1056 | 16:10
05/02/06 05/05/06 - 05/07/06 05/09/06 05/11/06

04/30/06
DateTime(M/D/Y)




ORP(mV)
DO Conc(mg/L)

pH

444.0
331.61
219.2

106.8+

EW1B.DAT

14:00

6.2'”WMWWMWWWWM

3.81

1.44

09:08 ' 04:16

18132 - 13:40

191:00

8.307

6.78-

6.021

09:08 04:16

- 23:24

18:32 T 1340

:00

09:08 04:16

05/03/06 . 05/06/06

DateTime(M/D/Y)

23:24

05/08/06

18:32 13:40

05/11/06 _ 05/14/06

BRI G




EW1B.DAT
6.401
6.22:

6.041

5.861

DO Conc(mg/L)

5. ¥ L} T T L} 1
51(4}1:00 22:35 07:10 15:45 00:20 08:55

199.61

124,21

ORP(mV)

48.84

-26.61

102075 20:35 07:10 15:45 : 00:20 08:55

04/30/06 04/30/06 05/01/06 05/01/06 05/02/06 05/02/06
DateTime(M/D/Y)




DO Conc(mg/L)

17.381

16.821

MW33A2.DAT

22:49

07:23

15:57

00:31

09:05

04/30/06

22:49

04/30/06

07:23

05/01/06
DateTime(M/D/Y)

15:57

05/01/06

00:31

05/02/06

09:05

05/02/06




e DAL ORI N P AN AN

-2 >4

18.70

17.747

16.78

15.821

DO Conc(mg/L)

M4:15 08:17 02:19 20:21 14:23 ' 08:25

364.01

362.01

ORP(mV)

360.04

368.04 ‘ Y

6. g T T . T T —
35 1%:15 0817 02:19 20:21 - 1423 08:25

04/30/06 05/01/06 05/02/06 05/02/06 05/03/06 05/04/06 -
' DateTime(M/D/Y) :




DO Conc(mg/L)

ORP(mV)

6.60

6.361

6.121

5.88

5.64

e PR AR T TR 1 S e SN SN OIS R

307.07

224.61

142.21

59.8-

-22.61

08:03

02:06

20:09

14:12

08:15

10505

04/30/06

08:03

05/01/06

02:06

05/02/06
DateTinie(M/D/Y)

20:09

05/02/06.

14:12

05/03/06

08:15

05/04/06




DO Conc(mg/L)

pH

ORP(mV)

11.07

8.61

~6248483.DAT
Euw—|{

PRI € e L A T L T LD N f e, et

8.301
7.544
6.781
6.021

5.261

19:14 00:28

05:42

10:56

16:10

4.5
191:00

444.07
331.61
219.21
106.8+

-5.61

19:14 00:28

05:42

10:56

16:10

-11
81(21:00

04/30/06

19:14 00:28

05/02/06 05/05/06
DateTimie(\/D/Y)

05:42

05/07/06

10:56

16:10

05/09/06: 05/11/06




DO Conc(mg/L)

ORP(mV) -

364.01

11.107

10.361
9.621
8.881

8.141

MW33A3.DAT

359.21

354.44

349.64

344.8

02:24

17:53 09:22 00:51 16:20

40,
3 1%:55

05/08/06

02:24

05/09/06

17:53 09:22 00:51 16:20

05/09/06 . 05/10/06 05/11/06 05/11/06
DateTime(M/D/Y)




MW33A3.DAT

9.21

DO Conc(mg/L)
~
o

10:55 16:18 21:41 03:04 08:27 13:50

340.0 — T T T —
. 10:55 ‘ 16:18 21:41 03:.04 08:27 _ 13:50

05/08/06 ‘ 05/09/06 05/10/06 - » 05/12/06 05/13/06 05/14/06
DateTime(M/D/Y) ’

ERLGE AP e e e £ 1 T USRS § TR I S AR RITIS T 4 e TS ¢ S me e Lttt m e e




DO Conc(mg/L)

pH

© 7.664

ORP(mV)

4426483 DAT

MW-232 A

LR e R Y R R L N

7.800-
7.7661
7.7321

7.6981

07:57

20:04

08:11

20:18

08:25

7.6
3!%:50

358.0
303.61
249,21
194.8+

140.4+

07:57

20:04

08:11

20:18

08:25

3%%

86.0

05/17/06

19:50

07:57

05/20/06

20:04

05/22/06 :
DateTime(M/D/Y)

08:11

05/25/06

20:18

05/27/06

08:25

05/30/06




pH DO Conc(mg/L)

ORP(mV)

3.701
3.36
3.02 il m

2.681

A RS e e S e T TR e AN L SV T R Y S L U S L e PSS B A ]

10 07:24

8.30
8.041
7.781
7.521

7.261

19:38 07:52 20:06 08:20

7. T
q%:‘l 0 07:24

342.0-
264.0
186.01
108.01

30.07

19:38 07:52 20:06 08:20

4800 07:24

05/17/06 05/20/06

19:38 07:52 20:06 08:20

05/22/06 05/25/06 : 05/27/06 05/30/06
DateTime(M/D/Y)




|2\ 4-0D

75 bW Yol

MONITOR WELL NO:

| o vt 0 g0 Monitor Well Samp:;;g’. Data (cont.) *

L e remb (55225) piomy o (gl b G &Sijs”ipp

WY | 400] 2008 971 5,53 -29.6] 2

B 61 2024 4408 257 (22 70(7.27

“;';jfi) 20613604 @4 142, [2.69

o 28 2.5 %293 |81 1614 12,09

M5 2047 | o5k |90 STANEY) |

nawRD 12079 4790 |8.64 2.2 | ASD op? T ooty
RI~/STog

Fwaqp oD 1915 T1 (8551  |-210] 177

“wH LB gy Q? 3401 15.0

Y 7T [ana] 132 i

hWw'3 %8 2213 2273 ‘Q.é'.] +5729[1.09

mi22B__[27.29| 3134 1980 666 | 1.35

miA2p MINYLIF 8 [¢é.5 [z

Page

of




» . MONITOR WELL NO: ¢
/ Monitor Well Sampling Data ]

Project: __Cooper Drum

Location No: N » Job No:
Sample No(s): ;z Z g JJ) Q Sampler(s): __4DG

Sampling Date: ) ‘ Reviewer(s): Date: 2 l?. l OQ

Sampling Method: Direct from dedicated tubing Weather:
- |Sampling Time: Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depth Sounder Y N Depth to Product:
Other: JMethod of Measurement: Interface Probe Y N
Screened interval: Other: :
1) Well Casing Elevation (WCE) ft
(from casing top as marked)
2) Depth to Water Surface (DTW ft Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D/24)]]
(from casing top as marked) CV =3.14 [(D/2)/12 in.ft]’h (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CVxH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L):
(VW xNC =TC)
Cond Turbidity ORP D.O. Water Level ~ Removed Flow Rate Observations
Time Temp (C) (umhos) pH .  (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

WD [0 2006 | g74Mig | [0 |aaz |3 ;
i4/3 20,67 1 7.23 3961] |.od | o cup o Dotloun redo |
4163033 7 .23 20711138 1)

Wt L 1202113785 115 1919|580 e one_<hp on bty teds

1427 [20.23|188, |7.26 4553 04 I D 957 |
(430 | 2035 7892 [1.23 1A 031 |
[433 120.33[1904 (7,31 1-{29916.93

w0\ 1436 22.9)| Y445 [1.20 774 2.21 - ' g@/
1439 12082 | 4449 |7.21 2.9 |t.0¢
[42 (2689 | 498[ (120 8L6 1997

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks m‘“ﬂf EEQ t4i 3 O;DO 57 2 %J/ \{ 6/ ésv m Dé

4 y] 4 } , o
Prob 0 VWodzl 60 ZLWN=TUA S| PO oF &8
Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should list the time sampling was completed
and an estimate of the total valume of water removed. Water measurements should be re

Page ! ofL




MONITOF'E:‘WFI‘_L NO: ﬁ( |
l/ &l% Monitor Well Sampling Data (cont.) o
Cond | '“Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTU) {mV) {mg/L) (ft. bgs) (L) (L/min) Phys. App.
msspA| [¥47 |I0.85 | 3801 |64 668 |1.23 7rxy
M50 (20.87 13797  16-89 [Z69 1118 ~
¥s3 90.58 | 3795 1A 1358|118
w33/ (F55 2030 | THg6 |693|  ~SP|L28
1455 120.31 | 1408 |64 -60.9| Vo | 3695
150 ( 2404|7405 6Al -eq4 |9.9Y
O
-l U510 (208914195 | 715 JjoI.2| 5.0 703
¢3” L3 129,87 H203 [ Tio 9.6 14.35
(516 | #4495 | 4208 | 1.0 973 | 2.99
Ew~— | 15181294 | 7793 |6.93 -2 | -2 ili7 0 8%’
7" |52 | 2047|7800 [C-8] 12,9 [1. oF
| 1524 120,17 | 7602 6.87 42|03
w551 2038 [ 7989 655 A 1Y " Y,
339 2035 | 7090 |49 390|149~ |
1557 (2034 | 1040 [e95] M08 (195
w23 (1543 110.36 (9710 [1.98 By Y 13"
(896 120,37 T73 b 10.85] ~€10| |. 2o
399 | 20371 9745 1695 -68.1| (.06
ew-2 (557 [2098| £ 355 .03 (554 [.6] N Y
67 11557 1204| | 5352 |7.03 1384 1.3]
[0 |2nq)| F350 | 2.0% 2445 1.9
Bw-2 | ol do.(3 | 5499 [T 2528] 0-45 @77’
17" [ 1405 | 2008 | 543> [Tod- ~265.8 0.4
i{08 | 2048 | 5424 |1.2) 274 2-89
-2 [ 1912 | R0.00 | T (.5 % 1.23 05”7
(45 1200 | Tbog |485] ~18%) )5 94
1912 | 200 | 606 |85 -j939l0.9%

Page 3'"" of 9‘




Ja¢Pef Dr A MONITOR WELL NO:
_, Monitor Well Sampling Data (cont.) 7 g N
i uS/zm : B
Z/Z/ &6 Cond Turbidity ORP D.O. = Water Level Removed Fiow Rate Observations
ime Temp (C) (umhos) pH - (NTU) {mV) (mg/L) (ft. bgs) (L) (L/min) Phys.)&bp.
o
| 12 212|747 o151 63
AT 19| 727 47,38 2
5] (b:k-| 24 7%’
O | 2.20¢9% |90 MNIGT 3.8 % 07] 78"
0B(% | 200| | 8700 (202 422 | 47357 &8’
0823|2045 4 92 |7 77 D | 20T -l €3
0949 | 05| HZ10 | 774 2.7 | 831 58
0899 | 20.65] 4297 |1.23 (1.5 |7.84 £z’
02501 2)2] {12 | ]A 200 |if3¢ 537
Ao | 2048 |2 |73 ‘/74.0 149 £
. 0463 chT(c on cze_(fgz ZH ‘3'&/' ¢
\l/ vo | 942714288 [72% H#.L)7.27 63
2 | 047 | 1287 | 723 9.6 | 7.57 g’
s 0127 |Jv gl | 3500 [1.% /7.6| 1550|459 S5
01%% | 20.5¢| 3955 | 7.4 2 | 549 b9
‘L/ OO\ 20.00| 28861 |74l /2.5 5.09 02 7p+cis|”
w34 ot | 2v3(] 7352 |70/ ~193 1471 | H¢.5Y 20" sysleaayll
0q95%| Ddf | 7927 698 <9 @| 6.9 @5/
& o755 12009 8,90 leg 07| 543 qo
- &
WWZD 1a0q |20 . 724263 [1.95 CIA | 1893) 15| 0@ 0u3milt] S5
liotb 125,41 447 |77 A75| 595T &’
4/ 1627 [20.71] 9500 |72Y [55 | 3.7 65"
(936 (20.63| 4517|725 e |345 L8
Moz 104% | a0 41| 7278 1726 134 445 *f?z?%’* 1By 3Ben
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