Study Completion Date April 2005

Mr. Eric Yunker 04700.0.41.0006
Remedial Project Manager 06.al
U.S. Environmental Protection Agency, Region IX

75 Hawthorne Street (SFD-7-3)

San Francisco, CA 94105

Re: RAC IX Contract No. 68-W-98-225
Cooper Drum RD WA No. 247-RDRD-091N
Final Results of HRC Field Pilot Study

Dear Mr. Yunker:

This letter report summarizes the results of the hydrogen release compound (HRC) field pilot study
conducted at the Cooper Drum Company Superfund Site (Cooper Drum) located at 9316 South Atlantic
Avenue in South Gate, Los Angeles County, California (see Figure 1). The pilot study was conducted in
the former Hard Wash Area (HWA), which is believed to be the contaminant source area (see Figure 2).
This letter report is organized as follows:

e Section 1.0 provides a background information, including a general description of the site hydro-
geology (with an emphasis on the area where the HRC was injected into the shallow aquifer) and the
objectives for the pilot-scale field test;

e Section 2.0 describes the field pilot study design parameters and the associated tasks that were
performed;

e Section 3.0 presents the results of the field pilot study including conclusions and recommendations;
and

e Section 4.0 lists the references cited in this work plan.

1.0 BACKGROUND INFORMATION

The purpose of the field pilot study was to evaluate use of enhanced reductive dechlorination (using
HRC) to facilitate the remediation of volatile organic compounds (VOCs) in groundwater. Use of
enhanced reductive dechlorination or chemical oxidation to remediate VOC-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 field pilot study is the second step in conducting treatability studies to evaluate both methods

(chemical oxidation and enhanced reductive dechlorination) and determine which works best under site
conditions. Results from bench-scale tests using the two in situ methods were summarized in a technical
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memorandum dated July 7, 2003 (URS, 2003a). The results indicated that enhanced reductive dechlori-
nation was potentially the preferred method for in situ remediation of the contaminants of concern
(COCs) identified in the ROD. This conclusion is based on the inability of the chemical oxidation (using
potassium permanganate) to treat the chlorinated ethanes, as well as the historical groundwater sampling
results that show evidence of anaerobic biodegradation in the on-site plume, and the reduction of
trichloroethene (TCE) to cis-1,2-dichloroethene (cis-1,2-DCE) during the reductive dechlorination
bench-scale test.

The field pilot study was performed in accordance with the Cooper Drum Company Superfund Site
Pilot-Scale Field Test Treatability Work Plan (URS, 2003b) and with concurrence from the California
Environmental Protection Agency Department of Toxic Substance Control (DTSC). The study was
designed using data obtained from the bench-scale test, the Cooper Drum remedial investigation/
feasibility study (RI/FS) (URS, 2002), and groundwater monitoring performed up until May 2003. The
design involved injecting HRC into the shallow aquifer and monitoring the contaminated shallow aquifer
at Cooper Drum. Additionally, two diagnostic tests were performed in order to better interpret the results
of the pilot-scale field test. The diagnostic tests consisted of (1) a bioavailable ferric iron assay for more
accurate measurement of the ferrous and ferric iron concentrations, providing a better understanding of
the potential for both biotic (biological) and abiotic degradation of VOCs, and (2) use of in-well micro-
bial indicators (also referred to as “bio-traps”) which allow for in situ microbial colonization and
characterization of microorganisms in the test area. Other requirements associated with the pilot-scale
field test include fulfilling the substantive components of the waste discharge requirements (WDR) for
the field test, as specified by the California Water Quality Control Board, Los Angeles Region.

1.1 Site Hydrogeology and Contaminant Plume

A detailed description of the site hydrogeology can be found in the Cooper Drum Company RI/FS report
(URS, 2002). The estimated lateral extent of VOCs (based on TCE concentrations) in May 2003 in the
shallow aquifer at Cooper Drum prior to the field pilot study is presented on Figure 3. A generalized
geologic cross-section showing the water-bearing units and vertical extent of groundwater contamination
is shown on Figure 4. Shallow groundwater occurs at a depth of approximately 45 to 50 feet below
ground surface (bgs). The groundwater flow direction beneath the HWA in the northeast portion of
Cooper Drum is south to southeast. On the east side of Cooper Drum along Rayo Avenue, the ground-
water flow direction is southerly.

Shallow groundwater beneath Cooper Drum occurs within or is controlled by an area of lower perme-
ability, 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 approxi-
mately 70 feet bgs, where it overlies the Gaspur Aquifer, which extends to a depth of approximately
110 feet bgs. Groundwater with COC concentrations greater than drinking water standards has been
found only down to the Gaspur Aquifer just below 100 feet bgs. Finer-grained materials (clays and silts)
are present within the upper portion of the Bellflower Aquiclude and the lower portion of the Gaspur
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Aquifer, which has minimized the vertical migration of COCs (including 1,4-dioxane) down into the
Exposition and deeper aquifers, which are used for drinking water. Municipal groundwater production
wells in the vicinity of Cooper Drum 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 underlies the
Gaspur Aquifer. The Exposition Aquifer is one of four water-bearing units within the Upper Pleistocene
Lakewood Formation.

The location used for the field pilot study was in the HWA (source area), upgradient of wells EW-2,
MW-21, and MW-5, and downgradient of well MW-2 (Figure 5). This area is laterally the center of the
groundwater plume and, as shown on Figure 3, is bound by the highest concentrations of VOCs (e.g., in
wells EW-1, MW-2, and MW-20). Baseline TCE and cis-1,2-DCE concentrations from December 2003,
approximately two weeks prior to the pilot study, are shown on Figure 5. As discussed in the following
section, VOC concentration trends in MW-2 and EW-2 had shown indications of reductive dechlori-
nation prior to the pilot study. This was mostly based on the higher concentrations of cis-1,2-DCE and
lower concentrations of TCE in these wells, indicating formation of daughter products. At wells further
downgradient, the evidence of reductive dechlorination was less obvious. Aquifer material (soil and
groundwater) used in both bench-scale tests was collected from MW-20 at 57 to 59 feet bgs.

The field pilot study implemented a barrier-based approach with 15 HRC injection points completed in
the area upgradient of EW-2 (see Figure 5). The depth interval targeted for injection was from approxi-
mately 45 to 80 feet bgs, where higher TCE concentrations where present. All monitor wells in the
shallow aquifer are screened within this interval.

1.2 Field Pilot Study Objectives

The primary objectives of the HRC bench-scale test carried out prior to the field study were to (1)
determine if sulfate, as a competing electron acceptor, would interfere with reductive dechlorination of
TCE, (2) determine if under optimal conditions (lab conditions) there was a microbial population present
in the aquifer material for complete dechlorination of TCE, and (3) compare the performance of HRC
and modified HRC (HRC amended with slow-release iron gluconate). Given the high sulfate ground-
water conditions it was feared that an undesirable effect of HRC addition would be to reduce sulfate to
sulfide, resulting in “sulfide toxicity.” The results of the bench-scale test indicated that sulfate reduction
did not occur, implying that reductive dechlorination of TCE may be favored over sulfate reduction
under site conditions. This argument was supported by the field investigation results presented in the
Cooper Drum Company Superfund Site, Remedial Design Field Sampling and Treatability Bench-Scale
Test Results Technical Memorandum (URS, 2003a). These results, including evaluation of the natural
attenuation parameters, indicated that TCE concentrations were decreasing and cis-1,2-DCE concentra-
tions were increasing in the vicinity and downgradient of the source area (i.e., the HWA), probably as a
result of reductive dechlorination. Vinyl chloride also was detected in the area, indicating dechlorination
of cis-1,2-DCE also may have occurred.
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Based on these observations, the objectives of the bench-scale test were met. It was shown that addition
of HRC to the sample site soil promoted reductive dechlorination of TCE to cis-1,2-DCE, and further to
vinyl chloride (VC), despite presence of high sulfate levels in the test samples. Furthermore, reductions
in sulfate concentrations were not observed after HRC addition.

The field pilot study objectives were generally the same as those for the bench-scale test, with the overall
goal of determining if enhanced reductive dechlorination using HRC injection was a viable full-scale
cleanup strategy for the site groundwater. Whereas the bench-scale test was focused on TCE reduction,
the reductive dechlorination of all groundwater COCs was evaluated during the pilot-scale field test.
Unlike the bench-scale test, the field pilot study was performed in situ, under actual site conditions, and
test results were evaluated using data collected from the site soil and monitor wells.

The field pilot study was expected to be successful provided the following results were obtained
(1) concentrations of target VOCs were reduced, (2) field monitoring results indicated reductive
dechlorination was occurring, (3) microbial populations were shown to be capable of complete reductive
dechlorination of COCs, and (4) sulfide toxicity did not occur.

2.0 DESCRIPTION OF FIELD PILOT STUDY

This section describes the components of the field pilot study including a description of HRC and the
contaminant reduction process, site layout, design parameters, HRC delivery, and groundwater moni-
toring.

2.1 Description of HRC

HRC, provided by Regenesis, is a proprietary polylacetate ester that, upon being deposited into the
subsurface, slowly releases lactate. Lactate is metabolized by naturally occurring microorganisms,
resulting in the creation of anaerobic aquifer conditions and the production of hydrogen. Naturally
occurring microorganisms capable of reductive dechlorination then use the hydrogen to progressively
remove chlorine atoms from chlorinated hydrocarbon contaminants (e.g., convert tetrachloroethene
[PCE] to TCE to cis-1,2-DCE to VC to ethene). HRC is manufactured as a viscous gel that can be
injected into the saturated zone in a grid or barrier configuration. The use of HRC for groundwater
remediation offers a comparatively simple and cost-effective remediation alternative for sites that would
otherwise require unacceptably long periods of time for natural attenuation or high capital investment
and operating expense associated with traditional remediation technologies (e.g., pump and treat).

2.2 Pilot Test Layout

The field pilot study consisted of application of HRC in a barrier configuration. Contaminant concen-
trations and other natural attenuation parameters were monitored in a specific section of the contaminant
plume. The layout of the field pilot study is illustrated on Figure 5, showing HRC injection points and
monitor well locations. The HRC barrier was installed immediately upgradient of well EW-2, which was
used as the primary well for monitoring the test. A new monitor well (MW-21) was installed directly
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south and further downgradient of the pilot-scale test barrier. MW-21 was situated to ensure adequate
monitoring of groundwater flow with a more southerly flow direction. Monitor well MW-5 was used to
provide an additional downgradient monitoring point, although the long screened interval in this well
(which continues into the perched aquifer) made interpretation of its results less applicable. Upgradient
monitor well MW-2 was used to monitor VOC concentrations in groundwater flowing into the pilot test
HRC barrier. Downgradient wells EW-1 and MW-20 were also monitored as part of the field pilot study
monitoring activities.

23 Test Design Parameters

The test design parameters developed for the test were prepared by Regenesis based on URS’ under-
standing of the site hydrogeology, data collected during the RI (URS, 2002), and the May 2003 supple-
mental remedial design (RD) sampling effort (URS, 2003a).

As previously noted, the field pilot test is the second step in the treatability study process and is
generally initiated to confirm the feasibility of the method and the design parameters prior to proceeding
with a full-scale implementation. The most general field test consists of injecting HRC in a representa-
tive portion of the contaminant plume and monitoring groundwater quality in and downgradient of the
pilot-scale treatment zone. The field pilot study was anticipated to be performed over an 8- to 12-month
period to allow sufficient time for evaluation of competing sulfate versus contaminant reduction (as
discussed below).

Although the bench-scale test indicated high sulfate concentrations in the groundwater may not be a
concern at the site, competition for hydrogen and associated electrons generated from the HRC was
expected to exist between sulfate-reducing bacteria populations and cis-1,2-DCE and VC dechlorinating
populations. Because the sulfate-reducing process operates at a higher oxidation-reduction potential
(ORP), it will take the electrons preferentially (compared to chlorinated ethenes) from an electron donor
source (HRC). Sulfate acts as a competing electron acceptor with the target contaminants, and sulfate
demand typically needs to be satisfied before a significant dechlorination process begins (Wiedemeier et.
al., 1999).

The accumulation of sulfide from sulfate reduction can result in sulfide toxicity, which has been shown
to inhibit dechlorination of chlorinated ethenes, specifically that of the more reduced daughter products,
such as cis-1,2-DCE and VC. Sulfide accumulation is influenced by high initial sulfate concentrations,
low iron availability, and a rapid increase in available electron donors. Addition of iron salts (for
example, iron gluconate) was expected to result in binding of iron with any sulfide generated, and
precipitation of the resulting iron-sulfide compounds, thus preventing the accumulation of sulfide where
sulfide toxicity may have otherwise posed a problem (Hoeppel, 2001).

During the field pilot study, HRC with slow-release ferrous iron was injected into the groundwater as a
preventive measure for the remote possibility that sulfate reduction to sulfide became an issue during the
field application. The iron released from this version of HRC, combined with the iron present naturally
in the site subsurface, was expected to bind with the sulfide and prevent sulfide toxicity in the aquifer.
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There was also a chance that the iron-sulfide compounds would promote abiotic degradation of site
COCs

In order to provide adequate reducing capacity to deal with high sulfate concentrations at the site, and to
reduce potential sulfide toxicity, the HRC used for the field pilot study consisted of HRC primer and
HRC amended with an iron gluconate solution. The amended HRC was used in 10 perimeter injection
points, and HRC primer was used in five center injection points (Figure 5). HRC primer, a less viscous
version of HRC, was expected to spread over a larger aquifer volume compared to standard HRC, thus
helping the aquifer achieve reducing conditions faster. The use of the amended HRC and HRC primer
was believed to be beneficial for addressing the high sulfate concentrations at the site.

Based on the existing site conditions and with input from Regenesis, the following parameters were used
to estimate system design variables and HRC dose amounts. Design variables and dose amounts are
summarized in Table 1.

TABLE 1

Design of Field Pilot Study using HRC Barrier Treatment

Design Feature Specification
Saturated thickness requiring treatment 35 feet (45 to 80 feet bgs covering the saturated screen
interval of well EW-2)
Treatment area 25-foot-long barrier consisting of 3 injection rows
Delivery point spacing and configuration 5 feet-on-center within rows; 5 feet between rows;

3 rows of 5 points; 15 total points

Amended HRC dose rate in Ibs/vertical foot of injection | 6.0 lbs/foot (210 1bs/point)

HRC primer dose rate in lbs/vertical foot of injection 13.5 Ibs/foot (472.5 1bs/point — round to 474 1bs/point)

Amended HRC material requirement 10 points x 35 feet x 6.0 Ibs/feet = 2,100 lbs

HRC primer material requirement 5 points x 35 feet x 13.5 Ibs/feet = 2,362.5 Ibs
Round to 2,370 Ibs (HRC primer is shipped in 30-Ibs.
increments)

e Thickness of contaminated saturated zone to be treated: 35 feet (45 to 80 feet bgs).
e Plume area to be treated: 25 feet wide section of the plume upgradient of well EW-2.

e Representative contaminant concentrations: 0.05 milligrams per liter (mg/L) PCE; 0.09 mg/L TCE;
1.3 mg/L cis-1, 2-DCE; and 0.26 mg/L 1,1-DCA (all values based on May 2003 groundwater sample
from EW-2).
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e Estimated groundwater velocity: up to 148 feet per year. Note that groundwater velocity controls the
extent to which new contaminant is brought into the treatment zone. This contaminant loading must
be considered when specifying HRC dosing requirements. This velocity is based on hydraulic
conductivity values estimated from constant rate pump tests performed on EW-1 and EW-2
(URS, 2002).

* Assumed groundwater geochemistry (for conservative approach): generally aerobic with oxygen less
than 5 mg/L and nitrate less than 2 mg/L.

e Competing electron acceptor demand for HRC-supplied electron donor (assumed): potential
manganese reduction demand less than 5 mg/L, potential ferric iron reduction demand less than
25 mg/L, potential sulfate reduction demand for amended HRC less than 90 mg/L, and a potential
sulfate demand for HRC primer of less than 780 mg/L for a total sulfate demand of 870 mg/L or
30% of the total sulfate concentration of 2,900 mg/L found in well EW-2 in May 2003.

24 HRC Delivery to Contaminated Zone

The HRC was applied to the shallow aquifer using a direct push method. Prior to advancement of the
injection borings, boring CPT-39 (see Figure 5) was advanced to 100 feet total depth at the northwest
corner of the barrier and used to collect CPT sounding data to confirm the lithologic units encountered.
The lithologic data was generally consistent with that observed from previously drilled borings (SB-4,
SB-1, CPT-4, CPT 15, and CPT-22) in the area of the proposed HRC barrier. After confirming the
lithology, which consisted of largely silty sand and sandy silt material, injection of material was
performed in 5-foot intervals within the target aquifer zone between 45 to 80 feet bgs. The injection rods
were pushed using a CPT rig having a down pressure capacity of approximately 25 tons. The drive rods
were pushed to the bottom of the contaminated saturated zone, and HRC was injected as the rods were
withdrawn.

The HRC and HRC primer were injected using an HRC 9/1500 Rupe Pump capable of processing a
material with a viscosity of 20,000 centipoise at flow rates of 3 to 10 gallons per minute at pressures
ranging from 200 pounds per square inch gauge (psig) to 1,500 psig. The total mass of amended HRC
injected was 2,100 pounds (30 pounds per injection interval) and the mass of HRC primer was
2,363 pounds (67.5 pounds per injection interval). Although the two materials were injected into separate
borings, the total injected mass was based on application to the entire treatment area.

Additionally, the lithologic data from CPT-39 was used to identify depths for collection of soil samples
for the bioavailable ferric iron assay. Based on the results from CPT-39, one additional boring was
pushed for collection of saturated soil samples from the shallow aquifer at depths of 48, 53, 68, and 80
feet bgs. The bioavailable ferric iron assay diagnostic test was performed by Regenesis as part of the
HRC injection. Further assay details are presented in Section 2.5.2.
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2.5 Groundwater Monitoring Program

Performance of the field pilot study was evaluated using groundwater monitoring (Section 2.5.1) and
two other diagnostic tests conducted by Regenesis (Section 2.5.2). Additionally, approximately four
months after initiation of the field pilot study, groundwater samples were also collected for 1,4-dioxane
analysis. This semivolatile compound, which was used as a solvent stabilizer in the past, is an emerging
contaminant and had not previously been sampled and analyzed for in the groundwater beneath the site
and was not included as a site COC in the ROD.

Groundwater Monitoring Program

Six wells (EW-1, EW-2, MW-2, MW-5, MW-20, and new well MW-21) were monitored to validate the
HRC-based enhancement of reductive dechlorination processes. The locations of these wells are shown
on Figure 5. As shown on this figure, MW-2 is located slightly upgradient of the HRC barrier. The other
five wells are downgradient of the HRC barrier. The downgradient wells were expected to provide
information about residence time effects. For optimal bacterial population growth, since the treatment
target zone has to be in contact with the electron donor for a given length of time, the actual performance
may be more evident at downgradient locations for sites with moderate to high groundwater velocity.

An initial or "baseline" round of sampling was performed on December 3 and 4, 2003, to identify
groundwater conditions prior to HRC barrier installation. After application of the HRC, groundwater
samples were anticipated to be collected every other month (bimonthly) for an eight-month period. After
the initial biodegradation and geochemical trends were identified, the monitoring frequency was
expected to be decreased to quarterly. Based on the actual results, a total of five post-injection sampling
events were performed on February 26 and 27, 2004; April 27 and 28, 2004; July 20 and 21, 2004;
November 1 and 2, 2004; and April 19 and 20, 2005 (approximately 2, 4, 7, 10, and 16 months after start
of the pilot test).

The monitoring protocol employed standard low-flow groundwater sampling techniques (as specified in
the sampling and analysis plan [SAP], URS, 2003c) and included measurement of the parameters
outlined in Table 2. Field parameters measured during well purging and sampling were recorded on the
field data sheets and are included in Attachment A.

TABLE 2

Groundwater Sampling Matrix

Constituent(s) Units Type of Sample Frequency of Analysis
Chlorinated Volatile Organic :g/L grab B Baseline
Compounds (EPA Method 8260B) B Bimonthly through eight months
B Quarterly thereafter
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TABLE 2
(Continued)
Constituent(s) Units Type of Sample Frequency of Analysis
Total Organic Carbon (EPA :g/L grab B Baseline
Method 9060 Modified) B Bimonthly through eight months
B Quarterly thereafter
Central Basin WDR Requirements: mg/L grab B Baseline
Total Dissolved Solids, Boron, B Bimonthly through eight months
Sulfate, Chloride B Quarterly thereafter
Biochemical Oxygen Demand mg/L grab B Baseline
B Then biannual
Field Parameters: pH, ORP, pH units, millivolts, grab B Baseline
Dissolved Oxygen, Temperature, mg/L, degrees B Bimonthly through eight months
Ferrous Iron Celsius, mg/L B Quarterly thereafter
Groundwater Elevation Feet below msl in situ B Baseline
B Bimonthly through eight months
B Quarterly thereafter
Other Anions including Alkalinity :g/LL grab B Baseline
(Nitrate, Nitrite, and Sulfide) B Bimonthly through eight months
B Quarterly thereafter
Major Cations (Calcium, mg/L grab B Baseline
Magnesium, Potassium, Sodium, B Bimonthly through eight months
Manganese, and Total Iron) B Quarterly thereafter
End Product Dissolved Gases: g/l grab B Baseline
Methane, Ethene, Ethane, and B Bimonthly through eight months
Carbon Dioxide B Quarterly thereafter
Dissolved Hydrogen nM grab B Baseline
B Once thereafter during pilot-scale
test
HRC-Based Electron Donor: mg/L grab B Baseline
Metabolic Acids (Lactic, Pyruvic, B Bimonthly through eight months
Acetic, Propionic, and Butyric) B Quarterly thereafter

EPA =

mg/L = milligrams per liter

msl = mean sea level

nM = nano moles

ORP = oxygen reduction potential
WDR = waste discharge requirement
pg/L = micrograms per liter

United States Environmental Protection Agency
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Other Diagnostics

Two additional diagnostic field tests recommended by Regenesis as part of the field pilot study were
conducted prior to and concurrent with the HRC field pilot study. The first test involved the use of in-
well microbial indicators (also referred to as “bio-traps™), which allow for in situ microbial colonization
and characterization. The bio-traps (composed of beads that provide a solid matrix for colonization) were
suspended in monitor wells for approximately four weeks. The microbial population changes were then
tracked over time, in control wells and in wells located in areas where HRC was injected into
groundwater. A baseline sampling event was performed in the six pilot test monitor wells prior to the
HRC injection. The bio-traps were installed in the wells on October 23, 2003, and removed and shipped
to Microbial Insights, Inc. (for real time polymerasc chain reaction [PRC] analysis) on November 19,
2003. A second sampling was initiated on January 21, 2004 (approximately one month after injection),
and the bio-traps were removed from the six wells on February 25, 2004, and shipped to Microbial
Insights, Inc., for analysis. Specifically, the populations of the anaerobic bacterium Dehalococcoides
ethenogenes (DHC) were determined and tracked over time. According to one study, this bacterium is
the “only known organism” that can completely dechlorinate TCE to ethene (Magnuson et al., 2000).
Other studies have documented dechlorination of vinyl chloride to ethene by DHC strain 195 (see, for
example, He et al., 2002). Therefore, presence of this bacterium in large numbers is an indication that
reductive dechlorination of TCE to ethene would likely occur. The analysis was performed by Microbial
Insights, Inc., which has indicated that a large population, in the range of 10> and 10" cells/bead,
indicates a high probability for reductive dechlorination of TCE to ethene. Further description of this
diagnostic is provided in the work plan (URS, 2003b).

The second diagnostic test involved evaluating site soil for presence of ferric iron, also referred to as
“bioavailable iron.” The concentration of bioavailable ferric iron in soil is one parameter that can be used
to determine the potential for abiotic degradation of organic chemicals. It also may be used to determine
the potential for inhibition of reductive dechlorination: bioavailable ferric iron can be reduced to ferrous
iron by iron-reducing bacteria, which may compete with reductive dechlorinators for the available
electron. The initial round of sampling (in May 2003 for natural attenuation parameters at the site)
showed the presence of ferrous iron in the source area wells, indicating iron reduction was occurring.
However, these results did not account for any ferrous iron adsorbed to soil. Using the bioavailable ferric
iron assay was expected to provide a better estimate of the ferrous iron and ferric iron concentrations.
The reduction of ferric iron to ferrous iron is energetically favored over the reduction of cis-1,2-DCE to
vinyl chloride, especially when ferric iron is present in more amorphous (less crystalline) forms, such as
iron oxides and iron hydroxides (Evans and Koenigsberg, 2001). When bioavailable ferric iron is found
to be prevalent at the site, an appropriate response action may have to be selected to prevent the so called
“DCE stall,” whereby dechlorination is stalled at the DCE production stage. The range of response
actions may include addition of sufficient HRC to consume bioavailable ferric iron—allowing for
sufficient passage of time so that ferric iron is consumed and reduction of cis-1,2-DCE is initiated—
and/or implementation of other remedial action, such as in situ chemical oxidation or use of oxygen
release compound (ORC) to address cis-1,2-DCE and vinyl chloride remediation. Although there was
not a pre-determined concentration range of bioavailable ferric iron that would indicate favorable
biotic/abiotic reductive dechlorination conditions, this parameter was evaluated in conjunction with the
other natural attenuation parameters to evaluate inhibition of reductive dechlorination. In this respect, the
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bioavailable ferric iron assay was viewed as a complementing/refining component of natural attenuation
monitoring.

Two saturated soil samples (at depths of 53 and 68 feet bgs) were collected from CPT-39 on December
15, 2003, and analyzed for bioavailable ferric iron. The soil samples were collected prior to injection of
the HRC. The soil samples were collected according to procedures described in Section 6.1 of the SAP
(URS, 2003c). The soil samples were analyzed and evaluated by Dr. Pat Evans of Camp Dresser &
McKee, Inc, (CDM) using CDM’s bioavailable ferric iron assay. The sampling and analysis protocol for
this assay is included in the work plan (URS, 2003b). Further background and application of this assay is
provided in the protocol.

Analytical Data Quality Summary

The groundwater analytical data collected during the nine groundwater sampling events (six scheduled
and three additional events discussed in the following section) between December 2005, and August 5,
2006, has been validated. The data validation reports can be found in the Records Center at EPA Region
9 in San Francisco, California. 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.

3.0 EVALUATION OF HRC FIELD PILOT STUDY RESULTS
3.1 Monitoring Results

Sampling results for the six HRC monitor wells are presented in Tables 3 and 4. Table 3 presents results
of VOC and 1,4-dioxane analyses from these wells. Note that historic data available for wells sampled
prior to the field pilot test, as well as more recent data from 2005 and 2006, are also included in Table 3.
Table 4 presents results from all other parameters monitored during and after the pilot scale field test.
The results of DHC testing and bioavailable iron assay also are discussed in this section.

Five sampling events were scheduled to be performed after HRC injection. The last sampling event was
in April 2005, approximately 16 months after HRC injection. According to Regenesis, the effect of the
initial injection could last up to 18 months. Because it appears biostimulation in the area of the test is
continuing, results of ongoing monitoring from the HRC test wells also are included in Tables 3 and 4.
This includes additional sample dates from November 2005 and March and August 2006. The
concentrations over time of select COCs (TCE, cis-1,2-DCE, VC, and 1,1-DCA) reported in ground-
water samples from MW-2, EW-2, and MW-21 are shown on Figures 6, 7, and 8, respectively. Concen-
trations of other parameters commonly used as indicators of anaerobic biodegradation, such as ethene,
methane, acetic acid, and dissolved oxygen from these monitor wells, are depicted on Figures 9, 10, and
11, respectively. These wells are within the immediate vicinity (30 feet or less) of the HRC barrier. (Note
that MW-5 is screened across the perched aquifer and the shallow aquifer; therefore, data from this well
cannot be directly correlated with the pilot study and were not used in the evaluation.)
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The significant results of the monitoring are summarized below. Please note that these results were
collaborated with a February 3, 2005, memorandum prepared by Regenesis and included here as
Attachment B.

e Prior to initiating the field pilot test, significant reductive dechlorination was occurring at the site
in the vicinity of wells MW-2 and EW-2. Further downgradient (approximately 100 to 150 feet)
in the vicinity of wells EW-1 and MW-20, the reductive dechlorination process appeared to
dissipate. This observation was supported by the high cis-1,2-DCE concentrations (as compared to
TCE concentrations) in MW-2 and EW-2, indicating contaminant breakdown (i.e., TCE to cis-1,2-
DCE). Further downgradient at EW-1 and MW-20, TCE concentrations were higher than cis-1,2-
DCE concentrations. Other trends, such as the presence of low concentrations of VC, negative ORP
levels, low dissolved oxygen concentrations, and the presence of ferrous iron and acetic acid, further
supported the argument for reductive conditions.

e HRC injection further enhanced the reductive dechlorination and biodegradation processes in the
vicinity of the HRC barrier. This observation is supported by the decreasing cis-1,2-DCE concen-
trations and increasing, followed by decreasing, VC concentrations (Figure 7); as well as the initial
increase in acetic acid levels, followed by increases in methane and ethene concentrations in EW-2
(Figure 10). Similar observations are made further downgradient, in MW-21, where TCE, cis-1,2-
DCE, VC, and even 1,1-DCA concentrations initially increased and then decreased following HRC
injection (Figure 8). Methane and ethene concentrations have continued to rise in this well (Figure
11). Surprisingly, similar conclusions, but to a lesser extent, can be made for the upgradient well
MW-2 (Figures 6 and 9), which appears to have benefited from being located within the radius of
influence of the injection wells.

e The data listed in Table 4 show that total organic carbon (TOC) concentrations have remained high
(greater than 20 mg/L) in EW-2, indicating that bioavailable carbon is likely still present in this well.
However, TOC levels have now decreased to less than 20 mg/L in MW-2 and MW-21, indicating
dechlorination may be slowing down in these wells.

¢ The bioavailable iron assay indicated considerable ferric iron is available for reduction. However,
the rate of iron reduction is apparently slow and therefore it does not serve as an inhibitor for further
reductive processes. Rather, iron is likely to have aided in the VOC destruction in two ways: (1) by
promoting abiotic reductive processes and (2) by binding any sulfide generated from the reduction of
sulfate.

® The baseline and subsequent (two months after HRC injection) microbial (bio-traps) analyses for
DHC did not show the presence of this bacterium. This would be consistent with the historically
high concentrations or accumulation of cis-1,2-DCE (and relatively low concentrations of VC) prior
to the pilot test and during the initial few months of the test. However, based on the previously
identified VOC concentration trends in EW-2, MW-21, and MW-2 (see second bullet item above) in
the later stages of the field pilot test and the increased concentrations of VC, methane, and ethene in
these wells, it is likely the population of the bacteria capable of complete reductive dechlorination of
TCE did eventually increase to adequate levels for successful reductive dechlorination. The growth
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rate of the DHC bacteria can be slow initially; for example, it could take weeks for the population to
double in size.

e The results listed in Table 4 indicate that sulfate concentrations have decreased significantly in
EW-2, from 3,000 mg/L to 1,200 mg/L. In the meanwhile, sulfide concentrations in this well
increased from less than 1 mg/L to only 8.2 mg/L. Similarly, in MW-21 sulfate concentrations
decreased from 4,900 mg/L to 3,700 mg/L, but with no apparent increase in sulfide. (There has also
been a slight decrease in sulfate concentrations in MW-2, with no increase in sulfide levels.) It
would appear that the iron added with HRC, along with high natural bioavailable ferric iron, has
likely been responsible for controlling the production of free sulfide, despite the reduction in sulfate
concentrations. In the presence of iron, non-toxic iron sulfide precipitates are produced. Overall, it
appears the high sulfate concentrations have not inhibited the reductive dechlorination process from
occurring beneath the site.

e 1,1-DCA and 1,2-DCA concentrations remained relatively stable throughout the field pilot test,
although some reductions were observed in the pilot study wells (for example, see the 1,1,-DCA
results on Figures 6 through 8). Under anaerobic conditions, breakdown of chlorinated ethenes
typically occurs before chlorinated ethanes. Specifically, 1,2-DCA, is known to be more effectively
destroyed by aerobic bacteria. However, provided the correct microbial consortium for breakdown of
chlorinate ethanes is present beneath the site, these compounds may be expected to degrade after the
chlorinated ethene mass has been further reduced.

e Recent groundwater sampling results indicate that total VOC concentrations have been significantly
reduced in the area of the pilot study (up to 70 % reduction in EW-2). This reduction appears to be
continuing even after 32 months, based on the results of the last sampling event (August 2006).

e As previously discussed, analysis of 1,4-dioxane was initiated at the site during the April 2004
sampling event. As shown in Table 3, concentrations ranged from 67 to 710 micrograms per liter
(ug/L) in the pilot study wells. Subsequent site-wide sampling has determined this compound to be a
COC at the site. Unfortunately, 1,4-dioxane does not degrade under anaerobic conditions and would
not be expected to be broken down by HRC addition. This appears to be supported by the results
from the pilot test area wells, MW-2, EW-2, and MW-21 (see Table 3). (Note that an in situ
chemical oxidation [ISCO] pilot test was implemented in July 2005 in the vicinity of wells EW-1
and MW-20, and the recent COC reductions in these wells [Table 3] are likely the result of ISCO
technology.)

3.2 Conclusions and Recommendation

Based on the results of the field pilot study it appears that injection of the HRC primer and HRC
amended with an iron gluconate solution may have been a viable full-scale remedy for the source area
groundwater remedy at Cooper Drum. However, as a result of the detection of 1,4-dioxane, it appears
that a different in situ method, using an advanced chemical oxidation process, will be required to
remediate the mix of groundwater contaminants beneath the site, specifically in the source area (HWA),
where 1,4-dioxane concentrations are the highest.
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Use of an HRC (or other reducing agent) barrier for containment near the leading edge of the ground-
water plume, where 1,4-dioxane concentrations are low, may still be a consideration for the full-scale
groundwater remedy. An evaluation can be made based on the outcome of the downgradient plume
investigation, which was conducted in March 2007.

As noted above, an ISCO pilot study using injection of ozone and hydrogen peroxide was implemented
at the site in July 2005. This pilot study was successfully completed in June 2006, and ISCO has been
selected for the source area groundwater remediation (URS, 2006). Unlike the ISCO bench-scale test
conducted at the site using permanganate (see Section 1.0), use of ozone and hydrogen peroxide
produces the hydroxyl radical, a non-selective oxidizing agent which is capable of breaking down
chlorinated ethenes, chlorinated ethanes, and 1,4-dioxane.
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TABLE 3

VOC and 1,4-Dioxane Sampling Results
Cooper Drum Company Superfund Site

Location Date PCE TCE cis-1,2-DCE | 1,1-DCE | trans-1,2-DCE vVC 1,1-DCA | 1,2-DCA | Benzene | 1,2-DCPA | 1,4-Dioxane Other VOCs detected
MW-2 Sep-91 - 207 ND ND - - - - - - -
Jun-92 — 510 346 7 — — — — — — —
Oct-96 <1.0 480 660 19 23 8 100 45 — — —
Oct-98 <10 640 1100 46 46 14 220 97 27 44 - 1,2,3-Trichloropropane (45),
chlorobenzene (5.5)
Nov-98 <1.0 780 1200 32 34 12 190 82 27 42 - 1,2,3-Trichloropropane (31),
chlorobenzene (6), toluene (2)
Mar-99 <1.0 800 800 10 19 5 52 20 7 12 - 1,2,3-Trichloropropane (13),
chlorobenzene (2)
Oct-00 0.5 290 730 15 47 9 72 30 7 14 - Acetone (9), chlorobenzene (6),
ethylbenzene (6), toluene (2)
May-03 <25 230 790 29 46 <25 65 <25 <25 <25 — Bromoform (56)
Dec-03 <1.0 240 810 13 52 17 75 14 5.1 5.6 — Toluene (1.6), chlorobenzene (5.6)
Feb-04 <0.5 220 770 12 48 15 73 19 5.8 6.3 - Methylcyclohexane (0.63), toluene
(1.6), chlorobenzene (6.2)
Apr-05 <0.5 290 990 10 50 10 86 19 6 6.6 69 Toluene (0.9), chlorobenzene (4.0)
Jul-04 <2.5 220D 730D 15 46 11 64 <2.5 6.1 5.8 NA Toluene (1.8]), chlorobenzene (5.4)
Nov-04 <0.5 270D 790D 19 46JD 23 75D 23 8.2 7.7 NA Toluene (0.93), chlorobenzene
(4.1), methylcyclohexane (0.66J)
Apr-05 <0.5 140D(220E) | 640D(840E) 11 33JD(38E) 5.8 61D(61E) 16J 6.2] 5.0J 67 Toluene (0.83]), chlorobenzene
(2.6J]), methylene chloride (2.6J)
Nov-05 <0.5 370 900 23 46 21 130 32 16 12 100 Toluene (1.9), chlorobenzene (3.7])
Mar-06 <0.5 250D 640D 14 31 15 85 20 10 75
Aug-06 <0.5 69D 510D 7.9 26 30 64D 22 6.1 5 79 Toluene (0.83), chlorobenzene
2.5)
MW-5 Jun-92 — 684 90 11 — — — — — — —
Oct-96 23 570 440 43 10 7 280 29 — — —
Oct-98 57 590 580 54 16 14 340 38 13 14 - 1,1,2-Trichlorethane (3.1), 1,2,3-
trichloropropane (18), chloro-
benzene (37), ethylbenzene (1.3),
total xylenes (7.1)
Nov-98 44 570 670 45 14 11 330 39 13 17 - 1,1,2-Trichloroethane (3), 1,2,3-
trichloropropane (20), chloro-
benzene (34), ethylbenzene (1),
toluene (2), total xylenes (6)
Mar-99 42 300 300 20 10 9 200 28 11 18 - 1,1,2-Trichloroethane (2), 1,2,3-
trichloropropane (20), acetone (5),
chlorobenzene (51), ethylbenzene
(1), toluene (0.8), total xylenes (3)




TABLE 3

(Continued)
Location Date PCE TCE cis-1,2-DCE | 1,1-DCE | trans-1,2-DCE vVC 1,1-DCA | 1,2-DCA | Benzene | 1,2-DCPA | 1,4-Dioxane Other VOCs detected
Oct-00 21 60 100 9 3 3 47 12 3 9 - 1,1,2-Trichloroethane (1), 2-
hexanone (59), 4-methyl-2-
pentanone (1), chlorobenzene (17),
toluene (0.5)
May-03 10 88 200J 6J 3J 3J 78 9J <10* <10* - Methylene chloride (4),
chlorobenzene (9), bromoform (20)
Dec-03 13 110 270 7 4.4 3.5 110 8.1 1.5 8.3 - Acetone (2.2), 1,1,2-trichloroethane
(0.7), chlorobenzene (7.2), 1,2,3-
trichloropropane (8)
Feb-04 13 91 210 59 4.1 1.9 90 8.2 13 7.6 - 1,1,2-Trichloroethane (0.93),
chlorobenzene (4.6)
Apr-04 9.8 88 220 <0.5J 33 <0.5 86 7.1 <0.5 7 230 1,1,2-Trichloroethane (0.87),
chlorobenzene (4.3)
Jul-04 12 83D 170D 6 4.1 1.6 86 5.8 1.2 6.7 NA 1,1,2-Trichloroethane (0.72),
chlorobenzene (3.6)
Nov-04 16 100D 220D 8 6 4.1 92D 8.2 1.8 9.3J NA 1,1,2-Trichloroethane (0.77),
chlorobenzene (5.2)
Apr-05 18 170D(170E) (360E) 7.6 5 2 170D(130E) 7.1 <0.5 10 170 Toluene (0.31J), chlorobenzene
(4.6), 1,1,2-trichloroethane (0.81),
methylene chloride (0.90])
Nov-05 23 160 270 11 6.1 8.6 150 6.7 2.9 10 190 Chloroethene (0.2J), toluene (0.5J),
1,1,2-trichloroethane (0.7), 1,3-
dichloropropane (0.2), chloro-
benzene (6.3), 1,2,3-trichloro-
propane (11.0), MTBE (1.0)
Aug-06 7.7 84D 110D 7.8 35 1.5 73D 35 0.87 4.8 260 1,1,2-Trichloroethane (0.75),
chlorobenzene (1.8)
MW-20 Feb-03 5.6 300 110 7.6 5.4 <5.0 32 6.4 — — —
May-03 <13 520 140 <13 <13 <13 41 <13 <13* <13* — Bromoform (20)
Dec-03 52 570 150 16 7.8 3.6 44 7.6 1.1 4.2 - Chlorobenzene (5.4), 1,2,3-
trichloropropane (3.8)
Feb-04 4.1 490 140 14 7.3 2.8 39 7.8 0.97 4.1 - 1,1,2-Trichloroethane (0.94),
chlorobenzene (4.5)
Apr-04 5.1 670 180 15 8.9 <0.5 48 8 <0.5 4.9 120 1,1,2-Trichloroethane (0.67),
chlorobenzene (5.5)
Jul-04 4 470D 140D 16 7.6 3 45 7.3 1.1 4.3 NA Chlorobenzene (3.7)
Nov-04 5.1 770D 200E 24 11 8.3 58D 12 1.2 5.9] NA Chlorobenzene (4.8),
methylcyclohexane (0.46))




TABLE 3

(Continued)
Location Date PCE TCE cis-1,2-DCE | 1,1-DCE | trans-1,2-DCE VC 1,1-DCA | 1,2-DCA | Benzene | 1,2-DCPA | 14-Dioxane Other VOCs detected

Apr-05 24 120D(570E) | 45D(150E) 7.2 4.6 1.9 13D(34E) 7.9 0.68 3.7 180 Toluene (0.207), chlorobenzene
(2.8), acetone (2.2J), methylene
chloride (1.70B)

Nov-05 1.1 130 39 54 1.8 0.7 22 3.7 0.3 1.8 98 Dibromomethane (2.0), chloro-
benzene (0.9), 1,2,3-trichloropro-
pane (1.8), bromoform (23)

Aug-06 0.99 140D 26 5 2 <0.5 14 3.9 0.40J 2 71 Chlorobenzene (1.0), bromoform
(5.7

MW-21 Dec-03 23 870 370 25 14 52 61 17 2.7 9.7 - Chlorobenzene (3.8), 1,2,3-
trichloropropane (7.9)

Feb-04 22 680 330 27 16J 49 51 17 2.6 9.3 - Acetone (12), methyl acetate (4.7),
toluene (0.32), chlorobenzene (3.8)

Apr-04 3 980 490 507 20 5 80 20 <0.5 11 280 Chlorobenzene (4.9)

Jul-04 2.8 640D 340D 29 15 5.8 69 17 2.6 8.3 NA Chlorobenzene (4.2)

Nov-04 2.1 720D 430D 24 11 64D 59D 21 3 8.2 NA Toluene (0.257), chlorobenzene
(3.9), carbon disulfide (1.1),
cyclohexane (0.21J),
methylcyclohexane (0.52)

Apr-05 0.43] | 180D(450E) | 120D(300E) 13J 11 20 18D(32E) | 5.8D(10) 1.5 33 170 Toluene (0.17J), chlorobenzene
(1.6), carbon disulfide (0.29J),
methylene chloride (0.94B)

Nov-05 <0.5 220 120 28 12 18 35 6 1.6 2.6 240 Chlorobenzene (1.0)

Mar-06 <0.5 390D 280D 19 17 23 50 12 2.7 <0.5 360

Aug-06 <0.5 260D 260D 20 19 30D 55D 16 3.5 5.5 280 Chlorobenzene (2.9)

EW-1 Mar-99 <1.0 190 14 1 0.8J <0.5 1 0.5 <1.0 <1.0 - 1,2,3-Trichloropropane (4), toluene
(0.6), total xylenes (1.1)

Aug-99 8 310 100 21 4 2.7 50 6.3 2 4 - 1,2,3-Trichloropropane (5), acetone
(8), chlorobenzene (5)

Oct-00 5 310 100 20 5 3 45 5 1 3 - 2-Hexanone (12), chlorobenzene
(7), toluene (0.5)

May-03 <13 380 170] 19 7] 3J 46 3J <13* <13* — Bromoform (24)

Dec-03 1 480 230 41 9.8 4.1 70 3.7 1.1 1.9 - Chlorobenzene (2.6), 1,2,3-
trichloropropane (0.8)

Feb-04 1 450 210 39 9] 3.4 65 5.2 1.3 2.5 — Chlorobenzene (2.5)

Apr-04 1.7 790 290 <40UJ 10 <0.5R 83 5.5 1.9 <0.5 550 Chlorobenzene (4.1)

Jul-04 1.9J 600d 230D 39 9.3 3.7 68 5.8 1.7 3.2 NA Chlorobenzene (3.7)

Nov-04 2.9 830D 250E 53E 13 9.7 75E 7.8 2.1 4.2 NA Chlorobenzene (5.9)

Apr-05 14 760D(750E) | 240D(230E) 34E 7.8 2.5 60D(43E) 4.3 12 24 410 Toluene (0.19J), chlorobenzene
(3.9), methylene chloride (0.94B)

Nov-05 0.5 140 38 5.7 32 0.7 21 1.6 0.2 1.1 250 Chlorobenzene (0.6), 1,2,3-
trichloropropane (0.4])




TABLE 3

(Continued)
Location Date PCE TCE cis-1,2-DCE | 1,1-DCE | trans-1,2-DCE vVC 1,1-DCA | 1,2-DCA | Benzene | 1,2-DCPA | 1,4-Dioxane Other VOCs detected
Aug-06 <0.5 120D 61D 6.8 2.3 0.31J 38D 34 0.46J 2.2 250 Chlorobenzene (0.53)
EW-2 Dec-00 <1.0 150 170 9 10 1.7 20 54 2 3 - 1,2,3-Trichloropropane (6),
chlorobenzene (2)
Mar-01 0.6J 130 110 101 12 2.4 20 <0.5 2 4 - 1,2,3-Trichloropropane (8),
chlorobenzene (1)
May-03 <50 86 1300J 46J) 39J 12] 260 46J) 20 <50* — Bromoform (87)
Dec-03 <1.0 16 1200 72 55 13 320 36 15 11 - Toluene (2.4), chlorobenzene (9),
1,2,3-trichloropropane (5.4)
Feb-04 <5.0 140 1000 56 44 12 230 39 14 13 - Acetone (11), methyl acetate (4.4),
cyclohexane (0.56), 4-methyl-2-
pentanone (3.2), toluene (2.7),
chlorobenzene (10)
Apr-04 <0.5 270 1200 54E 63J 84J 280 48E 20 15 710 (700) | Cyclohexane (0.67), toluene (3.6),
chlorobenzene (10), xylenes (0.62)
Jul-04 <2.0 130D 390D 27 51 460D 250D 39 14 11 NA Toluene (2.8), chlorobenzene (6.5),
xylenes (1.0])
Nov-04 <0.5 130D 210D 34E 72JD 1100D 240D 41E 20 15J 700 (610) |Toluene (3.5, 3.6), chlorobenzene
(7.5,7.3), xylenes (1.2, 1.2), ethyl
benzene (<0.5, 0.26]), methylene
chloride (0.90J, 0.88B)
Apr-05 <0.5 59D(81E) 94D(140E) 12 48D(66E) 310D(36 |220D(260E) 24 20 12 530 (560) |Toluene (3.3, 3.1), chlorobenzene
0E) (9.3, 7.3), xylenes (0.85, 0.72),
ethyl benzene (0.26], 0.20J),
methylene chloride (0.90J, 0.88B)
Nov-05 <0.5 190 120 25 59 430 250 22 16 11 510 Toluene (2.0), chlorobenzene (4.5),
xylenes (0.2), 1,2,3-trichloro-
propane (0.3)
Mar-06 <0.5 42D 20 4.1 42D 190D 200D 16 12 11 550 toluene (1.6), chlorobenzene (3.7)
Aug-06 <0.5 30D 46D 54 40D 110D 200D 21 13 9.1 430 Methyl tert-butly ether (1.1),
6oluene (2.4), chlorobenzene (6.8)
All results in pg/L
D = Detection associated with sample dilution
E = Concentration exceeds upper level of instrument calibration range
J = Estimated value
B = Analyte found in associated method blank as well as in sample
NA = Compound not analyzed

Duplicate value shown in parenthesis.
Estimated and dilution values shown for April 2005 sampling round.




TABLE 4

Other Parameters Sampling Results
Cooper Drum Company Superfund Site

Date Dec-03 | Feb-04 | Apr-04 | Jul-04 | Nov-04 | Apr-05 | Nov-05 | Mar-06 | Aug-06 | Dec-03 | Feb-04 | Apr-04 | Jul-04 | Nov-04 | Apr-05 | Nov-05 | Aug-06
Location MW-2 MW-5§

D.O. (mg/L) 0 0.05 0 1.63 2.48 0.36 0.31 3.94 042 1.07 1.96 1.58 2.63 2.78 2.09 1 2.25
ORP (mV) -132 -185 -208 -107 -335 -141 -357.2 -120 -145 93 200 163 -23 8 80 -333.2 -3
Temperature (C) 22.1 22 22.7 22.9 23.3 22.3 21.9 19.8 23 21.2 21.5 22 22.3 22.1 21 21.12 22.5
pH 6.82 6.81 6.82 691 6.76 7.1 7.3 7.11 7.1 7.38 7.38 74 7.09 7.26 7.5 7.6 7.34
Ferrous Iron (mg/L) 1.9 1.7 2.1 NS 2.0 1.8 24 2 2 0.0 0.0 0.0 0.0 0.0 0.0 0 0
Chloride (mg/L) 340 360 360 360 350 320 320 310 250 92 95 86 91 100 100 100 98
Nitrate (mg/L) <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10 3.1 4.1 3.8 3.4 3.1 3.7 0.51A3 0.88
Sulfate (mg/L) 5800 6400 5900 6100 5900 5100 5600 5400 5000 360 360 330 330 360 350 300 340
Sulfide (mg/L) 0.61 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0

Ethene (ng/L) 860 1400 | <10,000 880 680J 600 <1000 1100 3400 140 86 <10000 [ <600 <600 <1000 900J

Ethane (ng/L) 64 130 <10,000 | <600 <600 <1100 | <1100 | <1100 | <1100 31 24 <10000 [ <600 <600 <1100 | <1100

Methane (ug/L) 68 75 41 34 470DL 5000 8900 12000 5900 27 6 8 4.8 3 5.9 250

TDS (mg/L) 10000 1000 10000 9000 8700 2100 2100 2100 2000 2100

BOD (mg/L) 11 6

Boron (mg/L) 0.49 0.52 0.49 0.51 0.56 0.53 0.52 0.645 1.5 1.7 1.5 1.6 1.6 1.5 14 2.04
Calcium (mg/L) 360 370 360 370 379 410 320 337 34 34 32 32 33 36 36 432
Magnesium (mg/L) 460 460 470 470 470 400 440 369 25 27 26 25 26 26 23 29.4
Potassium (mg/L) 16 16 16 16 16 14 15 20.7 44 5.5 5.00 5.00 4.90 4.70 52 5.77
Sodium (mg/L) 1900 1800 2000 1800 1900 1900 2000 1550 6600 6000 680 650 660 740 810 713
Manganese (mg/L) 5.7 5.5 5.6 5.6 54 5.4 4.8 5.04 0.66 0.44 0.44 045 0.7 22 0.4 1.69
Total iron (mg/L) 1.9 1.9 2.00 2.00 2.5 2 1.5 2.37 <0.1 <0.1 <0.1 <0.1 <0.1 0.084) <0.1 0.054)
Hydrogen (nM) 2.3 NM <31.5 1.7 0.38 NM <40

CO, (mg/L) 99 120 17 210 88 180 180 170 58 61 7.73 79 150 110 140

Alkalinity (mg/L) 1000 1100 1100 1100 1100 1000 1100 1100 1000 1200 1200 1100 1300 1300 1300 1400 1500
TOC (mg/L) 17 23 42 56 34 38 22 18 16 23 32 51 50 40 32 20
Lactic acid (mg/L) <25 <0.35 <0.1 <0.5 <0.5 <0.5 1.19 1.17 <25 <0.07 2.3 <0.1 <0.5 <0.5 <0.5

Acetic acid (mg/L) <1.0 <0.35 <0.1 3.81 5.19 1.07 0.915 1.19 <1.0 <0.07 <0.1 0.6 474 0.844 0.575
Propionic acid (mg/L) <1.0 <0.35 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <1.0 <0.07 <0.1 <0.1 <0.5 <0.5 <0.5

Butyric acid (mg/L) <1.0 <0.07 <0.1 <0.5 <0.5 <0.5 <0.5 0.47) <1.0 <0.07 <0.1 <0.5 <0.5 <0.5 <0.5

Pyruvic acid (mg/L) <10 <0.07 <0.1 <0.5 <0.5 <0.5 <0.5 <0.5 <10 <0.07 <0.1 <0.1 <0.5 <0.5 <0.5
i-Pentanoic acid (mg/L) <0.07 <0.1 <0.07 <0.1

n-Pentanoic acid (mg/L) <0.07 <0.1 <0.07 <0.1

i-Hexanoic acid (mg/L) <0.1 <0.1 <0.1 <0.1

n-Hexanoic acid (mg/L) <0.1 <0.1 <0.1 <0.1

n-Heptanoic acid (mg/L) <0.1 <0.1




TABLE 4

(Continued)
Date Dec-03 | Feb-04 | Apr-04 | Jul-04 | Nov-04 | Apr-05 | Nov-05 [ Mar-06 | Aug-06 | Dec-03 | Feb-04 | Apr-04 [ Jul-04 | Nov-04 | Apr-05 | Nov-05 | Mar-06 | Aug-06 |
Location MW-20 MW-21
D.O. (mg/L) 0 0.21 0.79 1.47 1.84 0.24 1.6 3.66 1 0 0.26 0.02 1.26 2.04 0.05 0.58 0.26 0.14
ORP (mV) -72 -82 -89 -135 -133 -49 18.8 167 -291 -72 -127 -308 -74 -129 -133 -357.9 -121 -137
Temperature (C) 21.8 21.8 28.4 23.9 23.2 224 22.48 22.03 24.68 22.2 22.1 23.6 24.0 23.1 21.2 21.79 20.48 22.85
pH 6.83 6.74 6.99 7.05 6.85 7.1 7.43 7.44 7.8 6.95 6.8 6.99 6.66 6.83 7.1 7.44 7.05 6.9
Ferrous Iron (mg/L) 0.9 1.0 1.1 1.0 1.0 1.0 0 0 0 1.0 2.0 1.1 1.1 1.2 1.5 2 1.8 2.2
Chloride (mg/L) 410 420 430 410 440 470 310 310 400 220 230 230 250 260 220 200 220 200
Nitrate (mg/L) <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 3.5A3 12 8.2 <0.1 <0.1 <0.1 <0.1 <0.10 <0.10 <0.10 <0.10 <0.10
Sulfate (mg/L) 2300 2400 2300 2300 2500 2700 1900 1900 2400 4900 4400 4500 4400 4400 3600 2000 3900 3700
Sulfide (mg/L) 0.57 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 0.85)
Ethene (ng/L) 340 540 <10000 [ <600 <600 <1000 | <1000 <1000 360 490 <8000 <600 890J 1200 5001 6100 12000
Ethane (ng/L) 33 76 <10000 [ <600 <600 <1100 | <1100 <1100 43 48 <8000 <600 <600 <1100 [ <1100 | <1100 | <1100
Methane (ug/L) 33 49 39 28 29 31 40 11 24 38 34 25 27 1900 1400 1800 1600
TDS (mg/L) 4900 5200 5100 5100 4000 770 7800 7400 6600 4000
BOD (mg/L) <2 2.7
Boron (mg/L) 0.69 0.73 0.65 0.64 0.74 0.72 0.59 0.65 0.57 0.65 0.69 0.72 0.93 0.98
Calcium (mg/L) 530 570 600 490 590 610 327 342 459 410 400 380 380 370 350 200 282
Magnesium (mg/L) 220 240 240 210 240 230 152 148 242 310 320 320 310 310 280 170 277
Potassium (mg/L) 11 12 12 10 12 12 17 16.9 15.9 15 16 16 16 16 14 10 18.8
Sodium (mg/L) 5500 5200 580 530 610 710 790 631 481 1400 1300 1500 1400 1400 1400 1000 1260
Manganese (mg/L) 3.7 3.9 3.9 3.5 3.9 4.2 0.307 4.57 0915 5.1 5.6 5.3 5.1 5 4.9 2.9 4.81
Total iron (mg/L) 0.71 0.83 0.72 0.64 0.92 0.77 <0.1 <0.1 2.74 1.3 22 0.79 1.3 2.5 1.4 1.4 2.27
Hydrogen (nM) 1.4 NM <40 1.6 NM <40 1.6
CO, (mg/L) 0.55 110 16.2 150 140 150 72 120 180 16.8 180 240 210 210 190
Alkalinity (mg/L) 820 900 850 930 910 940 770 600 590 1100 1100 1100 1100 1100 1100 920 1200 1200
TOC (mg/L) 7.1 14 26 32 18 25 7.1 7 13 56 37 45 30 31 8.8 15
Lactic acid (mg/L) <25 <0.07 <0.1 <0.1 <0.5 <0.5 <0.5 NA <25 <7.0 <0.1 0.36] <0.5 <0.5 <0.5 <0.5
Acetic acid (mg/L) <1.0 0.043 <0.1 0.733 38.7 0.857 <0.5 NA <1.0 103 <0.1 1.11 14.4 <0.5 0.383J | 0.575
Propionic acid (mg/L) <1.0 <0.07 <0.1 <0.1 <0.5 <0.5 <0.5 NA <1.0 <7.0 <0.1 <0.1 <0.5 <0.5 <0.5 <0.5
Butyric acid (mg/L) <1.0 <0.07 <0.1 <0.5 <0.5 <0.5 <0.5 NA <1.0 <7.0 <0.1 <0.5 <0.5 <0.5 <0.5 0.32]
Pyruvic acid (mg/L) <10 <0.07 <0.1 <0.1 <0.5 <0.5 <0.5 NA <10 <7.0 <0.1 <0.1 <0.5 <0.5 <0.5 <0.5
i-Pentanoic acid (mg/L) <0.07 <0.1 <7.0 <0.1
n-Pentanoic acid (mg/L) <0.07 <0.1 <7.0 <0.1
i-Hexanoic acid (mg/L) <0.1 <0.1 <0.1 <0.1
n-Hexanoic acid (mg/L) <0.1 <0.1 <0.1 <0.1
n-Heptanoic acid (mg/L) 0.8 <0.1




TABLE 4

(Continued)
Date Dec-03 | Feb-04 | Apr-04 | Jul-04 | Nov-04 | Apr-05 | Nov-05 | Mar-06 | Aug-06 | Dec-03 | Feb-04 | Apr-04 | Jul-04 | Nov-04 | Apr-05 | Nov-05 | Mar-06 | Aug-06
Location EW-1 EWwW-2
D.O. (mg/L) 0.03 0 0 1.51 1.86 0 0.57 5.21 1.16 0 0.01 0 1.9 1.06 0.37 0.25 0.4 0.1
ORP (mV) -159 -139 -149 -112 -175 -130 -277.8 20.7 -295 -181 -356 -382 -254 -405 -328 -404.1 | -280.3 -275
Temperature (C) 21.2 21.8 21.9 22.9 22.7 21.6 22.77 2241 23.11 214 22.2 21.9 24.1 22.04 22.2 21.6 20.33 26.6
pH 7.04 6.88 6.89 7.06 6.94 7.2 746 7.29 8.4 7.13 6.93 6.88 7.13 6.75 7.1 747 7.23 7.15
Ferrous Iron (mg/L) 2.0 2.0 2.1 1.9 2 2.2 0 0 0 2.1 0.0 0.0 0.0 0.0 0.0 0 0 0
. 250 250 250 240 210
Chloride (mg/L) 87 88 86 87 94 100 100 87 76 220 220 (250) (260) (260) (260) 270 230
. <0.1 <0.1 <0.10 <0.10
Nitrate (mg/L) <0.10 <0.1 <0.1 <0.1 <0.1 <0.10 [ 0.89A3 2.5 1.2 <0.1 <0.1 (<0.1) <0.1 <0.1) | (<0.10) <0.10 <0.10
2700 2600 2400 2100
Sulfate (mg/L) 1800 1700 1600 1700 1900 2400 3200 1900 1900 3000 2400 2700) | @700) | 2400) | 2300) 1800 1400 1200
Sulfide (mg/L) 0.66 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 <1.0 7.4 14(29) | 14(16) | 18(12) | 4.9(7.5) 12 7.9 8.2
7800 18000 34000
Ethene (ng/L) 170 320 <10,000 | <600 <600 <1100 | <1000 <1000 560 840 <8000 | 10,000 (7600) | (20000 21000 | 88000
<600 <1100 <1100
Ethane (ng/L) 64 150 <10,000 | <600 <600 <1000 | <1100 <1100 71 96 <8000 <600 (<600) | (<1100) <1100 | <1100
150DL | 9300 13000
Methane (ug/L) 14 29 20 18 21 22 5.1 5 21 14 33 71 (160DL) | (10000) 3300 9700
6100 5800 5200
TDS (mg/L) 3800 3700 3700 4500 5100 5500 ©6100) | (5200) | (5100) 4500
BOD (mg/L) <2 11
Boron (mg/L) 0.66 0.71 0.6 0.61 0.7 0.65 0.74 1.1 1.2 1.1(1.1) ]| 1.1 (1.2) | 1.3(1.3) | 1.3(1.3) 14 1.5
. 250 240 240 230 128
Calcium (mg/L) 270 270 290 310 330 360 364 299 283 210 220 (240) (250) (230) (230) 160
. (250 240 230 200 121
Magnesium (mg/L) 130 120 120 130 140 180 255 151 148 190 190 (240) 250) 230) 200) 170
Potassium (mg/L) 11 12 12 11 12 12 21.3 15.8 16.2 11 13 15(14) (1.4 (1.5) [ 1.5(.5)| 13(13) 12 13
. 1400 1300 1300 1300 936
Sodium (mg/L) 7300 6100 630 610 620 870 1100 599 665 1200 1100 1400y | (1300) | (1300) | (1300) 1300
Manganese (mg/L) 2.4 2.1 2.2 2.3 24 33 1.94 0.361 0.067 29 2.8 3.1(3.1) | 3.0(3.0) | 2.8 (2.8) | 2.9(2.8) 22 1.92
. 0.097 0.079 0.15 0.19 0.23
Total iron (mg/L) 3 2.3 23 22 2.1 2.6 0.133 <0.1 <0.1 2.7 0.36 ©0.093) | ©0.082) | ©.17) (0.19) 0.076
Hydrogen (nM) 1.9 NM <40 2 NM <25 1.9
CO, (mg/L) 97 110 14.5 33 130 160 94 110 170 24.8 240 1230(310)|350(320) 210 240
- 1700 1900 1900 1900
Alkalinity (mg/L) 970 1000 1000 1000 1000 960 790 760 910 1300 1500 (1800) | (1800) | (1900) | (1900) 1900 1800 1900
TOC (mg/L) 4.5 14 27 31 26 26 8.1 9.7 24 60 86 (96) | 79(87) | 61(69) | 76(82) 51 62
. <0.5 <0.5
Lactic acid (mg/L) <25 <0.35 <0.1 <20 <0.5 <0.5 <0.5 NA <25 <7.0 <0.1 0.674 «0.5) | (<05 1.54 <0.5




TABLE 4

(Continued)
Date Dec-03 | Feb-04 | Apr-04 | Jul-04 | Nov-04 | Apr-05 [ Nov-05 | Mar-06 | Aug-06 | Dec-03 | Feb-04 | Apr-04 | Jul-04 | Nov-04 | Apr-05 | Nov-05 | Mar-06 | Aug-06
Acetic acid (mg/L) <1.0 <0.35 <0.1 12.9 427 0.73 0.295J NA <1.0 68.8 <0.1 1.02 él:}) (}‘(1)51;) 1.24 1.09
T <0.5 <0.5

Propionic acid (mg/L) <1.0 0.05 <0.1 <2.0 <0.5 <0.5 <0.5 NA <1.0 <7.0 <0.1 <0.1 (<0.5) (<0.5) <0.5 <0.5
. <0.5 <0.5

Butyric acid (mg/L) <1.0 <0.07 <0.1 <2.0 <0.5 <0.5 <0.5 NA <1.0 <7.0 0.2 0.195] (<0.5) (<0.5) <0.5 0.51
. <0.5 <0.5

Pyruvic acid (mg/L) <10 <0.07 <0.1 <2.0 <0.5 <0.5 <0.5 NA <10 <7.0 <0.1 <0.1 (<0.5) (<0.5) <0.5 <0.5

i-Pentanoic acid (mg/L) <0.07 <0.1 <7.0 <0.1

n-Pentanoic acid (mg/L) <0.07 0.1 <7.0 0.1

i-Hexanoic acid (mg/L) <0.1 <0.1 <0.1 <0.1

n-Hexanoic acid (mg/L) <0.1 <0.1 <0.1 <0.1

n-Heptanoic acid (mg/L) 1.6 0.1

BOD = biological oxygen demand

C = Celsius

CO, = carbon dioxide

D.O. = dissolved oxygen

mg/L = milligrams per liter

mV = millivolts

ng/L = nanograms per liter

nM = nano moles

ORP = oxidation-reduction potential

TDS = total dissolved solids

TOC = total organic carbon
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Figure 6. MW-2 (25 ft upgradient)
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Figure 7. EW-2 (8 ft downgradient)
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Figure 9. MW-2 (25 ft upgradient)
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Figure 10. EW-2 (8 ft downgradient)
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Figure 11. MW-21 (30 ft downgradient)
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ATTACHMENT A

Monitor Well Field
Sampling Data Sheets




ZLURS TOMT Only Rovi™s

% 5 )

Project: {2 Opor” Diryw~

foco. 09-35 Type: 3y
"y 4
TURS Exhibit 5.1-2 MONITORING WELL NO: MN-Z
Consultants Monitoring Well Sampling Data

WELL PURGE AND SAMPLING DATA

Single Casing Volume of Water in Well (VW )7‘['0 7gals

(VWx NC = TV)
Purge Method:'z,“ ﬁ 4%

(CVx H = VW) - 2 0.163
Number of Casing Volumes to Purge { NC ) 4 0.652
i ) 6 1.468

2

Total Volume of Waler 1o Purge (TV) gals D CV = (2349 x |(D124) ']

WAL s Sql,mmztg e

Location No: MW"?/ Job No: I 6é000 j7~ 07&9
Sample No(s):____ 35000 Sampled By: _A. D4 '
Sampling Date: __ %" if -03 Reviewed by: Date:
Sampling Method: Weather
Sampling Time: [us . Amb. Temp. {°F)
WATER ELEVATION DATA . Product
Method of Measurement: Depth Sounder L)—:r obs: D Yes D No
Other- o Depth to Product: T _
: Method of Measurement:  Interface Probe [ ]
1) Well Casing Elevation { WCE ) ft Othor:
(from casing top as marked) P
i — Casing 1o
2) Depth to Water Surface { DTW ) l‘lﬁ' gb ft A glop
(from casing top as marked) 2) DTW
3) Well Depth (WD ) gL ft (3) WD
{from casing top as marked) ‘ — Water Suface | (1) WCE
4) Height of Water Column (H) Z 7. L{ ‘{ #t 4 H
WD-DTW = H . S Well Bottom
i~ o - . 7/
SL' e ; g ‘ Sea Level

Well Diameter (in) CasingVolume (CV)/At (gals)

CV= wn[(D/2)112 in_m]zh { 7.48 gaVcu_ft.)

Date:_ |- L{‘ o3 Was Well PumpedDry? [ Yes O No
Turbi Removed FlowRate Observations/ w-L
(M\/) %‘5 [ L) Time  Temp°C  Cond (umhos) _pH (N'l'gnl)y _{ga) Lastmin) Physical Appearance '
oy D.0. ol v puv4L ' ' — 1
(027 sols
19735 - -0 1
~117 0-v8 [271 '7/7/-‘? -9 _&55 -0.9 - /-0 AL 5. 1L
130 oo JoHl 270 9 4;.5% 0.5 {0 0 flema— GO
—131 {p-0e jp4S 21T _)I.7 ) 1-4 7-°o [-0 At Go [t

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks — (V}MP
sef o 1b1.6 He!

§J & 6S° bﬁg, »[ZQ(JF{D conbvile

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 ot the total volume of water

removed. Water measurements should be recorded at each well casing volume. In the observations field, note

which reading applies to the values recorded at sampling.

URS #100 8/92




Monitor Well No: M

f:gg}n%t; Exhibit 7.4-1
Monitor Well Development Data (Continued)
Project: [[%’PMDV”OM Job No: I‘BC&D&L”?' 67036
Site No: ' MW - Sampling Date:_ [ L~ Y-03
Location No: - Sampling Time: 112
Sample No: 5500 Sampled By; MA~ O &

Reviewed By: Date:

W) | o) (]

9?/? D-0- Time _Temp°C .Condudiity — pH NTUs WL Removed ow Rate _ Observations
31 |ooo o] 12t -5 481 -s0 g5 8.6 18 clear
"3 |o.00 1053 2l I bbb oSl oweS  90 10 clen
13t le.oo [05] 22-1  1lL3 (-1 ~C.o S0-p5  jb-D (-0 (fem—
”*—IPMMM ofal (¢ —

I A fedl = [ wg/b

NTU = Nephelometric turbidity units
WL = Waterlevel

URS #94 390 ) Page 2 of 2




35 )

W’ kBt TOCN: . e
Project #: toc: 09-35 Type:

URS

Consultants

Exhibit 5.1-2

MONITORING WELL NO I\ W~ 5

Monitoring Well Sampling Data

Project: éw@‘ol ) TA M
Location No: M"V S

Job No:

[8iedo1-070%0

WELL PURGE AND SAMPLING DATA

Single Casing Volume of Water in Well (VW )29 % ~/gals,

Total Volume of Water to Purge (TV ) gals
(VWx NC = TV)

Sample No(s):__250¢] _ Sampled By: MA~_ D&
Sampling Date: __ {1~ 7-07 Reviewed by: Date:
Sampling Method: Weather o V\w-, cCoF i
Sampling Time: 3“; Amb. Temp. (°F) ;’:
WATER ELEVATION DATA
Method of Measurement: Depth Sounder B\ s obs: Lves L] No
Other- ' _ Depth to Product: , :
. Method of Measurement: interface Probe D
Other:
1) Well Casing Elevation { WCE ) ft §
(from casing top as marked) P
Casing 1o
2) Depth to Water Surface ( DTW ), 6. H i1fos ] ? gtop
(from casing top as marked) (2) DTW
3) Well Depth (WD ) 1 S it {3) WD
{from casing top as marked) - e ‘ —] Water Surface | (1) WCE
4) Height of Water Column (H) {b. a7 ft (4)H
WD-DTW = H - Well Bottom
crecs ool 301
sr Mo l b ' Sea Level

Well Diameter (in) CasingVolume (CV)At (gals)

(CVx H = VW) 2 0.163
Number of Casing Volumes to Purge { NG ) 4 0.652
6 1.468

D OV = (23.49) x [(D24) )

CV= =n[(bR2)y12 in./h]zh (7.48 galcu. i)

Purge Method: 'Zi\ é\'m/'wl( (‘C’f fvi,‘\,'\ﬂc’,vf(~ L[-{

INSTRUCTIQNS AND COMMENTS

LM( Fle Cénf'ro“w s-of’ at i4yi.| -

Date: {2°3-03 Was Well PumpedDry 2 [] Yes O No
(VN§ Turbidity Removed Flo Rate Observations/ &4 .1 -
2’4 P D 0.- Time  Temp°C  Cond (umhos) _pH {NTU) _{gal) Physical Appearance
2 L] Pegu puvme | |

~g30 4t 130 SN S 2 S [ | K> leor .91
— (S et 1350 1049 7.18 7-3¢ 8.5 1-1- clwe— 27U
-y L i (i 779 2.0-1 3.15 7‘?3 2-9 (-1 ¢ le~—  77.U
-3 __i;___,_\ 7_‘12_ 0L 325 738 ~-| L clere— 3120
14y S calle~S remov —
e J _—

Purgin ISamphng Remar

ret @ 65" Lgs

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 ot the total volume of water

removed. Water measurements should be recorded at each well casing volume. In the observations field, note

which reading applies to the values recorded at sampling.

URS #100 892




l\dol"to' We“ l\’() /M b\/
t ol
Col ISU‘tantS Ex} llbl ; .4 i

Monitor Well Development Data (Continued)

Project: C’w;;z e Prvwa JobNo: [BLDONT-861¢ 7¢
Site No: M"J"S Sampling Date: _j1- 2 -& 7
Location No: Sampling Time: __ B {5
Sample No: 7560] Sampled By: /WA~ DA~
‘ Reviewed By: Date:
@“’) @M e .
\ . (N S e =
Q{D\’P _ 8, Time Temp©°C .Condudlivity ~ pH NTUs WL Removed Fibw Rate _ Observations
2.0 |fov  qy7 2041 325 738 1S B 7 e
7R I B T O T B 138 -1 3130 i- 1 e |esn—
¢ |99 7S5 =3 3 738 -1 213 [ Axer
23 |i.e0 757 2t3 35 7-38 -1.4 37.31 (. lem—
89 |1 Cgol. i3 315 138 -3 3133 1L clear
43 | 121 85 21U %25  2.38 -1.1 3134 LT o e

NTU = Nephelometric turbidity units
WL = Waterlevel

URS #34 3/90 ; Page 20f




i Y TDCN:; ‘

Project #: Loc 09 35 Fype: SSJ"

TURS Exhibit 5.1-2 MONITORING WELL No;_ M W- 78
Consultants | Monitoring Well Sampling Data
Project: il Radl Drvan
Location No: A"(W’w JobNo: 1B L OOC 47-0’73 30
-2 -
Sample No(s): __ % 560 _ Sampled By: AAA— D4 :
Sampling Date: fL- —‘( 03 Reviewedby: ___ Dde:
Sampling Method: Weather
Sampling Time: . Amb. Temp. (°F)
WATER ELEVATION DATA
Method of Measurement: Depth Sounder [ obs: L3 Yes 0 re
Other: ’ Depth to Product: _
! Method of Measurement: Interface Probe ]
1) Well Gasing Elevation ( WCE ) ft Other:
{from casing top as marked) P
; Casing t
2) Depth to Water Surface { DTW ) Ug. oy fi ] | ke
(from» casing top as marked) (2) DTW
3) Well Depth (WD ) 70 t 3)WD
{from casing lop as marked) ‘ = Water Surface | (1) WCE
4) Height of Water Column (H)__ "2 - q¢ ft 4 H
WD-DIW = H L Well Bottom
QAN .- f2]
ser Sg 1 'Sea Level

WELL F‘\JR("' AND SAMPLING DATA

Well Diameter (in) CasingVolume (CV)/it (gals)

Single Casing Volume of Water in Well ( VW) | i -7 Lals

(CVx H = VW) - 2 0.163
Number of Casing Volumes to Purge { NC ) 4 0.652
. : 6 1.468 >
Total Volume of Water to Purge ( TV ) gals D CV = (23.49) x [(Dr24) '}
(VWWx NC = TV) CV= xn|(DrR2)12 in i) h ( 7.48 galicu. 1)
- PurgeMethod7 A’/V"‘-‘f"kj gui?w\m“'l(
A [ Was Well PumpedDry? [ Yes - [ No
Turbidity Removed FlowRate  Observations/ a/.i,,_
G&V) é‘j{ L Time Temp"C Cond. (umhos) pH -(NTU) - {gah) L%qa#min) Physical Appearance
0 iLP . vc?(vt PD‘VI; 4 : ' ]
—81L |o-1% gg% vy s.7k 7 4607 is 3.0 1.2 clan— - Y63
-gi 0. 7;; gsz fui.e s 17 ZL%K 21.9 Yoo [-Z  clenr—  HE:
—~go le-o 6T 1L 577 -7 ig. S 15 i e -
S [oco0 06 T STE- G55 pd TP {15 cleer M
=76 loo0o qi0  ajq 577  4.95 -4-3  jo- = iis clear 48P

INSTRUCTIONS AND COMME Mf sk O i3 b LS Red Flv  conpaile—

Purgmngamplmg Remarks
sef to 1612 Han

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 ot the tolal volume of water
removed. Water measurements should be recorded at each well casing volume. In the observations field, note

which reading applies to the values recorded at samplng.

URS #100 8/92




Monitor Well No: Qw -6
URS

Consultants

Exhibit 7.4-1

Monitor Well Development Data (Continued)

Project:_(2mpo— Dvvn JobNo: [84600H1- 07036
Site No: MW . w Sampling Date: _ [ 1-* "{‘0 E
Location No: Sampling Time:
Samplo No:_ 35860 Sampled By, M4~ D4
Reviewed By: Date:
AV) W‘f{'/) ae ( et .
»H ’ -&- Tme Temp °C . Condudivity pH NTUs WL Fémoved Flow Rate _ Observations

39 o000 3 2i-é 579 (81 <43 4B jlo (15 gles—
T |6-0c b -8 ST19 687 %3 g1 .0 (S ¢ lcer
PMM«/M steble '

—  FIl= 0.9 w_»all’

NTU = Nephelometric turbidily units
WL = Waterlevel

URS #94 3/90 : Page 20f2




URS TV Y TOCN:; . ‘

Proect #: toc 09.35 TFype: 35 H )
URS Exhibit 5.1-2 MONITORING WELL No. AW -1
Consultants : s . 2 s/ L
Consultants Monitoring Well Sampling Data /
Project: COWW D" vV
Location No: ,MVV—YJ JobNo:__ IS {2U0 (76776 70 '
Sample No(s): 36003 . 2o ’ (497729 Sampled By: M4~ D&
Sampling Date:__j2.-% =@ 3 Reviewed by: ——— Date:
Sampling Method: “Weather S M‘f p CteAa——
Sampling Time:_{'L2C , i (D / 108& . Amb. Temp. (°F) '70
WATER ELEVATION DATA
' : Products obs: [ ves [ nNo
t: th Sounde
I\(A)e::‘hOfi of Measurement: Depth Sounder E/ Dopih to Product: | |
e Method of Measurement: Interface Probe ]
. Other:
1) Well Casing Elevation { WCE ) ft "
(from casing top as marked) " Gasin
] g top
2) Depth to Water Surface { DTW ) 4615 ft 'Y
{from casing top as marked) (2) DTW
3) Well Depth (WD ) 5 t (3)YWD
{from casing top as marked) ‘ —] Water Surface | (1) WCE
4) Height of Water Column ( H ) 14-T1 ft @H '
WD-DTW = H L Well Bottom
scretn = 55718 |  YsoaLevel
3 T A 3 D) N nA A

Single Casing Volume of Water in Well (v ){ 1- 2 B gas Well Diameter (in) CasingVolume (CV)/it (gals)

(CVx H = W) - 2 0.163

Number of Casing Volumes to Purge (NC ) 4 0.652
. - 6 1.468
Total Volume of Water toPurge{(TV)___ ___gals D CV = (2349) x [(024)2]
(VWx NC = TV) . CV= n[(DIZ)/12inJh}2h(7.48 galcu. .}
- Purge Method: {L“ éf’umglfps SU[’I wevsily ,‘(/
Dater {2 -3 - 0% Was Well PumpedDiy? [} Yes [ No
a Turbidity Removed FlowRate  Observations/ W«L
@/ L> Tlme Temp °C Mumhns) pH {NTU) _ {gal) L4qatfmin) Physical Appearance i
oD T T P P9 1 A i
=71 iu 2L (-5 _I7-6 [.2S  plaw - 4B
=T el 1 21.8 4.37 £ ey -25 Llea— {BE]
~JT __62:'21 e 209 9.6 91 “[E-17 128 e 'L_gb b
ST iﬁi[i?ﬁ 41-9 4.1 . -4 -5 (oo fBB
ﬂz:, 2oL (134 ZZ1_ 9.i3 75 _Is-1 T[S clenr B EY

INSTRUCTIONS AND QOMMENT‘SJ g ¢ de 45 9‘, c M Elo comtrellar—

Purging/Sampling Remarks
ccd o 1610 He

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 ot the 1otal volume of water
removed. Water measurements should be recorded at each well casing volume. In the observations field, note

which reading applies to the values recorded at sampling.

URS #100 892




. URS Monitor Well No: M

Consultants

Exhibit 7.4-1
Monitor Well Development Data (Continued)

Project: LoD Diruma sobNo:_18420047-07957
Site No: /UVVV“ ’L[ Sampling Date: __ [ L 703
Location No: Sampling Time: {120 , (L{D
Sample No: Z§00<;, ZgOU ‘f', 3c00s Sampled By: /M4 vE—
Reviewed By: Date:

A ' [ fomi
ﬁ&) (vﬁ/a | RZJ CL/ )

9?_\7 ,_D—Q"’ Time ~Temp“(_) .Condudivity pH NTUs WL moved _ Flow Rate _ Observations

Fedl 2 1owg|l

L o0 138 1 _T-t° 695 58 WEY 1 i plear

NTU = Nephelometric turbidity units
WL = Waterlevel

URS #94 3/90 : Page 20t2




ZURS TDMT Only Bre

e 09.35 10 35 |

1 URS

Consultants

Project;_£ 80 p¢ Drvinn

Exhibit5.1-2 . MONITORING WELL No;_ EW- [

- Monitoring Well Sampling Data

Location No: 6W"' l

JobNo: (86 6007 ©03¢

Sample No(s): 3Cs¢ ¢ SampledBﬁ);ﬁ '
Sampling Date: __j1.*{-2 2 Reviewedby: .- .~ Date:
Sampling Method: Woeather »
Sampling Time: B [ S . Amb. Temp. (°F)
Method of Measurement: Depth Sounder [} o obs: Lves L1 Ne
Othe: ’ Depth to Product: ,
i , Method of Measurement:  Interface Probe 1
1) Well Casing Elevation { WCE ) ft Othor:
{from casing top as marked) : -
Li 8.3% — Casing top
2) Depth to Water Surface ( DTW ) ] - ft A
{from casing top as marked) ) DTW
3) Well Depth (WD ) 9o ft (3) WD
{trom casing top as marked) 1 ‘ —] Water Surface| (1) WCE
4) Height of Water Column (H) L(" 6 ft 4 H
WD-DTW = H S Well Bottom

Scven~ifp'- B9

WELL PURGE AND SAMPLING DATA

Single Casing Volume of Water in Well (VW )él 'Slgals

(CVx H = VW)
Number of Casing Volumes to Purge { NC )

Total Volume of Water 1o Purge (TV ) gals

(VWx NC = TV)

Purge Method: "Z/i' A%V(/V‘JFDY S‘U'LWLM[‘Q /a(

Y sealLevel

Well Diameter (in) CasingVolume (CV)/4t (gals)

2 0.163
4 0.652
6 1.468
D CV - (23.49)x [D24) )

CV= xn|Di2)y12 in.lﬁ]zh (7.48 gaVcu. i) ~

Date:_j2-Y- 25 WasWelPumpedDry? [ 1Yes -~ [ No
: - Turbidity Removed Flow Rate =~  Observations/ W—L—
g V?, G"ﬁl L> Time  Temp°C  Cond. {umhos) _pH (NTU) . (gal) "_(qmnin) Physical Appearance
) P- 0. 718 Beqln  PUVES |
M oML "I?} 0.9 [.3C (7t ~2.0 i -2 o - HBY
—" ;' _Q-LB’ 7; 'Ll-; "’-32— _6‘?‘[ = 2~7 Lt-o i«o £ lav-f— -
155 _Je-lS T .3 4.3 700 -%.% 1.0 c | coor— b
(ST loat_ 145 oM _4.33 70t -1.9 8.0 1.0 Sler—  YBY
“isg |o.ol 1p HU-% 426 705 2.4 2.0 cleg Y

INSTRUCTIONS AND COMME
Purging/Sampling Remarks

Gt 1o 14Y-B e,

Pip st @ 45" buc, RATF0 cotro ller

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 ot the total volume of water
removed. Water measurements should be recorded at each well casing volume. In the obsesvations field, note

which reading applies to the values recorded at sampling.

URS #100 892




URS

Consultants

Monitor Well No: _&Z

Exhibit 7.4-1

Monitor Well Development Data (Continued)

JobNo: IR 260t T- 07676

Project:_ (¢ A’?‘{V’ Drvwv
Site No:

Sampling Date: __ {2~ ¢ 3

Location No:

Sample No: ‘25‘7&4

Sampling Time: gis
Sampled By; MA— D&

Reviewed By: Date:
iW‘V) (“’j[") Ja' b foacia .
124 D.O. Tme _Temp°C .Conducdivty ~ pH =~ NIUs Wt Removed _ FlowRate _Observations
159 | 0.3 5% 211 H-91 ey -2-%2 HEHD 3 9.0 o con—
Fedl = 2.0 ws[L

NTU = Nephelometric turbidity units
WL = Waterlevel

URS #94 390

Page 20f2




835 35 |

Proect ¥:

Lm0935 Type: 35 J

URS

Consultants

Project; (oo }9«/ v

Exhibit 5.1-2

Monitoring Well Sampling Data

Location No: V\//L
Sample No(s): 25007
Sampling Date: 1'L-3-03%
Sampling Method:
Sampling Time:

WATER EI EVATION DATA
Method of Measurement: Depth Sounder [}
Other:

1) Well Casing Elevation { WCE )

{from casing top as marked)

2) Depth 1o Water Surface (DTW)__ 1 g-ce
{from casing top as marked) .

3) Well Depth (WD ) &3-§
{from casing top as marked)

4) Height of Water Column (H ) ?LI <70
WD-DIW = H

scviesin 3G ° ,75

Single Casing Volume of Water in Well { vW)S L -35ais

{CVx H = VW)
Number of Casing Volumes to Purge { NC )

Total Volume of Water to Purge (TV ) gals

(VWx NC = TV)

Purge Method; % bt S’V‘rwmc/vﬁLlf

JobNo: 1 B6OI O] 4 709}

MONITORING WELL NO: E;\k/-fb

Sampled By:
Reviewed by: Date:
Weather
. Amb. Temp. {°F)
Products obs: [dyes [ N
Depth to Product: .
Method of Measurement: ' Interface Probe [ ]
Other:
— ‘Casing top
(2) DTW
3y WD
4‘ - Water Surface | (1) WCE
B @H
] Well Bottom
Y Sea Level

Well Diameter (in) CasingVolume (CV)/it (gals)

2 0.163
4 0.652
6 1.468
D CV = (23.49)x [(D24) )]

CV= w[(Di2y12 in.ﬁt]zh (7.48 gaVeu. ft.)

INSTRUCTIONS AND COMMENTS

Date: {1 - § - ©7 Was Well PumpedDry ? [} Yes 3 no
‘ [ L Removed FlowRate  Observations/ W.1-
4 Time  Temp°C mmm) pH _{gab Liga¥/min) Physical Appearance
| D-0. 08 _Begi Puge ' _ gl
p11 408 2’5 437 7.9 2 _clem Y
b. v 219 491 745 7N cleo— 420
019 Wk 21y 495 7Y - clenm— 49
o 2 _J.00 -3 71 e Y&AE
s-0c 93 iy ol 713 [0.0 1.0 ple— BUW

Purgmngampllng Remarks J W‘f
sat $o jbY-Y %

f € ig' bas. RAElo combrolte

Note: A complete list of containers and analyses used can be found in the associated sample Jog.

The final row of readings should list the time sampling was completed and an estimate ot the total volume of water

removed. Water measurements should be recorded at each well casing volume. In the observations field, note

which reading applies to the values recorded at sampling.

URS #100

892

lFed =
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| _URBRS

Consultants

Project: L emd {7‘50/ D‘v"v‘if"v
Site No:

Location No:

Sample No:

Monitor Well No: E\{ -7

Exhibit 7.4-1
Monitor Well Development Data (Continued)

JobNo:_ [B6000Y 7- 07D3 0

Sampling Date:

Sampling Time:
Sampled By:
Reviewed By: Date:

0’3 g l L ifm "5‘.
it ¥ D-6. _Time _Temp°C  Conductivity NTUs WL Removed _ FlowRate _Observations
]

NTU = Nephelometric turbidity units
WL = Water level

URS #94 3/90

Page 20f2




monimor werL No: AAW - &

Monitor Well Sampling Data
Project: Cf""’?""" D‘F‘JV"\

Location No: _ Job No: ‘ 36 00(9"{ 1 -6 Zé’?’d
Sample No(s): Y[ £ qa i 3’55 go Sampler(s): A* M
Sampling Date: 276" (2] Reviewer(s): Date:
Sampling Method: Weather:
Sampling Time: __ 310 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y @
Method of Measurement: Depth Sounder & ﬁ Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Other:
1) Well Casing Elevation (WCE)
{from casing top as marked) e \4 ;
2) Depth to Water Surface (DTW Lt 1- 6 Well Diameter (in) Casing Volume (CV)/it (gals
(from casing top as marked) R 2 0.163
3) Well Depth (WD) 4 0.652
{from casing top as marked) 6 1.468
4) Height of Water Column (H) D CV = (23.49) x [(D/24)’]
(from casing top as marked) CV = 3.14 [(D/2)/12 in#tfh (7.48 gal/cu. Ft.)
(
WELL PURGE AND SAMPLING DAT Purge Method: & G V‘ukiﬁ” § S vz le
Single Casing Volume of Water in Well (VW) gals Purge Date: 2 ’,}‘-L . 0 \‘f
(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): { "‘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.
747 | Begn Pt
752 1510 | (1.8 lea3 =100 [-167] (.05 |5030 | 6.0 | 1o
157 bi-g | 11.¢ €77 0.0 |75 | 0.6l |Go.ig | 11-2 -0
2> |99-9 | |I-8 |6-Bo|-10-0 |-(74% |6-§9 |50-20 |]b- 0 [.o
2o7 |22 | 118 [§-80-1e-2 |18l |9.271 |S0.20 | 21-© -6
gl (201 | 1-S |6-00|-%-2 |[—I8] |0-[2 (Go 20 |26.0 1.0
(7 [o2-0 | j1-4 |6.90|-5 |-18F |00 [50.520 310 | |.0
822> oo | 1.Z [6-811-9.5 |-185 | 0.6S |50.20 | 362 -6

INSTRUCTIONS AND COMMENTS

i
Purging/Sampling Remarks VUV“'ID S‘\(j‘ & 6g l’ﬁ 5.

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 recorded at each well casing volume. In the observations field, not which reading
applies 1o the values recorded at sampiing
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Project: Coo FW Dyrvwan

moniToR wetL no: AW- &

Monitor Well Sampling Data

Location No:

Sample No(s): YILGH / 3653]
Sampling Date: _D-25 - ot

JobNo:__| BELOOOY . 03030

Sampler(s): /f/‘k IZJV\

Reviewer(s): Date:
Sampling Method: Weather:
Sampling Time: 8 24 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y @
Method of Measurement: Depth Sounder &7 N Depth to Product:
Other: {Method of Measurement: Interface Probe Y N

Other:

1) Well Casing Elevation (WCE)
(from casing top as marked)
2) Depth to Water Surface (DTW

Z(.055

Well Diameter (in) Casing Volume (CVVit (gals)

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

(from casing top as marked) CV = 3.14 (D/2)12 in.#tPh (7.48 gal/cu. Ft.)

Purge Method: 2 3 &'\/‘»«ﬁ”‘vi soly \/MWST\L /f

WELL PURGE AND SAMPLING DAT

Single Casing Volume of Water in Well (VW) gals Purge Date: 23 5-0 q
(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? (mgl). _ 4.0
(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.
Boo |90 |3 |72 |-87 027 |H-L 13495 | 30 oS
oS |20-3 | 310 |737(-5.2 |223 |34l |97 | 675 |+7F
Bi10 |20.d |3-1> |139|-47 [21¢ [|2-{0 |3¢.90 | c.50 |&.15
@S |21 |50 [137|-SL | 229 [ 2-H+|3T-62 | 1Y.286 |75
py0 [21-4 |32 |737|-6-S |20 |2-28137-92 150 |25
%25 |2(-S | 1> [7.37|-62 |200| 2271|3730 | 2115 | 8775
830 |20.5 |3-13- [137]|-6-2 | 221 | 2-09 |3T1-32| 2550 [0.75
235 |21.S |31 [738|-¢0 |00 | [-96 |37-33-129.25 |65

INSTRUCTIONS AND COMMENTS

f’v'wvrb (e/‘(’é} égt\gjg

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 recorded at each well casing volume. In the observations field, not which reading
applies to the values recorded at sampling
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MONITOR WELL NOo: MW~ 2O

Monitor Well Sampling Data

Project: C-"O?""‘/ OV’VV‘"

(8600947 1-0%02D

1) Well Casing Elevation (WCE)

Location No: Job No:

Sample No(s): \/ , M} § Z§939\ Sampler(s): /MA’ ,ZA/\

Sampling Date: -2 t-o Lf Reviewer(s): Date:

Sampling Method: Weather:

sampling Time: __[14 Y Ambient Temp. (F):

WATER ELEVATION DATA Product Obs: Y (@

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

Other: Method of Measurement: Interface Probe Y N

Other:

(from casing top as marked)

He. 15

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

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

Well Diameter (in)

Casing Volume (CV)/ft (gals
2 0.163
@‘) 0.652
6 1.468
D = (23.49) x [(D/24)]

{from casing top as marked)

CV = 3.14 [(D/2)/12 in.filh (7.48 gal/cu. F1.)

WELL PURGE AND SAMPLING DAT

Purge Method: > &Vu\/v;( 6/‘{' < ‘/ld N5 lrlf('c

Single Casing Volume of Water in Well (VW) gals Purge Date: > 26-°© “{
(CV x H=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y Cﬁ)
Total Volume of Water to Purge (TV) gals Fe? (mg/L): [ - 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.
|03 Z«]m Puvile
1047 | Do-5|5.¢7 |¢711|-8.7 |-80 | y. >0 |45.06 | €0 {-o
1o | 21-2- [5.89 |75| 9.0 |-l |>.09 |UB-2Y [ 3-0 - o
06? | 2R |549 |615|~00 | =92 |/-30 |44 |[1to |1 O
'954 120 A |1£.¢q |6Tq|—pp.0 |~d |0.79 4824 |23 | O
Jlez |21-0 |5.69 |44 -G |-€2 | 0-53 |HEaH D50 -0
o8 |21-2 1527 |p74[-1-5 |-82- |0-38 [48.94 |g3.0 | (.0
3 (207 {596 |6y -1 | -8 227 |48.54 | %8.0 |.0
% |21-8 |54l [§a4]-1-S [-8> [ o231 [H8f[u3.2 [ 1.0

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks PVV"\’O

set ¢ (5’ ‘oﬁ&

Nete: 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 recorded at each well casing volume. In the observations field, not which reading

applies to the values recorded at sampling

Page ' of }




MONITOR WELL NO: M W-& |

Monitor Well Sampling Data
Project: M“f:gl C"’/OP'(/V‘ DV‘)W

{ ocation No: Job No: l ?> 4 OOﬁ\f 7 .0 30 0
Sample No(s): WM? 5 ggg?; Sampler(s): M"' ‘Z"(‘/\
Sampling Date: 2 -35- 04 Reviewer(s): Date:
Sampling Method: _ Weather:
Sampling Time: io Ho Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y @
Method of Measurement: Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Other:
1) Well Casing Elevation {(WCE)
1 (from casing top as marked) , G
2) Depth to Water Surface (DTW qu - l‘_} Well Diameter (in) Casing Volume (CV)/t (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD) @& 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) D CV = (23.49) x [(D/24Y%]
{from casing top as marked) CV = 3.14 [(D/2)/12 in.ftPPh (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DAT Purge Method: 2 « é’f-AA-ptpo s Su \wu.w,(f ‘7((
Single Casing Volume of Water in Well (VW) gals Purge Date: > -25-0 “[’
(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): -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.
993> g{/g(\,\ ?./{“cl
557|205 oot |60 6] |-77 11275 |4q.037 | y4-» [0
92> |22 | 9-21 {6-9S|-1-¢ | -8 | F-16 [4905 | 6.2 |-
937 [22-1 [ 938 1¢87|-3-2 |-1o6 | 9-0F |4q-05 | {i.© [-0
q42 |3 |94 [6-85[-3-8 |-U1o | 8- o] [4F-05 | 6.0 I &
947 |20.4 [1-48 16.69[-33 |-y 770 [49.05 |al-2 l.o
952 |aa.d (945 |egg |~ "5 |T10E |5 02 4105 |2¢0 |10
957 1219 |7-4¢ |6.35|-H-0 |-(>] |0.29 [49-95 |31-2 | (-0
oo |92-0 |9-28 |6-85|-3-8 |-126 | 1-£7 [ug.05 [3L-2 (-0
1007 |92-6 1923 6-82|-¢F |-25S |05y Y965 [ Hl-¢ | [-4
jolr122.0 1918 [6.81]-56 |-19¢ |0.37 [4q-0C |HYe.¢ | [-¢
(ot7 {921 |91 Bb8d|~" 57 |72 |YjoS |62 [-O

INSTRUCTIONS AND COMMENTS ) ; _ . .
Pur%ing/gampling Remarks P‘f’ i‘*’\‘? S,‘i' @ 5 bﬁ 5. PV"‘NQY) Sﬁf” !71)4 {}W § waiin. e
26-

Nole: 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 recorded at each well casing volume. In the observations field, not which reading
applies to the values recorded at sampling




Project: AOUF e PVU\/V\

MONITOR WELL NO: &=V ~ 1

Monitor Well Sampling Data

Location No:

Sample No(s): YlL‘i "{ } Zg; ?“{

+

Sarpling Date: 2 26 - é“{
Sampling Method:

Sampling Time: i o00

WATER ELEVATION DATA
Depth Sounder @ N

Method of Measurement:
Other:

1) Well Casing Elevation (WCE}

{tfrom casing top as marked) —; 5
2) Depth to Water Surface (DTW. "(V z LfO

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

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

{from casing top as marked)

WELL PURGE AND SAMPLING DAT

Job No: {96(900“{’7‘ OZZJQ’O
Sampler(s). A\A' ?M

Reviewer(s):
Weather:
Ambient Temp. (F):

Date:

D

interface Probe Y N

Product Obs: Y
Depth to Product:
Method of Measurement:
Other:

Well Diameter (in)

Casing Volume (CVY/ft (gals
2 0.163
4 0.652
16 1.468
D CV = (23.49) x [(D/24)]

CV = 3.14 [(D/2)/12 in.itPh (7.48 gal/cu. F1.)

Purge Method: }M A’VV\NX‘&S SUQW\.M(L(Q

Single Casing Volume of Water in Well (VW) gals Purge Date: _2 ~ 26 . € ‘{

{CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y C@
Total Volume of Water to Purge (TV) gals Fe® (mg/L): 2-0

(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.
UG | Bened Puvad
20 |o0-8 UMY |6-D|-120 |74 |0-55 |45 1T 8.0 .2
a3S 1213 |luco |6.2Al1p-0 |-137|0-32 |M€-46 ]| 13-2 -
%6 |21 |44 |6.28|-10-0 |-I40 12-00 [HOHE 1|82 (-0
975 |o1.¢ 418 [6.81-0-0 |- [o-10 |H8.4b | 3.0 .o
390 [21-8 | 419 688100 |-1¥l |0-0% |Y8-4p | 2BD | -6
45 1518 41D |6-88]0-0 |0 | 0-00 |48.46 | 520 | L.6
950 |18 |41 [6-88]-25 |13 | o000 |4B-16138.0 | |0

INSTRUCTIONS AND COMMENTS
’)U‘/\'\/;/f,

Purging/Sampling Remarks

X @ 465" lﬂgg-

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 complete:

and an estimate of the total valume of water removed.
applies to the values recorded at sampling

Water measurements should be recorded at each well casing volume. In the observations field, not which readin

Vo
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Project: &)U |P “w DWM

MONITOR WELL NO: _@L
Monitor Well Sampling Data

Location No: / ~
Sample No(s): \“bctg: Y“’rﬂ’ } é/_“’q—, ),g§§g§, ?gg?éf
Sampling Date: _2 " 25-2 u é;';ﬂ)

Sampling Method:

(200, 1210,

Sampling Time:

WATER ELEVATION DATA

Method of Measurement: Depth Sounder @ N
Other:

1) Well Casing Elevation (W CE)/A{' .
(from casing top as marked) #W 2-05-8%

2) Depth to Water Surface (DTW J’H’"‘"“'— "f 8 . 97
(from casing top as marked)

3) Well Depth (WD)
(from casing top as marked)
4) Height of Water Column (H)
(from casing top as marked)

WELL PURGE AND SAMPLING DAT

JobNo:__\BL0D847]- ODFOFO

Sampler(s): e,l\/\
Reviewer(s): Date:
Weather:
Ambient Temp. (F):
Product Obs: Y @
Depth to Product:
Method of Measurement: Interiace Probe Y N
Other:
Well Diameter (in} Casing Volume (CV/ft (gals)
2 0.163
4 0.652
@ 1.468
D CV = (23.49) x [{D/24)]

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

Purge Method: &~ G1TvVirdk fos  sulbsmen( e
Purge Date: _7 2G5 -7

Single Casing Volume of Water in Well (VW) gals

(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): o0

(VW x NC = TC)

Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations

Time "[()emp (C) (umhos) pH {(NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.
Y| Bagm| Puvse |
W7 |08 [6-88 [7-2|-¢-8 |-238 |77 (4910 | 3.0 |"Z5g
U2 121-9 (L 90 101 |[-7-6 [-305 | 138 |47l 8.0 |-0
7 1921 |¢-92 [¢-98]-8T |-34v| 048 |HI-h | 3o (-0
13> oo 1614 695 |0 |3t o34 [9d-tl [ 8o |10
037 |o0-3 1694 Ky [-9.1 |-350 |o-20 |49U |33-2 (- o
(4> |22 [€-FF [6-T3|=9-1 |-39% |0.07 |Yq.U |28.0 | (-0
(47 o-2 1697 1698 |-9-9 |-3%¢ |o-si |49 | 33.0 | (-2

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks F()"“‘.(' g“‘é- e £< ' béq'

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 recorded at each well casing volume. In the observations field, not which reading

applies to the values recorded at sampling

Page ‘ of '




MONITOR WELL NO: M I/U'/L'

Monitor Well Sampling Data
Project: [D? P w B/‘)W\
Location No: I/!/{ W/'L : Job No: __{ 26 00&47‘ 2770 30
Sample No(s}: }I[éff 6 ,; ?5990 Sampler(s): /11,(_ IZM
Sampling Date: "IL 18- oM
Sampling Method:
Sampling Time: 1 LID

Reviewer(s): Date:
Weather:
Ampbient Temp. (F):

WATER ELEVATION DATA IProduct Obs: Y @f
Method of Measurement: Depth Sounder@ N Depth to Product:
Other: 1= ?,5 - 'TL Method of Measurement: Interface Probe Y N
Other:
1) Well Casing Elevation (WCE)
{from casing top as marked) 2,
2) Depth to Water Surface (DTW ‘1 7 .6 Well Diameter (in) Casing Volume (CV)/it (gals)
(from casing top as marked) 0.163
3) Well Depth (WD) é 0.652
{from casing top as marked) 6 1.468
4) Height of Water Column (H) D CV = (23.49) x [(D/24)F
(from casing top as marked) CV = 3.14 [(D/2)/12 infiPh (7.48 gal/cu. FL)
L y
WELL PURGE AND SAMPLING DAT Purge Method: = M\QK svbmersi L /9
Single Casing Volume of WaterinWell (VW) gals Purge Date: __ 1 ~%-8-OY
{CV xH = VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y C@
Total Volume of Water to Purge (TV) gals Fe? (mg/L): -1
(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.
z < -
1039 | E<riv Pas <] e & Y197 | o-$ 25

3] |20 |18 [6.93 |8 |-183 3-8 [#1.95 | 5.6 |o.5
1039 |20-8 1 1.8 [6-07] 15-0 |88 | [-Ho |s0.04 | §-0 0-S
oWy 22> | (1.8 16.85] %5 |93 | o773 [4996 | 7-5 | 2-%
o |3 | (L8 |§-89] 7.5 |-198 | o3 |49.96 | Ip-© | 25
w5 |o0.4 [ 8 (83176 [-20llo 17 [4Fa5 | (2.8 2§
1099 122.5 | 1|68 7-¢ |-10F| 6.0 [449S | 15.© | 2-S
(ot |57 | 117 [6-61] 7.2 |-225 ] 0-00 4275 | |7-6 [ 2-S
(o9 [ o277 | (17 |60 7.1 [-128]| 0.00 [ H9-95 | 20.0 | 2-§

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks P\}“’\}ﬂ (“/fe ég bj§ - D'O- ﬂ(l\z}‘ VLC% Céxf‘\g Vﬂ\ﬁ &(V‘/(u?

avbe | mode,

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 recorded at each well casing volume. In the observations field, not which reading
applies to the values recorded at sampling

Page 1 of [




MONITOR WELL NO: ﬁW’g\

Monitor Well Sampling Data

Project: Leof2-o t/VV W

Location No: /0\ VU - ‘;

Sample No(s): Y(!)S( ; ?ng,
Sampling Date: - 7’7 -0
Sampling Method:
Sampling Time: 6\5

WATER ELEVATION DATA

Method of Measurement: Depth Sounder @ N
Other:

1) Well Casing Elevation (WCE)
(from casing top as marked)
2) Depth to Water Surface (DTW ;é 25

(from casing top as marked)
3) Well Depth (WD)
(from casing top as marked)
4) Height of Water Column (H)
{from casing top as marked)

WELL PURGE AND SAMPLING DAT

JobNo: | BEOOOT. OoTOZO
Sampler(s): MA 12/‘4

Reviewer(s): Date:
Weather:

Ambient Temp. (F):

Product Obs: Y N
Depth to Product:
Method of Measurement:
Other:

Interface Probe Y N

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

2 0.163
@ 0.652

6 1.468

D CV = (23.49) x [(D/24)7]

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

Purge Method: 2" é’VVV\/( ﬂ’f < UI/ v WC{(L (2’

Single Casing Volume of Water in Well (VW) gals Purge Date: ‘f ‘7/7 - 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.
T |geginltlig ] o | Le
76 |06-8 |24 |7-09] 89 1127 1357 (%6.9Y | 3.0 | 10
721 21§ |344 72| 4 | (B0 |1-06 2747 2.0 [0
736 |ot-7 1Z4S |7-3¢12.9 [1ZL |76 |38.61 | 13.0 [-6
741 o7 |35 {735 | 4d [ (67 | (-6 |28.29 | 180 i-o
746 |>(-8 |71S |73 |50 [ib7 |I-5Y |38.48 | D3-0 i-o
7510 |>0-2 |35 [738| ST [16S | (-S3 [%38.78 | »8.0 i-¢
766 | 2i-9 315 [737|é-0 |[bY | |{.G€ [94.85 | %%-0 i~o
go| |22-0 |35 |7.4y0 | &S | 163 | 18 |28.9% | 380 [.0

INSTRUCTIONS AND COMMENTS . i
Purging/Sampling Remarks ?V‘A"’f} Se/f @ _ éS— b:jg -
viivg Hoiba  pvbs  colibvafiem.

D.o. AA et calibiate

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 recorded at each well casing volume. In the observations field, not which reading
appties to the values recorded at sampling




Corpo— D

MONITOR WELL No: _ MIWV-20

Monitor Well Sampling Data

1) Well Casing Elevation (WCE)
(from casing top as marked)
2) Depth to Water Surface (DTW.
(from casing top as marked)
3) Well Depth (WD)
(from casing top as marked)
4) Height of Water Column (H)
(from casing top as marked)

4830

WELL PURGE AND SAMPLING DAT

Project:

Location No: MW-20 Job No: ___| B&ooo7-670%0

Sample No(s): \/l b n ?751572— Sampler(s): M’{' lZM

Sampling Date: Y-21-0 "( Reviewer(s): Date:

Sampling Method: Weather:

Sampling Time: ___[ \Z0 Ambient Temp. (F):

WATER ELEVATION DATA Product Obs: Y @

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

Other: Method of Measurement: Interface Probe Y N
Other:

Well Diameter {in}

2
&

6

D

Casing Volume (CV)/ft (gals)
0.163
0.652
1.468
CV = (23.49) x [(D/24)3

CV = 3.14 [(D/2)/12 in.fih (7.48 gaVicu. Ft)

Purge Method: )“ m"“f’( tr (v il“’\""’gl»‘ "(

Single Casing Volume of Water in Well (VW) gals Purge Date: q' 170 "f
(CV xH = VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? 6)
Total Volume of Water to Purge (TV) - gals Fe? (mg/L): / Q/ 71 4 / Z,
(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.
o4S  |Beqin Po\/ffc J.o | 0-b%
948 1295 lp-00 |707 | y13 |96 |7d2 |48y | 3-95 |o-¢S
1053 |os-8 |L.of |658|247 | =75 [2-3F |4ys.47 | 1-20 | 065
(058 |07-2 |g.o0 [€986]18-9 |-95 | 116 [4848 |(s-45 |o04S
i(03 |17 o (648 | 163 |9y | -n¢ | 48-48 | 13-70 |p-bC
(0% [07.4 [605 1698 14 |-97 | 1] | ygd3 | 16-75 |o-65
3 [>17 Lo 18133 | =91 | 275 | 44-48]| 0.2 | 265
W8 1217 (405 697 | U-S [0 | 0-87 | 48-g | 2345 | 24T
it loel 1¢.55 (689 [0-7 |-89 | 2-%2 | 4848 |05 p | 2-&
ney (oo Loy (L9% io-2 | -87 | 017 [ 481 | 27135 |o-is

INSTRUCTIONS AND COMMENTS
CUmp

Purging/Sampling Remarks

ct@ LS 645

D.o. AP nef ealibiide p(vv,‘\,«j

Hovi ba

avb L veahon  nsdde

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings shouild list the time sampling was completed
and an estimate of the 1otal valume of water removed. Water measurements should be recorded at each well casing volume. In the observations field, not which reading

applies to the values recorded at sampling

Page ( of i




Project: édv’P i%a Df'/m

Monitor Well Sampling Data

MONITOR WELL NO: M

Location No: M WRB !

Sample No(s): YILJ&; s ?995?

Sampling Date: Y- 21 D!"{

Sampling Method:

Sampling Time: l@ lg

Job No: I %é&o@l{'7v o1 @3'6’
Sampler(s): MA( {ZM

Reviewer(s): Date:
Weather:

Ambient Temp. (F):

WATER EL EVATION DATA Product Obs: Y @
Method of Measurement: Depth Sounder@ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Other:
1) Well Casing Elevation (WCE)
(from casing top as marked) " 0 .
2) Depth to Water Surface (DTW M - ) Well Diameter (in) Casing Volume (CVY/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD) @ 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) D CV = (23.49) x [(D/24)7]
{from casing top as marked) CV = 3.14 [(D/2)/12 in.itfh (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DAT Purge Method: 23 W'@S KVLma/{/‘: "(
Single Casing Volume of Water in Well (VW) gals Purge Date: "’ -117-9 "!
{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): f ’ l yilzi / L_
(VW x NC = TC) J
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.
Gzl |Besin Pova< Wl | o5 | 065
93¢ |olg (9.6 lea7|>3-7 238 | 1.7 |17 | >.¢ | 245
o o700 (949 1695 {104 |95% | 272 |4q-1T | 5.85 |0-4%
¢ 1233 |91 6496 ] 21 |47 o143 (497 7-1 5-65
9¢o 235 9710 |6-97 (7.5 |-287 |0-2% | Y9171 | 235 |0-45
G5¢ |23 1968 .98 )74 295 {o0¢ {477 | 56 [©-65
1000 | 234 964 499 |76 365 |o-0¢ {yd-ll | 18.85 |2-65
1005 |27-6 |49 [647|7-8 |-308 | 002 341 | oo o.bS

INSTRUCTIONS AND COMMENTS

4 @ 45 bﬂc-

Purging/Sampling Remarks (/‘)W}D §

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 recorded at each well casing volume. In the observations field, not which reading

applies to the values recorded at sampling

Page L of




MONITOR WELL NO: EW -~ {

Monitor Well Sampling Data
Project: @DVW ‘D'/‘U g

Location No: ~ Job No: [Q 6000 Y- &ld50
Sample No(s): YibA'L[ ; ’35’3‘51{ Sampler(s): '(/{4' g"’\
Sampling Date: L[ -28-0 L( Reviewer(s): Date:
Sampling Method: Weather:
Sampling Time: goo Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y @)
Method of Measurement: Depth Sounder ,ﬁ N Depth toProduct: __
Other: Method of Measurement: Interface Probe Y N
Other:

1} Well Casing Elevation (WCE)

{from casing top as marked) , o
2) Depth to Water Surface (DTW L('g ‘ ({7 . 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) & 1.468
4) Height of Water Column (H) 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 DAT Purge Method: 2" &Vuma( Bs sobunersti J<
Single Casing Volume of WaterinWell (VW) gals Purge Date: _{-2-8- oY

(CV xH=VW)
Number of Casing VolumestoPurge (NC) ______ gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? (mg/L): Z- f
(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.

19 fopon vy : i.0 0.9
-

S92 207 |46l 16467 | 1.9 |l [135 [Hsel | 0.4 |22

737 |2>.0 |H-bL |69 | - ~(So |6.59 (U6 | é-Y 0.%

732 |o0.2 |47 |685 [-1-2 |51 |p3l [48.65 | jo-4 (0.8

977 |2i-a |47 [LgT] 11|54 |o-of |48.66 | it-f |03
YL |17 |4b% [( 81|25 |55 |00 |4BSl | 181 |o.®
T47 1209 |4e] 627 |33 |-l14G|oco [48et | 22 |o-8
150 |ppweth punyd comdfibpifer |losh
151 i@Wﬂ/re_{f(vyr/'y‘
T 1213 | 46T fad |47 |-is {365 (4861 |o¢.q 6.8
156 |22 (463 [1.99 ST |-y |271 |H8.é% [288 |o-3
452 (21 | 461 (6|55 [t |10 |4seS |31 |o-%

INSTRUCTIONS AND COMMENTS . . , »
Purging/Sampling Ren}arks ?Uw{/i (4)( 69 ég L’?( D' L) dl\&l Mé'{' Ch [\ [/V/v-{:—( j\/i/t Ef:y
_fvibA  avio oGy med<.

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 complete
and an estimate of the total valume of water removed. Water measurements should be recorded at each well casing volume. In the observations field, not which readin
applies to the values recorded at sampling

Page , of /




MONITOR WELL NO: %
Monitor Well Sampling Data
Project: &WDW DFUV"\

Location No: ’EW’ 2L Job No: L%@OD"{ - & 1030

Sample No(s): Y’b/t'gl Y/é/(’é t \{(L’('7, ?9’5‘5’;’/ Sampler(s): /('{4’ K/‘/\

Sampling Date: ‘-f LB-8 ‘{ ?Q'S'}" ‘é, ?5’;§7 Reviewer(s): Date:

Sampling Method: Weather:

Sampling Time: 7?0 3 7 ‘“’O Ambient Temp. (F):

WATER ELEVATION DATA Product Obs: Y @

Method of Measurement: Depth Sounder @ N DepthtoProduct:

Other: Method of Measurement: Interface Probe Y N
Other:

1) Well Casing Elevation (WCE)
{from casing top as marked) l{ 3 . Té

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

2) Depth to Water Surface (DTW '
(from casing top as marked) 2 0.163
3) Well Depth (WD) 4 0.652
(from casing top as marked) @ 1.468
4) Height of Water Column (H) D CV = (23.49) x [(D/24)])
{irom casing top as marked) CV = 3.14 [(D/2)/12 infiFh (7.48 gal/cu. Ft.)
Vo
WELL PURGE AND SAMPLING DAT Purge Method: 2" brovdbe sulmatscdle
Single Casing Volume of Water in Well (VW) gals Purge Date: _ - 2-8 - & <*
(CV xH=VW)
Number of Casing Volumes to Purge {(NC) gals Was Well Pumped Dry? Y N
2 . O-0
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.
< : &
322, ?‘(jﬂv FUV?a‘L {-O 2.6
v 4

331 |5y 727 16981
BYZ |D2-q | 73] 686 |3
o7 | 22-6 | T34 (6% | >
852 |p28 1793 l6.29] 1.
257 |22-9 |7-4¥7 |€-3%] |-
902 |09 |70 |4-8 | %

2z

| -3¢0 |0-99 |4891 | 5.0 [©-8
3 |37 | 545 |4G0q | 12 |08
i |-270 |o0.00 |44.08 | 13-© 0-8
5 -375 |n.o0 (4892 | (70 |0 §
s |-%3717 |o.co |4 97| 2j- 0 |08
L4
o
‘\.{

-375 o000 | 947 | 95-3 | o.8
207 217 |71.59 |4-8¢ -%78 | 0.00 | Y9-27 | 290 o-8
UL |28 |76 1687 |2 -377 | 0-00 | 4916 [ 330 |o-2
57 1208 [768 |6-38| >-> |-78) | 2-00 |95 |37T-0 |08
922 |21-9 | 776 [(-88]5-0 |-38L| 000 | yd.iL |46 |0.3

INSTRUCTIONS AND COMMENTS . N [ ~ 1[_ -
Purging/Sampling Remarks _[VA? §“*’{: & 52 lof} S, D-o- A A et cale beat< KXVW l: w .
['b,fx b A eall o e )

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 completet
and an estimate of the total valume of water removed. Water measurements should be recorded at each well casing volume. In the observations field, not which reading
applies to the values recorded at sampling




&(9?\0(/‘ :vav\—\.

MONITOR WELL NO: MW - L

Monitor Well Sampling Data

1420

WATER ELEVATION DATA

Sampling Time:

Method of Measurement: Depth Sounder 9 N
Other:

1) Well Casing Elevation (WCE)
{from casing top as marked)
2) Depth to Water Surface (DTW
{from casing top as marked)
3) Well Depth (WD)

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

5.8
8>

2T)

WELL PURGE AND SAMPLING DAT

Single Casing Volume of Water in Well (VW) 90 < é) gals
(CV xH=VW)

Project:

Location No: M\}U’ = Job No: /%ﬁﬁﬁ‘{’f o710 ZD
Sample No(s): -gé 000 £ YI D g(.‘, Sampler(s): M IZ‘V\ _

Sampling Date: __ [ * 19-0 ‘{ Reviewer(s): Date:
Sampling Method: Weather:

Ambient Temp. (F):

=

Product Obs: Y
Depth to Product:
Method of Measurement:
Other:

(0]

interface Probe Y N

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

2 0.163
ﬂ 0.652
[ 1.468
D CV = (23.49) x [(D/24)}

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

Purge Method: ’7/“ & WJ»'@S {U\ﬂ‘/‘w{(}(‘p
Purge Date: _~/.* {4-0 "f’

Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y (9
Total Volume of Waterde PurgqiTV) 2 7 L ~gale. Fe® (mg/L): A(\ﬂ{ "\O‘f 0‘41’7"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.

| 218 | Begon |Roverc

133— |atoer|7-60 |65 130 |-98 |38 [so-85| 4o | t-o

1237 |23 |76 [6-8C 3o |-77 |i1ad [5e-8Y g.0 (.2

T4 |22 ST T1-6S |6-8% (121 |-91 |15 [50-8F | (Y-o [-6

BYE (1210765 1691 | B |-95 | 1-5% |so.94 | (-6 -6

35t |20 99|76 |691 |36 |—[00|1-§6 |Go.8t | 14-0 | (-6

\357 (2253 | 7-58 lgar| it3 |—1oM | (63 |s0-84| 29-6 | (D

Yol |22.95 | 1.5° [4-91| 148 [~lo7 | i-t3 |Se.84 | 3.0 (-6

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks F‘”‘"f ;4' <’ ég ) bﬂ?

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 recorded at each well casing volume. In the observations field, not which r

applies to the values recorded at sampling

Page _‘ of _L
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MONITOR WELL No: MW— &

Monitor Well Sampling Data
project: _ (Doper Dvrvine

T

Location No: MU\/" g Job No: I@(, 006 "‘{’7“ 070 (%

Sample No(s): 265d3_ / y { D(/\ Sampler(s): /MA’ PM

Sampling Date: 7-21- o4 Reviewer(s): Date:

Sampling Method: Weather: S U\‘W\-(1 4 WAV

Sampling Time: g L{o Ambient Temp. (F): ___ 20"

WATER ELEVATION DATA Product Obs: Y o

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

Other: Method ot Measurement: Interface Probe Y N
Other:

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

2) Depth to Water Surface (DTW zé '30 Well Diameter (in) Casing Volume (CVVfi (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD) 75 - ao 0.652
(from casing top as marked) ? 7 6 1.468
4) Height of Water Column (H) 8. D CV = (23.49) x {(D/24)°}
{from casing top as marked) CV = 3.14 [(D/2)/12 in.ftf’h (7.48 galfcu. F1.)
WELL PURGE AND SAMPLING DAT Purge Method: 2 * &fw}é ¢ g‘/‘?‘/‘%(}f‘f‘g (<
Single Casing Volume of Water in Well (VW) 91; ‘ i (3 gals Purge Date: 7—2’ ) \'I
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water [gxPurgeﬂTV) 27 l/ ~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.
73{  |Ergin Fpvat
174 4 N P
737 |y6.s |90 (6481183 |52 14-87 |37-2% | 2-0 )-0
7¢a |91 oAl |6-90 [4eS |17 497 |ST-4> | §.0 é-F
Tu7 (217 241 b6 738 & |udL|37-29] %0 |p-¢
72 |av% (241 [7.¢%]557 |- |37 [37-27|lo-0 o-H
767 |22-1 | 2.91 |7-05|435-2- -9 35T | 3120 15-¢ o
B0 |59.2 | 2.9/ (107|360 |-1Z |92e [37-21 | 14-0 o

505 loo.d | 29> 161|353 |=tb |3-01 | 3721 16.0
308 |22.2 |29 |702)32.1 |-18 29% |37-21 | |¢-0
il loo.o | 297 [7.08|%3-3 |-20 | X2l 37.21 | po-0
gi o2 |92 |707]3%5- -2 270 |137-21 | 320
g7 |22.3 |2.92 [109| 33 |-23 | 248 |37-21 | 20

N

=<

NI RSN
RSEQES LS

3

!

INSTRUCTIONS AND COMMENTS . .
Purging/Sampling Remarks Pi/[;/\/\() )’-/(X e LS 5?5 .

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 completec
and an estimate of the fotal valume of water removed. Water measurements should be recorded at each well casing volume. In the observations field, not which reading

applies to the values recorded at sampling
Page } of _ l




Lot ol

MONITOH WELL NUL Aty

Monitor Well Sampling Data

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

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

3) Well Depth (WD)
(from casing top as marked)
4) Height of Water Column (H)
(from casing top as marked)

-1
¢
8.8

WELL PURGE AND SAMPLING DAT

Project: Ceoppen  Drovaa

Location No: /V‘W"D/O Job No: | 8 ¢ 660 "f 1- o 70 ?0

Sample No(s): 26 0o ‘{: Y( .D(/‘g Sampler(s): MA’ ]\2/\’\

Sampling Date: 7-20-2 { Reviewer(s): Date:

Sampling Method: Weather: Surn, ot

Sampling Time: o Ambient Temp. (F): r %o — 55

WATER ELEVATION DATA Product Obs: Y @

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

Other: Method of Measurement: Interface Probe Y N

Other:

Casing Volume (CVY/t (gals)
0.163
0.652
1.468
CV = (23.49) x [(D/24)]

Well Diageter (in}

é
6
D

CV = 3.14 [(D/2)/12 infifh (7.48 galicu. FL)

Purge Method: 2" AVUMJQS gu‘/(;lWQ(\b(‘e

Single Casing Volume of Water in Well (VW) [8‘7é gals Purge Date: -6~
(CV xH = VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume ofWater—’&PurgeAcTV) l{ﬁ L gais— 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.
219 | §egin | Pove<
23[ |00.2 |5-1Y |7-10]iz-6 [-u8 |24 |4849h | 25 | 1.0
8736 |>3.v |5.27 705 -10-0 |-80 |[-91 |42-9b| 71-¢ J-o
SH (235 [52% [109|-98 |94 | (66 |¥BAT] (05 | (o
gL | 234 |5-2® |70 | 4-9 [T | [-Sé (4241 | |7-© [-D
951 237 |S-29 7oy ]15-8 |-l6 | 1:52|48.96 | 22-5 b6
gc [23-8 | 529 [705(263 |-121 | 1-So |uBq0 | 25-§ |0
8c7 1939 |5.28 oS |323 |-125 | |-49 | 48-91|98-¢ [-
qoo |33-9 |5-3% |qo5|pt-4 |-157T | [ | 48717 | 31-§ S
703 |23.9 |S-31 [7°5 367 |-132| |48 | 48971 |34-§ | [-o
qob | 239 |5-3% 705 |4ty |35 | 117 [¥8-97|37-S | o

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks ,

va\,g\ 5-_‘_7(—@ LG 0 bjj,' f’uwa/k‘xﬁf f/‘cosl,;\/‘j a(,wovv-pml(n_l

A L)/f\ UV\\‘[‘-

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 recorded at each well casing volume. In the observations field, not which reading

applies to the values recorded at sampling




monrrorweLL no: MW =21

Monitor Well Sampling Data
Project: C019 P ‘D‘f‘/VV‘

Location No: WLW’} { Job No: l Q’é fod \{ 7" 07 e 5o

Sample No(s): '3 é 009! y] DC\'] Sampler(s): MA— @’/V\

Sampling Date: 7-21-04 Reviewer(s): Date:

Sampling Method: Weather: S Uiy W~

Sampling Time: 1 3% Ambient Temp. (F): 19 — s

WATER ELEVATION DATA Product Obs: Y @

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

Other: Method of Measurement: Interface Probe Y N
Other:

1) Well Casing Elevation (WCE)

{from casing top as marked) Lf q 5 g
2) Depth to Water Surface (DTW

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

(from casing top as marked) 2 0.163
3) Well Depth (WD) 75 @ 0.652
{from casing top as marked) S. 6 1.468
4) Height of Water Column (H) ;g q 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.)
t
WELL PURGE AND SAMPLING DAT Purge Method: > éww#oi s vbhinas ‘{7 ( <
Single Casing Volume of Water in Well (VW) I L ¢ ; \{ gals Purge Date: 1> (-2 L‘{
(CV xH=VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water vaurge&TV) Jo L geis- Fe? (mg/L): |1
(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.

g4b | Begin| poye
M7 | 917 | 8o (16137 =35 |Y-2L | Yq4F [.0
352 1323 1858|6036 |-48 |2-1 |Y4-63 | 3.0
9c7 |92-4 |8-68 |¢-65|-1000 |-ST | {73 |49¢{ | S-°2
Qo6 123-3 [2.65 l44G |-o-0 |56 | 1S |H9.6%5 | 10
403 (237 |8.¢0 |45 |-53 [-to | 1-47 [49é63| -2
do¢ |23 [e.c0 |p 66| T3 |-66 | I-35 1496 | -0
909 |39 | %8-S50 [e6b | 14-S |-67 [ I-35 | 44.43 | I3-2
1) [>40 | 84466 | T2 |70 | 17 |4445 | I5-2
915 |ov-0 | 8-Ho |6-6&] 1-9 T4 | [-26 | 4G-¢3 | 17-0

<

>
<L

SR

1

'

)

1

OIOISIOS
| LL < |

INSTRUCTIONS AND COMMENTS

‘
Purging/Sampling Remarks PU""\/}” (’V( e és I?JS-

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 recorded at each well casing volume. In the observations field, not which reading
applies to the values recorded at sampling

Page [ of _’__




MONITOR WELL NO: _T-V”

Monitor Well Sampling Data
CosPos Drumn

Project:

v -
Location No: 6\/‘( - JobNo:__1 gLovo7- 07030
Sample No(s): 350 VD/ Y l ‘)CC? Sampler(s): /{/M./ 71
Sampling Date: _7-20-0 N Reviewer(s): Date:
Sampling Method: Weather: _S 2 Y het WL~
Sampling Time:__ 202 Ambient Temp. (F): AN
=
WATER ELEVATION DATA ) Product Obs: Y Qv
Method of Measurement: Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Other:

1) Well Casing Elevation (WCE)

(from casing top as marked) 2
2) Depth to Water Surface (DTW L"Jl . l p) Well Diameter (in) Casing Volume (CVY/ft (gals)

{from casing top as marked) . g- 2 . 0.163
3) Well Depth (WD) (10 - 4 ’ 0.652

(from casing top as marked) ( /77 @ 1.468
4) Height of Water Column (H) Lf -2 D CV = (23.49) x [(D/24)%]

{from casing top as marked) GV = 3.14 [(D/2)/12 in.ft)h (7.48 gal/cu. Ft.)
WELL PURGE AND SAMPLING DAT Purge Method: 2 é‘\rwj \QS sub vl b (e

.8
Single Casing Volume of Water in Well (VW) éé I gals Purge Date: 12120 ‘7[
{CV x H = VW)
Number of Casing Volumes to Purge (NC) _ gais Was Well Pumped Dry? Y @
Total Volume of Water & PurgeATv) Zg L gais™ Fe? (mg/L): ! (7
(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.
- .

710 Fea Hogl
1 | ots |2 le.bb 130 |63 1908 M2l [ 2.0 | (o
71b |01 |4-24 [6-88|-j000 |-78 | I-87 |49.2 | 7.2 (o
731 1>2-¢ |42y |£99|~10-0]|-86 | 1-859 |H49-21 | (r-0 )
736 102-9 |4t [7oZ|-1e-0 -9y |16 |49 | 17-6 l-0
91 192-9 |42 [7-05|-10-0 |-123 | [-4F |¥9.2) | 220 I o
46 |22.9 | yad [ro|qo-2 [-lio | 150 |y4-2 | 2T-0 .o
749 [02-9 [ 429 |66 |-to-D |- | LS| |92l | Fo-0 [0

INSTRUCTIONS AND COMMENTS . R . 5 ' ; N
Purging/Sampling Remarks ?UW‘P SJl' e ég b\? 5~ Tv ",1 | Al ""! "‘*“‘4(‘ ‘/\j 4% HD” 9’\ V‘D%

uwdn‘cvx I V’UJ) 'PVV {) 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 recorded at each well casing volume. In the observations field, not which reading
applies to the values recorded at sampling

Page { of _L‘




MONITORWELL NO: EW-1—
Monitor Well Sampling Data
Project: Cee [ D/U‘A"

Location No: E\}\I.—ﬁ_ Job No: ,,%D()D ‘{7 - O7D§ 0

Sample No(s): ?GD"L ! %" ‘3 y: \}il bbé ' v lDDI Sampler(s): A‘ﬁ' EM

Sampling Date: “1-> 2 ’Ql{ Reviewer(s): Date:

Sampling Method: Weather: 5"“""‘1 ) L»’f

Sampling Time: _[{ “9,. [12O Ambient Temp. (F): @5 —qv

WATER ELEVATION DATA Product Obs: Y ([:l}

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

Other: Method of Measurement: Interface Probe Y N
Other:

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

4845 — S

2) Depth to Water Surface (DTW L Well Diameter (i Casing Volume (CVY/ft {gals
(from casing top as marked) _7 2 0.163

3) Well Depth (WD) 8 0.652

(from casing top as marked) .
4y Height of Water Column (H) ___ 2 1- 27

4
& 1.468
D

CV = (23.49) x [(D/24))

(from casing top as marked}) CV = 3.14 [(D/2)112 in.itF’h (7.48 galicu. F1.)
X Y
YW A

WELL PURGE AND SAMPLING DAT Purge Method: 2 G wlé-‘( Svhuners b
Single Casing Volume of Water in Well (VW) ‘; 5' )0 gals Purge Date: _ ]~ 20 -8 ‘{

(CV xH=VW) .
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @

N P Y

Total Volume of Water 4§ PurgedTV) ) V’ L gale Fe? (mg/L): C.e

(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.
1005 | Beyin| puvgr
ool | 246 (.57 [T ]-re0 |-213 |41 |u5.SF | 1D
o\l |47 6L |71 |~w.0 -7 |3-93 |49.55 | &o%-5
wlb [21-8 1618 |71 [~r°-2]-221 | 3-S5 yq.s3| ¢-o
wy( |249 |6-76 -1y |-e-v |-0277]3-29 |453.53 | 8-S
026 (241 1678 | 714 | -10-0|-257 2-89 |49.63| n-o
w031 |2y-¥ [6-9F |14 ]|-10-0 |-23{ | D.90 |49-C3 | 13-S
1036 [24-5 [¢-95 |73 |-10-0|-247 [ 2-73 |49-6F | (6-0
il 243 [£-87 |713] o0 |-2G0| 209 |Y7-5F) i8S
od |24 [6-89 |[713-|-t0.D | -5 | 2-02- [4TS5F | 26-0
jodT |21 [£-92 [713 |-0-d |-2SY [-96 | 49-€3 | 21§
050|255 15 |=16-0 - fa 1204+

WV

0[%/"‘ S'?—\’b’“"! Oc.(

1

N VIR AV RUARCR R
| vy | YT

|

2 O
i\

INSTRUCTIONS AND COMMENTS

[ <o« < )
Purging/Se’\ﬁp!iri\F;emarkh Pumnp S“‘}Q £S !7§§~ TWLP‘OL‘{‘\; '/V‘A“"? o H"\“(’&

no ~()v'w‘v~% PVV{)W\/\.{,
7t !

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 recorded at each well casing volume. In the observations field, not which reading
applies to the values recorded at sampling




WELL PURGE AND SAMPLING DATA

MONITOR WELL NO: Mw-2
Monitor Well Sampling Data
Project: __Cooper Drum
L ocation No: Job No: 18600047.03020
Sample No(s): 36500lL Y ! ” d g Sampler(s): MA/RM/DG
Sampling Date: i / 7’!/ 0 \'f Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: [!l )D Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y (v
Method of Measurement.  Depth Sounder@ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 50-82 Other:
1) Well Casing Elevation (WCE) ft
{from casing top as marked)
2) Depth to Water Surface (DTW. ft Well Diameter (in) Casing Volume (CVY/ft (gals)
{from casing top as marked) 2 0.163
3) Well Depth (WD): 82 0.652
{from casing top as marked) 6 1.468
4) Height of Water Column (H) it D CV = (23.49) x [(D/24)%]
{from casing top as marked) 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: i i [ i o \f

(CV x H = VW) L
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 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.
B3Y | Beai]| puree o5 o7
834 120%b]| 11 [p-8L-1> |-318 [4-32 5 o7
8 2NS | -3 674 | -1 13200 5.9% c4 o7
b 122771 -3 |74 [-10 |-32Y] 2 b g.9 |o1
85 [29-9L] (1 loTM|-[D |-329 | -9l 2-4 |07
S8 |22-53| WY 16497]|-1p |-29B | 323 1S-0 | 0-7
q01 120-55| (L3 Je-2ll-1e [-3902 1532 u489 | t1-1 | 0.7
o4 19327 -3 |73 [xevo =329 1000 (U489 | (9.1 | 07
Q7 (2332 (3 -1 — 2|0 (4149|213 o7
o 92331 1L KT6 110 333 | 2-35 {4949 [23-M |e.7
DI |97.20] 11D [e76[-10 |-%3S |5.48 [44.69 [2S 1 [6-7

INSTRUCTIONS AND COMMENTS

p o~ ¢
Purging/Sampling Remarks F\)V’V{) 5&7{' @ é; l?f}} J.

Pvwny  hetifondfillyy sfpp=d @
5551; red VAL “Wvllb“"j' c 857 ' { =

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-5
Monitor Well Sampling Data

Project: ___Cooper Drum

Location No: Job No: 18600047.03020
Sample No(s): 36503 , Y | HEb Sampler(s): __ MA/RM/DG
Sampling Date: A / { / 4 L{' Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: ! [ Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y Cy
IMethod of Measurement.  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Intertace Probe Y N
Screened interval: 30-75 Other:
1) Well Casing Elevation (WCE) #
(from casing top as marked) . é
2) Depth to Water Surface (DTW 3 - \{ q it Well Diameter (in Casing Volume (CVY/it (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 75 € 0.652
(from casing top as marked) 8 g 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/2y/12 in.#tfh (7.48 galicu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) }g d O-S gals Purge Date: H/ i / oy
r T [4
{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): O -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.
Jj00 | Beatnn| puvint -5 [-0

o7 [20%5215-2% 1134|748 |-83 |S.M§ [3748 | 45 | t»
0 20321328 7271|289 |-yt [3.57 [371-9L| 95 |-o
s [267003.28  |gad (st -0 |30 |%8.23 | (¢S (-2
g 21770328 [1abo4 -1l {296 |98.25] 7.0 | 0-F
Ll D179 1348 [1260235 [-5 [9.89 [38-27| (8-S | 2-S
wd [o(9f 328 [72£]530 |- | 53|38.20| 500 | 6-S
W7 (o0 328 ad|o2v | 3 |2-8-]%8-%| 215 [0S
W30 000 328 [1b(218 | ¢ |>-60| 9833 | 23.0 | 2-§
173 Do 3-18 pabl2s | & |18 13835] 0y-6 [2-8

e

INSTRUCTIONS AND COMMENT

S ¢
Purging/Sampling Remarks jUVV*-‘ﬁ (‘*7% @ <é 5 bjj -

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

Page _Lof _J__




MONITOR WELL NO: MW-20
Monitor Well Sampling Data

Project: __ Cooper Drum

Location No: Job No: 18600047.03020
Sample No(s): __36502 £ YI H p( 7 Sampler(s): MA/RM/DG
Sampling Date: J(, t ! b \{ Reviewer(s): Date:
Sampling Method: Direct fr‘:m dedicated tubing Weather:
Sampling Time: g \'Ig Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y @
Method of Measurement:  Depth Sounder@ N Depth to Product:
Other: i fMethod of Measurement: Interface Probe Y N
Screened interval: 55 -70 Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) ; 1 é
2) Depth to Water Surface (DTW I - ft Well Diameter (in) Casing Volume (CV)/t (gals)
{from casing top as marked) ) 2 0.163
3) Well Depth (WD): 75 @ 0.652
(from casing top as marked) ;; % 6 1.468
4) Height of Water Column (H) 9 : ft D CV = (23.49) x [(D/24)]
(from casing top as marked) CV = 3.14 [(D/2)/12 in.#t’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} ”7 ‘77 gals Purge Date: "/ I( / ’3 “'
{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 :
(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.
¢ | ,Z&/'(L Puve 2.0 0.8
155 i é.0y |657118-8 |-24 |3-21 Y4761 5.1 | 0-8
oo |22 781L-08 le7q|I8-2 |13 |27 {4973 | 9.+ |0-2
80% 12273161 1686353 |13 219 |48.0 | 132 |0-8
o [0 616 le31]eys FBYE [2.03 [H180 1.2 | (-0
a3 229416 Joe3]80-9 [-13] [ 1-9 [y49-80 212 | )&
BlL [23.09[ 17 le-by|jo-k [-3] -1 |¥580|0{-2 | /-»
219 12%1>£8  [629]98S |-\ 1-37 [¥550 |27-2- | i-©
392 D31 418 |pgdluo-o -3 | [-85 | Y960 [30-2 | -0
325 2300 (19 1635|>2 |[-13¥] (.84 [49-80]33-> | (d
628 [23-17| €17 1e.85[13% L33 | 1.8 |4Fb603¢-> | o

INSTRUCTIONS AND COMMENTS .
Purging/Sampling Remarks PVM!" fd € ¢ g (7§( -

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 sampiing was completed
and an estimnate of the total valume of water removed. Water measurements should be re

Page { of _fl_




MONITOR WELL NO: MW-21
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.03020
Sample No(s): 36503 o \/ l H¢ 6 Sampler(s): MA/BM/DG
Sampling Date: i(/ il U \l Reviewer(s): Date:
Sampling Method: Dlrect from dedicated tubing Weather:
Sampling Time: I 0 Ll Y Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y (5)
Method of Measurement.  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-75 Other:
1) Well Casing Elevation (WCE) it

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

50-35 "

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

{from casing top as marked) 2 0.163
3) Well Depth (WD): 75 10 0.652
{from casing top as inarked) ; 6 1.468
4) Height of Water Column (H) ) “( b ; ft D CV = (23.49) x [(D/24)]
(from casing top as marked) CV = 3.14 [(D/2)112 in.#’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) l L” 0 } gals Purge Date: !‘ / ! / g \",
(CV xH=VW) 1
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe® (mg/L): (- e
{(VW x NC =TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp ({3) © (umhos) pH {(NTU) (mV) {mg/L) (ft. bgs) : {L) (L/min) Phys. App.
1065 (] puvg % 0-5
007 10153 2w .90 1[8l-0 |-117 [437 |se-Ml | 1.6 |05
oiL |20-76 | 321 J4-8|iT¢-0 |-1o0 |3-05 |sb.{s | 35 |0-5
017 |>o-%8| 9.8 |cgrisr-ol|-10d |2 |se.Hl | 40 |o-§
021 |22.87| 9ok logpp\vp (226|222 st | 25 (25
jox] |27-9] 8.99 L-87]1835 |-1>% 2-1l |So-ul (O |o-5
030 |B32o5|8.72 p-8311e7 -8 | 208|504l | 155 6.5
(633 123.011 897 [6-83[193 Fi29 |20 [So.Ho | 160 | 0.5

INSTRUCTIONS AND COMMENL

Purging/Sampling Remarks

Uw—ﬁ

f @ 65 155,

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

Page , of !




Screened interval:

1) Well Casing Elevation (WCE)

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

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

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

48.5 - 88.5
it
49.95 i
90.5
y2.5G "

(from casing top as marked)

MONITOR WELL NO: EW-1
Monitor Well Sampling Data
Project: __Cooper Drum
Location No: Job No: 18600047.03020
Sample No(s): ___36504 } Y H d? Sampler(s): MA/RM/DG
Sampling Date: _{ { / | 0 Reviewer(s): Date:
Sampling Method: Blrect from dedicated tubing Weather: '
Sampling Time: [ 20 () Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y ())
Method of Measurement.  Depth Sounder @ N {Depth to Product:
Other: Method of Measurement:. Interface Probe Y N

Other:

Well Biameter (in)

g

Casing Volume {CV)/it (gals)
0.163
0.652
1.468
CV = (23.49) x [(D/24)%]
CV = 3.14 [(D/2)/12 inftf’h (7.48 gal/cu. Ft.)

WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundios submersible pump
Single Casing Volume of Water in Well (VW) 5ﬁ’gl gals Purge Date: “/i‘/D\i
(CV xH = VW) rr
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) gals Fe? mgl):___2-0
(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.
25 E«eﬂ{w ALLS - 5.2
0 105 | 485 657|762 F170 309 [50-0%| 56 | o0-3
15 122-¢314-29 L9919 13 o v |cp.e1] 40 [6.8
920 122-89| +85  |o-13[349 [17H[017 [se 03] 130 [0-2
15 120551 4-85 1693 132-L |17 |20 |S6-0F| |70 |4.8
18 |83 4-3S 47315 75 [ 19¢ [60-0% | 94 [o-8
31 2272 N-85 [ (32T |-175 | [-86 [S0-02|2]-8 |©-3
93 hoas | Y-85 14991325 175 | 1-88 [s0.03|24-2 |0 -3

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks

fuap seh @ 4S Lss

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

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

Page l‘ of _L




(from casing top as marked)

WELL PURGE AND SAMPLING DATA

]

MONITOR WELL NO: EW-2
Monitor Well Sampling Data
Project: ___Cooper Drum
Location No: Job No: 18600047.03020
Sample No(s): __36505/36506 , \/”'” ¢/ V( H l ! Sampler(s): MA/RM/DG
Sampling Date: “ l/ ?// b i Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: 8 \0 8 10 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y @
Method of Measurement.  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 38.5-78.5 Other:
1) Well Casing Elevation (WCE) ft
{from casing top as marked) g 6.1 i
2) Depth to Water Surface (DTW ) = ft Well Diameter {in) Casing Volume (CVY/ft {qals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 87 1 0.652
(irom casing top as marked) . & @ 1.468
4) Height of Water Column (H) } 0-) c' ft 5] CV = (23.49) x [(D/24)]

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

Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) ‘H,‘;; gais Purge Date: li ’i 7/‘/:&‘{'
(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 (E)) (umhos) pH (NTU) {mV) (mg/.) (it. bgs) {L) {L/min) Phys. App.
7Y gvf/M pury -9 0.1 |shovy sdsv
11% oot 180 ol 259 ol |Godol 4L 1o-7
133 |D(.5>] 7-28 |(-49]-7-2 7991 |- ¢3 |50-52] 9- 0. 7
739 D19 |70 6o 398 | 1-40 [56.67(13-6 | 0-9
743 2.0 | TS |6t |10 4l [1.95 |50-58 181 | 9-1
748 oM 719 |pat|-lo_|-4o5 ]| 19 |50.69 |92-6 | 2-1
153 |24t | 719 pas |19 |-usi| l.og|50.§9 |27-1 | O-1
166 |o0.04| 7-21 |6775] 1> |-yo%| [-66|5p.59 |31-6 | 6-9 [

INSTRUCTIONS AND COMMEN]

Purging/Sampling Remarks

"vvw{) §'—v‘f 3 [;5{ bjg

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 ot water removed. Water measurements should be re

Page
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MONITOR WELL NO: MW-2
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: Job No: 18600047.07030
Sample No(s): __37000 (Y1X55) ) Sampler(s): __ MA/RM/DG
Sampling Date: Y—i ‘7 -85 Reviewer(s): _ Date:
Sampling Method: Direct from dedicated tubing Weather: <7UV“""1 ,, mar / 5(
Sampling Time: l t5@ Ambient Temp. (F): /70 -
WATER ELEVATION DATA Product Obs: Y &
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: "Intertace Probe Y N
Screened interval: 50-82 Other:
1) Well Casing Elevation (WCE} ft
(from casing top as marked) @ —gl
2) Depth to Water Surface (DTW hdi ft Well Diameter (in) Casing Volume (CVY/ft (gals)
"1 (from casing top as marked) _ 2 0.163
3) Well Depth (WD): 82 - @ 0.652
(from casing top as marked) { é ? 1.468
4) Height of Water Column (H} 7 N ft D CV = (23.49) x {{D/24)%}
{from casing top as marked) CV = 3.14 [(D/2)/12 in.#]h (7.48 gaVicu. FL)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) )’ 0 é 4 gals Purge Date: Lf "'(l’ - 05
(CV x H=VW) F
Number of Casing Volumes to Purge (NC) IE A~ [D W1 ?owgals Was Well Pumped Dry? Y @
Total Volume of Water to Purge {TV) 1&/4 - (ﬁ"" /OVU gals Fe? {mg/L): [ - g
(VW x NC = TC)
¢
C nv(; 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.
(252 |{chmnpfure @ VA
[N : " . . Py > 7
105Y |90.¢ VTt [7-1 |-jo-2 -0 [7. 21 [50-€0 | >.& | 6.¢
105G 20V B3t G [T j-10-2 P21 {677 [50-70 | 5-¢ | - €
(o DL | -l 7] |e-ol-DY |7-25 |50 | 8- | 8-t
yod 220 | U -t oo -id¥ (3-8 SO [il-0 | 0-€
iy oot | -0 7.0 pio-0 (36 [3-€1 |50 75 | jq-2 | o-¢
g |21 [ -1 71 Fie-o -3 366 <075 |70 |p. €
joy {201 U |71 [H80|-133 |34 [50-77 |po-0 | O-¢
g [>2-1 [-] .1 |-i0-6 FI3Y [O-5Y 5072 | 53.0 o6
(1394 P2 ot 71 bis-o Fi3é 034 501 h6.0 | D€
139 b i1 71 fFie-o i | 0.79 po-Tw 250 | 0-¢
T poa-2| 1 |71 oo Fiif 298 [se 13 [3o- ¢ |o.¢
145 P23 1 _[7-1 Hoo |-l [ 1:N7 [50-7% [32-7F | 0.4

INSTRUCTIONS AND COMM

Purging/Sampling Remarks b':jf’,l’ ,{—J/{lé) gs’ i [Ojf' ‘/UU“ "l[\(b‘/\} ‘P\A\@j;l-(‘/’gé,i""ﬂ‘?/“jﬁ ‘A'\‘vaoﬁj .

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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MONITOR WELL NO: MW-5
Monitor Well Sampling Data

Project: __Cooper Drum

Location No: : Job No: 18600047.07030

Sampie No(s): __37001 (Y1X56) Sampler(s): MA/RM/DG

Sampling Date: Y" 10~ 25 Reviewer(s): Date:

Sampling Method: Direct from dedicated tubing Weather: S U W"I s ( J

Sampling Time: ( (! 0 Ambient Temp. (F): ’_7&

WATER ELEVATION DATA Product Obs: Y Q\J/}

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

Other. Method of Measurement: Interface Probe Y N
Screened interval: 30-75 Other:

1) Well Casing Elevation (WCE) ft

(from casing top as marked) Z é ) 77/

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

3) Well Depth (WD): 75 é 0.652
{from casing top as marked) . 1.468

4) Height of Water Column (H) ; g 7 }? ft D CV = (23.49) x [(D/24)%}
(from casing top as marked) CV = 3.14 [(D/2)112 in.fi°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) 2 L{ i Q 9 gals Purge Date: L!’ )43 - )
(CV xH=VW) l ﬁ‘ t
Number of Casing Volumes to Purge (NC) oV’ 0 gals Was Well Pumped Dry? Y @

Total Volume of Water to Purge (TV) NA - [W‘} ]C 0W gals Fe? (mg/L): o
(VW x NC = TC) l

™
ond 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.
(219 |B#i jpuvqc D7

103> 1201 637 zol-ie-o| 30 {4185 13799 | £.0
(207 |0.> | 223 |75 e-e |47 |17 [0l | 9.5
i3 |ya2 | p.33 1725 |mwo |55 |56 3225|130
jo31 D10 | p.F3 | PS5 HAD-¢ [E6 |07 | €T |- &
ed2Z (200 {033 175 -0 |73 [i-$7 12831 |56.0
75

~

[o4T 1216 | 0-7¢ (0.0 |77 |65 3¢ |03 5
1050 [2i-6 | 037 |7-5|-w-0]| %0 |>-07|3¢-31L|25-(

=
=
-
=
=
7
=

WQ‘QQQ OLQ’

INSTRUCTIONS AND COMM _NTS
Purging/$ampling Remarks V‘A’V {‘/f g éo bS/ H’D‘/‘ l’l\ VU"*/ Cién [ LV\?\JL‘LI 7 O P‘i‘/ [’7 —
s \ng eviehe . Lew Flow (ﬁM? [Puq& o} hed -

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: Job No: 18600047.07030
Sample No(s): __37002 (Y1X57) Sampler(s): __ MA/RM/DG
Sampling Date: (l -1 [i —9 ’—T Reviewer(s): ] Date:
Sampling Method: Direct from dedicated tubing Weather: Lhny |, a [ A
; jol 0 ; Vigp -
Sampling Time: ’ Ambient Temp. (F): -7
Pacy
WATER ELEVATION DATA Product Obs: Y (WY
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) Lf g /I f
2) Depth to Water Surface (DTW ft Well Diameter (in) Casing Volume (CV)/it (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): 75 ) 0.652
(from casing top as marked) , 6 1.468
4) Height of Water Column (H) 1L 17 #t 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) | 7 R4 J/ gals Purge Date: "f —~f i -0y
(CVxH=VW) _ ‘P(
Number of Casing Volumes to Purge (NC)A/‘A (0 w ewgals Was Well Pumped Dry? Y @
y
Total Volume of Water to Purge (TV) NA‘ (Vw ‘P(O\M gals Fe? (mg/L): l -0
(VW xNC =TC)
g ’
nd 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.

1 F4i purge
2l -t 186> 71 137 -6 lo-%l |46.63 | 7.0 X

136 o |p(3 [7-1 35 -4 o490 (486> |10 | [0 |clwnn
Wl oY D47 [7-1 Fo oYy |6-38 |ge-9L| F-0| (.0 | fiesr—
adl, D24 10-475 [7-] |-1e-0|~-Y, | ©2-5> “{8’35- 220 o | eleer
1571 |1>».5 |0-¢ 7-t Ho-6 |-4Y | O-Z0|4$-95 | >7-0 | [-0 |cles—
956 [22-9 {044 7.1 F1o-0L49 [ 029 [4§-95132-2 | (.o | <o

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks r\)d"\{? C(‘lv (‘D {\5"7\?] ° (/DUJ ‘F(UVJ f‘flrj i(/-j""’\"‘ﬂ /17 MWM -

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 M-

Project: __Cooper Drum
Location No: -; ¢ Job No: 18600047.07030
Sample Nofs): __37004 (Y1X5%) Sampler(s): __ MA/BM/DG

Sampling Date: i‘{'w" 4 ?

Reviewer(s): 5 - Date:
Sampling Method: Direct from dedicated tubing Weather: S uw ""‘1, " WAg ( A
Sampling Time: ‘?‘fS/ Ambient Temp. (F): 10"
WATER ELEVATION DATA Product Obs: Y @
Method of Measurement.  Depth Sounder @ N DPepth to Product. .
Other: gi;’ ,*’Ir 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 Y967 ft Well Diameter (in) Casing Volume (CV)/t (gals}
(from casing top as marked) . 2 0.163
3) Well Depth (WD) w5 7 0.652
(from casing top as marked) . ,; 6 1.468
4) Height of Water Column (H) 9 i; . 7 it D CV = (23.49) x [(D/24)]]
{from casing top as marked) CV = 3.14 [(D/2)/12 in #f’h (7.48 gal/cu. FL)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) l é' q L gals

{CV xH=VW) A { W
Number of Casing Volumes to Purge (NC)N o 110 gals

Purge Date: i‘f o R 5\

Was Well Pumped Dry? Y 6\
Total Volume of Water to Purge (TV) NA - lv‘v’ 1{) (DW gals Fe? (malL): i“")/
(VW xNC=TC)
é nvg\ Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp(C) _ (umhos) pH ___ (NTY) _ (mV) (mglL) (ft. bgs) ) (Umin) Phys. App.
555 |Hegln |y e i-¢ (.0
¢ (T 890 [7-0 oo 17 [65) 1.1l 20 | i-2
o] 1> | 041 |70 |55 F9¢ [tos 977 [ 7-0 -0
706 {)i7 {2-81 |72 |6-% |IC1 |{ %) 49 7% | p-o j-o
10 _[oL% 0-%¢ 7.0 )5-1 HU? 1538 |lung17| 176 [Co
€ |21 [2-€F {71 14y -8 [5-98 |4477 |20 | -0
20 D> [ o0-%1 70 D7 FOY 13 |¥7T | >T-2 (-0
494 o> | 0.99 [7-1 |ie7 130 |o-1-|4977|3>-0 | j-©
30 (20 [ 679 |71 {145 32 |2-04 (4511|370 | i-0
274 |22 | 0% |7:1 |24-5 133 |0-08 (N7 {¢t-O {-o

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks rV ""\’:{

f/t/‘[“é LE,"L)@[ Lov/ 'P{éw‘ ?wje/g;wl’;k/} LMv/IL[u“z"

Note: A comptete 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




1) Well Casing Elevation (WCE) ft

MONITOR WELL NO: __ MW=21"
e i
Monitor Well Sampling Data ew-|
Project: __Cooper Drum
Location No: if G Job No: __ 18600047.07030
Sample No(s): 3700; (Y1X§ﬂ‘ . Sampler(s): MA/RM/DG
Sampling Date: ’"f"' ro—-o8 Reviewer(s): _ Date:
Sampling Method: Direct from dedicated tubing Weather: §v Why , wuat l
Sampling Time: ! 2 \{O Ambient Temp. (F): i _l7 o i
WATER ELEVATION DATA Product Obs: Y (N)
Method of Measurement:  Depth Sounder @ N - Depth to Product:
Other: \.l ?, '5'/‘ S/ 3/ . ZA/ Method of Measurement: Interface Probe Y N
Screened interval: -56-—7F5— Other:

{from casing top as marked)

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

3) Well Depth (WD):
{from casing top as marked)
4) Height of Water Column (H)
{from casing top as marked)

443t .

~15" 70i7/

g1

ft

Well Diameter {in} Casing Volume (CVY/i (gals)

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

CV = 3.14 [(D/2)/12 in.fh (7.48 galicu. Ft.)

WELL PURGE AND SAMPLING DATA

217

Single Casing Volume of Water in Well (VW)
(CV xH = VW)

gals

Purge Method: 2" Grundfos submersible pump

Purge Date: _1— 26~E5

Number of Casing Volumes to Purge (NC) NA - “W ‘H{N’ gals Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV)Nk - (DW 'H(}W gals Fe? {mg/L): a' 3*
(VWXNC:TC)’
%Vr:j Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) _{wnhoe) pH {NTU) {mV) {mg/L) (ft. bgs) (L) (L/min) Phys. App.
(YL |B0n |purge [0 |95
g5 (320049 [z lw L7 |14l 4439 o5 | &S
(150 |22.0 |09 |72 |- |10t o7 (4932 50 | &7
(55 |- 6-49 |72 ]|—i° |-99 |o-qr |42 |75 | 2-%
oo |32-7|048 72—t oo o34914331 | jo.0 | P-5
205 | 23-( | 0-49 |[7-2 |~ _|-121 | 0-27|¥9 3L | 2-C |O-§
1200 132|948 [7>|-10 |joojo-2 |44-72 ] 15.0 | ©-5~
S T 048|720 |-t o2l [#§5% | 2057 | 1.5
220 [2[E | D-4< [7.1|-(0 [-DY|o-07 4457 |f0.0 | (-5
D20 [t [ o-43 72]-10 |38 |0-20 [y457 | 371-5 | I-5
INSTRUCTIONS AND COMMENTS ( . : PV v
Purging/Sampling Remarks ')\”V"‘() Sﬂ“']('@ é§ ]75(‘ ‘/OW ]ﬂti)\ﬂ '(,\VT‘?,“"Z/ W‘/{LD”"

Note: A complete list of containers and analyses used can be found in the associated sample Jog. 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: Job No: 18600047.07030
Sample No(s): __37005/37006 (Y1X60/Y1X61) Sampler(s): MA/RM/DG
Sampling Date: i’f -1a-25" Reviewer(s): . Date:
Sampling Method: Direct from dedicated tubing Weather: UV“M? A [ J{
Sampling Time: l ? e i %30 Ambient Temp. (F): 7/) '
' 2

WATER ELEVATION DATA : Product Obs: Y (ry
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 38.5-78.5 Other:
1) Well Casing Elevation (WCE) ft

{from casing top as marked) Ny l—-—'
2) Depth to Water Surface (DTW. L(/‘Z - it Well Diameter (in) Casing Volume (CVY/t (gals

(from casing top as marked) 2 0.163
3) Well Depth (WD): 87 4 0.652

{from casing top as marked) _ @ 1.468
4) Height of Water Column (H) %173 ft CV = (23.49) x [(D/24)?]

(from casing top as marked) ) CV = 3.14 [(D/2)/12 in. #tfh (7.48 gal/cu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) K-é - é 4 gals Purge Date: "‘f - ﬁ —o5

{CV xH=VW) ) H . v
Number of Casing Volumes to Purge (NC) VA oW ou‘)galls Was Well Pumped Dry? Y @
Total Volume of Water to Purge (TV) IJA' - (DW FI bW gals Fe? (mg/L): 0 .0
(VW x NC = TC)
Sl
sond 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.
& ” A
123 g—c;z,m puv g H-€
> - - e B ~y L3 ¥ 2 2

it Py |057 [7-1 Fivo [930 [(76 H9.5% | (-2 | 0.

0.0 |-257|5-63 |§5-64 | 5.0
0.0 295 15-67 457 | 90
L\e-0 |-702-|2-90 [H4.55 | (3-0
=00 |31 |2-4 |H4-55 | (T-2
—p-0 |-317 323 |Y4-5¢6 |21-2
0.0 P32 1319 |[44-55 | 250
Hjo-0 7325 0 €5 |49.55 | 29.9
[o-0 |24 | 065 |49 5% |3
0-0 |-32¢ 037 |49-05|33-%

Ny~

p2j (-7 | 070
122¢ |22 [ 070
(2359 o o1l
44 224 | &1
(244 |22-5 | o-
nod 1>2-5 | o1
1259 o< | o
(30 |05 | 671
(305 |22t | ©-(

N

~
D
NN Y A = O QY o] Q| o

\

!

~N N
e, [T

SR

»

S

INSTRUCTIONS AND COMMENTS

ot _ . i
Purging/Sampling Remarks VHVV"I’ (v e &5 Lﬂj) - LC’W ‘F[OQN i?“‘;l) ‘C/‘SW‘{ l( \/7 Vv\“(/ﬂl\od—

Note: A complete list of containers and analyses used can be found in the associated sample log. The final row of readings should kst 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-2_
Monitor Well Sampling Data
Project: ___Cooper Drum
Location No: MW-2 Job No: 18500147.07030
Sample No(s): 37566 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: 50-82 ft Other:
1) Well Casing Elevation (WCE) ft
{from casing lop as marked) .
2) Depth to Water Surface (DTW 44.3 f Well Digmieter (i)~ ~ Casing Volume (CV Vit (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD}: 4 0.652
(from casing top 35 marked) 6 1.468
4) Height of Water Column (H) ft D CV = (23.49) x [(D24)°]
(from casing top as marked) CV = 3.14 [(Dr2y12 inffh (7.48 gaVou. FL)
WELL PURGE AND SAMPLING DATA ' Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(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? {mgiL): L. L/’
(VW x NC = TC)
N Cond U\S/f* Turbidity ORP D.O. Water Level Removed  Flow Rate Observalions“
Time Temp (C) {umhos) : pH {NTU) {(mV) {mg/L) (ft. bgs) L) {Umin) Phys. App.
iz4o yprd P ¥
T N
4z | Zosz| temsx |132] R [TARZ] 0% 5o.01 | 24 3
e lztio | iz 1331 5§ |-%05]0.5% A A4 4.g ‘¥
1249 ] oo [F2e| 5 [-5254) ot .95 1.2 .
izsz | 2i3g | zg |t-3o) & 3] 03] {4345 9, 1
oo |ziao | WA [Hto| 5 | 2532l ol | 4445 | 1o | %
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 65 ft

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




MONITOR WELL NO: Mw-5
Monitor Well Sampling Data

Project: ___Cooper Drum

' ocation No: MW-5 Job No: _—_—18500547,07030
ample No(s): 3756; 7 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 PMethod of Measurement: Interface Probe Y N
Screened interval: 30-751t Other.
1} Well Casing Elevation (WCE) ft
{from casing top as marked) .
2) Depth to Water Surface (DTW 35 f&d ft _ Well Diameter (in) Casing Volume (CVYit {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 #ifh (7.48 galicu. Ft.)
WELL PURGE AND SAMPLING DATA Purge Method: 2” Grundios submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(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/t): O‘ 0.
(VW x NC = TC)
Cond ,‘,S /‘_- AN - Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Fime Temp (C) (umhos) ~ pH {NTU) {mV) {mg/L) (fi. bgs) {L) (L/min) Phys. App.
1457 | Sl Pl 24
o7 | 2036 2z |36} Vo -3y | 0S| LA z4 N4
1505 283 | 23355 |RST | Fo |-3&i|lz (2655 | 48 g
o |1039 | 336k [Foo| 29 3% F| 098 [T | 3.2 £
B 2093 3%3  |3-b| 20 |-%31.0{ 0-92 |336 | 9.6 .3

ey jzitz | 3389 |F.bo| Y& [-3337]y.00 |35 | iz-o ' P

INSTRUCTIONS AND COMMENTS

Purging/Sampling Remarks Pump @ 60 it

ote: A complete list of containers and analyses used can be found in the associated sample log Fhe final row ot readings should hist the time sampling was completed
angd 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: 18500147.07030
Sample No(s). __ 37556 Sampler(s). ___ SL/BG
Sampling Date: __11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather:
Sampling Time: V ) Ambient Temp. (F):
WATER ELEVATION DATA {Product Obs: Y N
Method of Measurement  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interiace 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 ¥.01 ft Well Diamete (in) Casing Volume (CV)t (gals)
({from casing lop as marked) 2 ’ 0.163
3) Well Bepth (WD): 70 4 0.652
{from casing top as marked) 6 1.468
4) Height of Water Column (H) it D CV = (23.49) x |(D/24¥}
{from casing top as marked) CV = 3.14 [(D/2)/12 in fi’h (7.48 galcu. FL)
WELL PURGE AND SAMPLING DATA Purge Method: 2” Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(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 Fefmglly .0

(VW x NC = TC)

Cond _US/{;M 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.
o3y Stort ¢ SIEA | r.g
0323 | 2052 | Suis 33| 2de [ VIS] | 2.03 | dges | w2 .3
o¥?o | 2149 533 (33| 210, 1583 | LRZ | 43,05 | wui .2
o1y, | Z\.34 Slos T 33 V202 | V.32 U3 06 2 ¥
oY% (71w SH5Z [FHO WS oo | 13D 43.0b N2 g
ot 12723 | sdhe 34y | WS (2 (1472 43.% | I&>s -2
oML 1135 | SAS [T ML i (433 | 130 | kxou | [l R

oS |23 | Sy war] W [z [V | 4gei | e

-3
OB ezl | e 3 Mri O WF hwa | et 43,34 Ay Rt
0151 |l g | cooo 139v ) 53 | iwd | 1o Yol | 3di 3

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 #t.

Note: A complete lfist of coniziners and analyses used can be found in the associated sample log  The final row of readings should list the time sampling was complt;\-
and gn 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

Loeation No: MW-21 Job No: 18500147.07030

Sample No(s): 37568 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: 55-75# Other:

1) Welt Casing Elevation (WCE) ft

{from casing top as marked)

2) Depth to Water Surface (DTW RZ ;:" 9 ft Well Diameter (in) Casing Volume {CVY/it {gals)
(Irom 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) f D CV = (23.49) x [(D/24Y}
(from casing top as marked) CV = 3.14 [(D2)/12 in.APh (7.48 gal/cu. FL)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
(CV x H=VW)
Number of Casing Volumes o Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? {mg/L): 2 Ny
(VW x NC = TC)
ConleS/(m Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH {NTU) {mV) {mg/L) (ft. bgs} {L) (LAmin) Phys. App.

I4iF | Shet pune -g
Pzo |705%| £33 [345] 39 -7 ] oAl 4¥.% | 2.4 £
7z |Zoas | 5513 [F4d | 3o |330d| 080 | 4§80 | 4.9 £
Mz |203s| s5ds | F94| Z3 | 8| 0,05 | HESO | T2 .9

'

Weg 12039 | 5520 |F44) 26 |-3599] 058 | k¥ | 96 ;

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 65 ft

Note: A complete list ot containers and analyses used can be found in the associated sample log. The final row of readings should fist the time sampling was com
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
t ocation No: Job No: 1850014707030
Sample No{s): __ 37560 Sampler{s): __ SL/DG
Sampling Date: ___ 11/29/05 Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Wesather:
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 x5 ft Well Diameter (in) Casing Volume (CVY/Hi taals)
(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.fif°h (7.48 galicu. FL.}
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Dale:
(CV x H = VW)
Number of Casing Volumes to Purge (NC) gals Was Welt Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? (mg/L): 6 L O
(VW x NC = TC)
Cond [4§/€M Turbidity ORP D.O. Woater Level Removed Fiow Rate Observations’
“Time Temp (C) {umhos) pH (NTU) {mVv) {mg/L) {fi. bgs) {L) {LUmin) Phys. App-
HSE | Sttt PucoR -8
M52 | 2126 | i |34z ] 15 |-ztdq) oAC | 4853 | 24 £
2oy |zA8) | S0 |Fa&| W |70l o.6 | 4858 | 43 .8
zot lzz.op | Wl |3de| 13 |-z 1] et | 4kS8] -7 .8
ot |zt | bde (T | 35 -1 o L] B | 16 -

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 1t

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 tme sampling was com
and an estimate of the lotal valume of water removed. Water measurements should be re
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MONITOR WELL NO: EwW-2 ¥

Monitor Well Sampling Data

Project: __ Cooper Brum

~ation No: EW-2 Job No: 18500147.07030
nple No{s): 37569 Sampler{s): ___SL/BG
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: © fMethod of Measurement: interface Probe Y N
Screened interval: 38.5-78.5 1t Other:
1) Well Casing Elevation (WCE) ft
(from casing lop as marked)
2) Depth to Water Surface (DTW '-E'X 55 ft Well Diameter (in) "Casing Volume (CVYt (gals)
tfrom 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 {Dr24Y}
(from casing top as marked) CV = 3.14 [(D/2)/12 in.ftfh {7.48 galicu. FL)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundios submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date:
{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): Os D
(VW x NC = TC)
Cond u\y{#\ Turbidity ORP D.O.. - Waler Level Removed  Flow Rate Observations
Tife Temp (C) (umhos) pH (NTU) (mV) {mg/L) (. bgs) (L) (L/min) Phys. App.
. [l
Tz M:@Q& -9
2% | Zodz | Lzre (343 5 [-3Li] oM 4894 | Z.4 R Yar
e 120099 | (za0 (3431 5 134079 | 429G | 42 T4
1233 | 2332 ¢33z | F4P 4 943|023 489, | #-2 Y
i3 7060 | it (343 4 |dedlloze | I | 9L £
INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 65 1t

te- A complete fist of containers and analyses used can be tound 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 temoved. 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) #

(from casing top as marked) »
2) Depth to Water Surface (DTW ka.zs ft Welt Diameter (in} Casing Yolume (CVY/H (gals)

(from casing lop 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 {{Dr24)°)

{from casing top as marked) CV = 3.14 [(D2)/12 in.ifh (7.48 galicu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: B GrondfoTTobmersiblepump

'v ﬁ’m‘l{ Ty 3
Single Casing Volume ot Water in Well (VW) gals Purge Date:
{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): 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) (3. bgs) {L) {L/min) Phys. App.
0750 1 14,56 | [p223 |=2nl 30 |-lpn.0}2.67 |44.57 = i
017531 14.63| jpzd92 {720 | 22 N34 | 264 | das7| & J
0756 | iq4.70] 0273 | 20|33 |-H1.9|2-G6 | «49.57 | a '

.- g 2 4 P

0754 | 19.76 | jooqt | 7.0 |31 |63 | Hoa | Hg. 57| 12 /
0%02.114.91 | Ioodg |70 135 |"Rp 4.2 | Hes7 | is /

O205 | 1930 | o6 |70 | 32 |H20.0|3.44 | «457 | 1Y t

INSTRUCTIONS AND COMMENTS

Purging/Samptling Remarks Pump at 65 f1

Note: A complete list of containers and analyses used €an be found in the associated sample log. The final row of readings should list the time sampling was comg
and an estimate of the 1otal valume of water removed. Water measutements 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: 75 Ambient Temp. (F):
WATER ELEVATION DATA Product Obs: Y N
Method of Measurement:  Depih Sounder G N Depth to Product:
Other: Method of Measurement: Intertace Probe Y N
Screened interval: 55-70 Other:
1) Well Casing Elevation (WCE} o
(from (iasing top as marked) )
2) Depth to Water Surface (DTW H6.93 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) it R D CV = (23.49) x {{D/24))
{from casing top as marked) CV = 3.14 |{D2)/12 in.1tFh {7.48 gaVcu. F1)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume ofWaterinWell(VW)___ gals Purge Date: R —i- o6
(CV x H = VW¥)
Number of Casing Volumes to Purge {NC) gals Was Well Pumped Dry? Y N
Totat Volume of Water to Purge (TV) gals Fe? (mg/L): 0« g
(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) (umhos) pH (NTY) (mV) (mg/L) {ft. bgs) (L) (L/min) Phys. App.
o153 | 20.51 Yy | 24gl 54 (224.2 | 702 | Y7.i0 3 i
o756 | 26361 476q | 749l 376 |208.5 | S-95 4711 G i
o759 | 21.78 | 4gog | 747 276 1193-{ | 44.56 | 4713 i {
OC80z | 21.%6 g2y | 2.40) 217 | 182.5| 4.20 VYA, 2 J
ogos | zi9a] gygro | 5] is7 V1746 3.96 \47.22 /s ,
©868 |22.04 Hgog | Zasl wq |i7o.8| #4.0f | 4725 /8 i
o8l] | zz.03| ugo7 |z«s| uz | leay| 3.83 {9228 | 2! ’
By | 22.05 802 | 20 1o li67.0) 3.66 | 4729 | 24 !
2
0828 12180 | 472 (|Zoslz2g PR 712144
o822 | 21q6| A 775 2147 %S | ja.13

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump @ 63 f1.

O} =3, 0 CO/:/V(A(J voC _fwo/-,a/{? hw .- @53’/

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




MONITOR WELL NO: MW-21
Monitor Well Sampling Data
Project: __ Cooper Drum
L ocation No: MW-21 Job No:
Sample No(s): 37593 Sampler(s): __SL/DG A
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
IMethod of Measurement:  Depth Sounder Y N Depth to Product:
Other: Method of Measurement: Interface Probe Y N
Screened interval: 55-75 1 Other:
1} Well Casing Elevation (WCE) #t
{from casing top as marked) .
2) Depth to Water Surface (DTW L/% H2- ft Weil Diameter (in) Casing Volume (CV)/it (gals)
" {trom casing top as marked)} 2 0.163
3) Well Depth (WD): 4 0.652
{irom casing top as marked) 6 1.468
4) Height of Water Column (H) # D CV = (23.49) x {{D/24)?)
{from casing top as marked} CV = 3.14 {D/2)/12 in.if'h (7.48 galicu. FL)
WELL PURGE AND SAMPLING DATA Purge Method: e—ermm ‘\hu(o A
VAR N
Single Casing Volume of Water in Well (VW) gals Purge Date:
{CV xH = VW)
Number ot Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
Total Volume of Water to Purge (TV) gals Fe? {mg/L): I M 8
(VW xNC = TC}
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH (NTU) (mV) {mgh) (ft. bgs) (L) {L/min) Phys. App.
lo4o| 20.23] 8H4e | 707] HO |-w0.8| o.58 |4B-U7 z )
lod2 | 20.35| @282 |2.05| g3 |-zl | %0 |48.496 | & /
WoH6| 2036 232 | 7.06] HO |63 o.51 | 494%.47 G ‘
loHA| 20-45| D329 | 7.06| 36 |03 | 02% | 4g4y | 1 !
05| 2055 | @ | 705 e |-irto] 029 ar| 5 )
foss [2oM8 | ¥79 | 7.05] 4o 036 4«7 13 ;

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks __Pumpatestt

Note: A complete list of containers and analyses used can be found in the associated sample log. The tinal row ol readmgs should list the time sampiing was co'npletb‘
and an estimate of the total valume of water removed. Water measusements should be re




Monitor Well Sampling Data

Project: __Cooper Drum

MONITOR WELL NO: EW-1

EW-1 Job No: 18500147.07630
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 * fProduct 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
{trom casing top as marked) B
2) Depth to Water Surface (DTW -{%,O ‘ ft Well Diameter (in) Casing Volume (CVY/ (gals)}
(from casing top as marked) 2 0.163
3) Well Depth (WD): 90.5 4 0.652
{from casing lop as marked) [ 1.468
4) Height of Water Cotumn (H) ft D GV = {23.49) x {D/28Y)
{from casing top as marked)} CV = 3.14 [{D/2)/12 in#Fh (7.48 galicu. F1.)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume ot Water in Well (VW) gais Purge Date:
{CV x H = VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N

7.0

Total Volume of Water 1o 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) (fi. bgs) (L) (L/min) Phys. App.
209l zres| guaz | 233 lo |98 | 5e7o0) qeiq | B i
psi {2123 HsoQ | Z.oo| 12— It | S-S50 | «s20] € \
2549 |22.0( | H509 | 7-24 I j6.6 | S-45 | H#0l G i
257 |22.44 | Hsiz |724) » | j9.4] 5-3%| “i410p | *
iwe (22.43% | 453 230} 1 19.9 | 5e29 | 48 29] 15 )
303 | 22.41 A5+ |, 24] 1 20.7T1 5.21 | #%.10 /2 (

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks ____Pump @ 63 ft__

Note: A complete list of containers and analyses used can be tound in the associated sample log. The tinal sow of readings should list the time sampling was comps
and an estimate of the iotal valume of wates removed. Water measurements should be re




MONITOR WELL NO: EW-2
Monitor Well Sampling Data .
Project: __Cooper Drum
" ocation No: EW-2 Job No:
ample 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 Depth to Product:
Other: Method of Measurement: intertace Probe Y N
Screened interval: 38.5-78.5 1t 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)/tt {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) it D CV = {23.49) x |(D/24)%}
(from casing top as marked) CV = 3.14 [(D/2)/12 in.#if’h (7.48 galicu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: —22-Grumdtossubmersible pump M{Cﬂq
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): é M D
(VW x NC = TC})
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations
Time Temp (C}) {umhos) pH {NTU) {mv) {mg/) {fl. bgs) (L) {L/min) Phys. App.
0403 | 202t |5gue 724 | Yy |-2w2 0.2 | si2.69] 2 3 |
0906 |20.31 |5852 | 7.24| g  |-252.2 (.83 |48 70 ¢ & i
O | 20.26 | 5842 .24 g3 <262t 055 14¢.70 q {
oaiz | 20,29 ag4¢ |74 | 4/ 22643 Coys | 44701 2z ;
—
04151 20,30 5842 | 724 zo =Y o5 | e 700 1s . )
oG | 20.35| S8y (| 723] 33 [2god |o-vo | 4g. 72| I3 {

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks Pump at 65 ft

iote: A complete hist 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 ol water removed. Water measurements should be re




Monitor Well Sampling Data

MONITOR WELL NO-MUA/~ 7

Project: ___Cooper Drum
Location No: M W - 7/ Job No:
Sample No(s): Sampier(s): ___ SL/DG
Sampling Date: B 28-0(0 Reviewer(s): Date:_ K -28-60
Sampling Method: Direct from dedicated tubing Weather: Sen w}
Sampling Time: (260 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: £ 1% "%Z, Other:
1) Well Casing Elevation (WCE) fi
(from casing top as marked) N
2) Depth to Water Surface (DTW___ "" & -7 8 fi Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): &1.74 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) 3 Z A G ft D CV = (23.49) x [(D/24)])
(from casing top as marked) CV = 3.14 [(D/2)/12 in f’h (7.48 galfcu. Ft)
WELL PURGE AND SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: _ R-Z.8-C b
(CV x H =VW)
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y @/
Total Volume of Water to Purge (TV) gais Fe? (mg/L): .} b 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.
il |Sdmed Pw’ﬂc’_ e '
4 3.421 9649 7 o&r i1 |-gsloe.d7 |48.8R | O 5
T 22,84 Q3L 169 26 H¥Gle. 3> 48.88 | @& 0.6
1zo |z2.371 4108 [1. 16| z¢ 48 .8C.Y. |48.88 | &4
23 [z2.72) 9094 [1.i0] 2.t FpH8 4O-4 HB.88 |énl2
126 1229919094 700119 147.610.91 [18.38 | @ 1.5
129 [23.65| 9692 [7,i0| 18 {145.1|C. 42 4888 | w iR |

INSTRUCTIONS AND COMMENTS

63’

éﬁwmya t'((/ 17

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: MM/ — 4
Monitor Well Sampling Data

Project: ___Cooper Drum

Location No: NN — 5 Job No:
Sample No(s): . Sampler(s): __ SLIDG
Sampling Date: g / Zi[ [Zé Reviewer(s): Date: 8’2‘?" o Cv
Sampling Method: Direct from dedicated tubing Weather: H GZze Y
Sampling Time: i 0 ﬂ() Ambient Temp. (F): 86 e
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: 34 ~7} S Other:
1) Well Casing Elevation (WCE) fl

{from casing top as marked) '
2) Depth to Water Surface (DTW 3_5 > 5 L'l fi Well Diameter (in) Casing Volume (CV)/R (gals)

{from casing top as marked) 2 0.163
3) Well Depth (WD): 74.C& 4 0652

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

{from casing top as marked) i CV = 3.14 [(D/2)/12 in.fih (7.48 gal/cu. Ft.)
WELL PURGE A'ND.SAMPLING DATA Purge Method: 2" Grundfos submersible pump
Single Casing Volume of Water in Well (VW) gals Purge Date: 8“ 7,‘-'7 ~ &0

(CV xH=VW) A\
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y ( Ny
Total Volume of Water te Purge (TV) gals Fe? (mg/L): O 6
(VW x NC = TC)
Cond Turbidity ORP D.O. Water Level Removed Flow Rate Observations

Time Temp (C) {umhos) » pE™ (NTU) (mV) (mg/L) (ft. bgs) (L) (L/min) Phys. App.

rmbi’) Stact Porge e

-17.1 |Z.00 13533 | @ (B8 206
-1.2.|12.08 |35.82| ®#3(
-89 17.22 135.76 | @ 5H
-3.012.25|35, 71 | @ 7.2 |

0956 120,52 338Y. |2.33
16254 [2i.9T7{33806 |7.34
602 |122.21 13384 1734
[COR (2250 33T |7-34

6™ BN (oo

INSTRUCTIONS AND COMMENTS

I'4
Purging/Sampling Remarks P“" '4‘\,0 @ €§

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 Wel

Project: __Cooper Drum

MONITOR WELL NO: s~ - 2.0
| Sampling Data

|y X

Location No:

Sample No(s):

Job No:
Sampler(s): ___ SL/IDG

Sampling Date: Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather: __>unA \-!
Sampling Time: Ambient Temp. (F): & G°¢
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: Other:
1) Well Casing Elevation (WCE) ft
(from casing top as marked) :
2) Depth to Water Surface (DTW "‘ _( .20 fi Well Diameter (in) Casing Volume (CVY/ft (gals
(from casing top as marked) 3 2 0.163
3) Well Depth (WD): Lg.bc 0.652
{from casing top as marked) { 6 1.468
4) Height of Water Column (H) Zzt. \( c; it 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: 3 "L? ’0 ©
(CV xH =VW) 1 t
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 mo, )\,
(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) o AT Phys. App.
nibe |25 g20s [ 1&| 2da (-1 129 |[\rzs| % OOO
weqd |z3er 531§ [1.8 120 -5z (.07 |+1.21 b "
n3t [zd,05] <3\ [1.85 ] 198 [-7&\S| P | d1.ay g "
- i ?
uzS 2424 | o572 |1 % 1A% [k V) K8 ¢
3% 2343 <33% | 1.1 Iy 8y floes | ¥ s («
My [z455) %32 |10 [ V9T |-een| .o ! S '
O 2] $3%8 | 1.3\ | -9l Vo] | AL '
v 1632y [qe 130 |~ e | | 2y “
INSTRUCTIONS AND COMMENTS 1

F mp

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
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MONITOR WELL No: MAW-2 ]
Monitor Well Sampling Data

Project: __Cooper Drum
Location No: Mt -2 ( Job No:
Sample No(s): . Sampler(s): __ SL/IDG
Sampling Date: 4/2? ! ac Reviewer(s): Date:_ &-29 - ¢ G
Sampling Method: Direct from dedicated tubing Weather: '” azey
Sampling Time: ﬂ? 15' Ambient Temp. (F): 782
WATER ELEVATION DATA v Product Obs: Y N
Method of Measurement:  Depth Sounder @ N Depth to Product:
Other: {Method of Measurement: Interface Probe Y N
Screened interval: -~ 79 Other:
1) Well Casing Elevation (WCE)

(from casing top as marked) .
2) Depth to Water Surface (DTW. L{ 7; 80 _ fi Well Diameter (in} Casing Volume (CV)/it (gals)

(from casing top as marked) -, 2 0.163
3) Weli Depth (WD): 71'{ § 7 ‘1 4 0.652

(from casing top as marked) S 6 1.468
4) Height of Water Column (H) 2,6. q q ft D CV = (23.49) x [(D/24)7]

(from casing top as marked) CV =3.14 [(Di2)/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:__ &8-29 -0 (b

(CV x H=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): a-z
(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.

0855 |stard| Furae &
0858 |7,.27 1882 lea¢l iz M78 6.H47] 48.il | &, i ol
PACT [21.67] 796} |95 9 Lise.40.51 |4B.05| @30
cqcH 2247 {7431 €.A3| 9 rHC.8(8.32(417.98 (@, 54
09072259 7886 £.92| iy ti42.8/C-.26 47,96 @67 2
CUO 22.73 7824 L.Ai]| Il THe.0[C-23]|47,99 |0
cA13 [22.801775¢  6.S0| {1 1131.8|C.20|48,04 | 4108
0916 |22.81 (1699 .90 i +436.7|C.-20 48,01 [412¢6
09 [22,8517709 .IC| H 1310|044 (4804|4144 | ¥

INSTRUCTIONS AND COMMENTS

Y
Panp@ €3° |, Muy-21 DOP  flalun @ welr) ID. 4o
@GQZG

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
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MONITOR WELL NO:_Etvo~1 b[%
Monitor Well Sampling Data
Project: __ Cooper Drum
Location No: EW", Job No:
Sample No(s): Sampler(s). __ SL/DG
Sampling Date: Reviewer(s): Date:
Sampling Method: Direct from dedicated tubing Weather: Yunn */‘I
Sampling Time: Ambient Temp. (F): q Z OF
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) ft
{from casing top as marked)
2) Depth to Water Surface (DTW. \( —( . \\ O fi Well Diameter (in) Casing Volume (CV)/ft (gals)
(from casing top as marked) 2 0.163
3) Well Depth (WD): qo.1S 4 0.652
(from casing top as marked) 6 1.468
4) Height of Water Column (H) \‘ . ‘-( C? ft D 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 pump
Single Casing Volume of Water in Well (VW) gals Purge Date: 8 3 IO(/
(CV x H = VW) '
Number of Casing Volumes to Purge (NC) gals Was Well Pumped Dry? Y N
M
Total Volume of Water to Purge (TV) gals Fe? (mg/L): O N 2 o’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) “‘T(Hmin) Phys. App.
Sy (2% | gis | 8 3 | aand| L8 |Y1. 40 2 | le=o
Is6o |2%62 | dbsa [B.1] 7 |oddisq | G w
7 N
1S5% | zs. 14| bl (2] 7 107 [S) 9 ‘
BcL|23b1| b | 3% 7 1Bt | 16 a 2 L
1529 |13.50] Jbs7[%% | = laws |ids |Y1dSs | 1S z
Lot 25334 sz 9% 2 FUed|b37 (fide | (¥ "
1005 17226 [ HbsT [¥3] \ FZUS L, 20 | 4148| 2 ¥
le® [2210] {LSv |} | 29238 ] 24 |
Lo\ 230 14657 18] v st} ™ 21 |

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks

;pumip 5&7[ &/{3/

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: T W—2]

Monitor Well Sampling Data

1) Well Casing Elevation (WCE) fi
(from casing top as marked) .
2) Depth to Water Surface 0Tw_ 4 F¢ S o f
(from casing top as marked)
3) Well Depthg(WD): P2 3F
(from casing top as marked)
4) Height of Water Column (H) - :} 5 ,-’é 1 ft
(from casing top as marked)

WELL PURGE AND SAMPLING DATA

\

Project: _Cooper Drum

Location No: E{A/ -z ‘Job No:

Sample No(s): Sampler(s): ___ SLIDG

Sampling Date: ¢ / Z gv/ a é Reviewer(s): Date: 8&-~2.8- Oc
Sampling Method: Direct from dedicated tubing Weather: Sbhw

Sampling Time: [ 3-3 o Ambient Temp. (F): ! ‘?O °

WATER ELEVATION DATA : Product Obs: Y N

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

Other: — Method of Measurement.  Interface Probe Y N
Screened interval: 33, 5\ ‘{7 75., 5 Other:

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

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

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

Purge Method: 2" Grundfos submersible pump

Single Casing Volume of Water in Well (VW) gals Purge Date: &-2 &-0 (A
(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): o0
(VW xNC = TC)
Cond Turbidity ORP b.0O. Water Level Removed Flow Rate Observations
Time Temp (C) {umhos) pH (NTU) {mV) {mag/L) (ft. bgs) (L) (L/min) Phys. App.
t3"‘5 Sd(zar-i’ Purg’, : iLlA}
1348 12500 | 5289 |11l 3 2594|022 |48.93 (@ ios  |a3s| O oler
i351 [26H0 5322 [7,i5] 2 rusH G 4804 @210 )
1394 2 43 |5338 715 1 26803 C.if |[98.02|@3is
357 26.621532) [7,1s| 1 lendlo.io |Y8.23|8 4o
400 126.L0] 5336 [Th5 2744/ 0.1 148 .03 @ 525 | ¥ v

INSTRUCTIONS AND COMMENTS
Purging/Sampling Remarks

Comp@ 45

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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REGENESIS

February 3, 2005
MEMORANDUM

To: Don Gruber
URS

From: David Reilly
Regenesis

Re: Cooper Drum Company Facility, South Gate CA
HRC Pilot Test Evaluation Technical Memorandum

Based on our review of the provided groundwater monitoring data we provide the following comments and
answers to questions raised in your e-mail communications.

In general, groundwater monitoring data indicate that HRC has enhanced biodegradation rates in groundwater in
the vicinity of the pilot test HRC application. This is supported primarily by decreased cis-1,2-DCE
concentrations and increased vinyl chloride (VC), ethene, and CO, concentrations in samples collected from
Monitoring Well EW-2; and increased VC, ethene, and CO, concentrations in samples collected from
Monitoring Well MW-21. Stable and/or slightly increasing TCE concentrations in samples collected from
Wells EW-2 and MW-21, upgradient Well MW-2, and other wells at the site, indicates a continual source of
TCE entering the HRC pilot test application area. Without treatment of this upgradient TCE source,
concentrations of TCE and its daughter products will never fully diminish in the HRC pilot test area.

What are your thoughts on continued monitoring? Since HRC releases for up to roughly 1.5 years we would
recommend continued monitoring until at least June 2005, You could however limit sampling to Monitoring
Wells MW-2, EW-2, EW-1, MW-20, and MW-21 (since MW-5 is not screened in same zone as the HRC
treatment interval we would recommend no further monitoring from this well). Based on the presence and
upward concentration trend of acetic acid (acetic acid is a direct breakdown product of lactic acid released by
HRC) in all monitoring wells downgradient of the HRC application (without significant increase in acetic acid
n upgradient Well MW-2), we are seeing the indirect presence of HRC in the downgradient monitoring wells,
Continued monitoring will allow us to see if this indirect HRC effect results in continued changes in chemicals
of concern (COC), or initiation of COC changes in downgradient monitoring wells where changes have not yet
been observed. Changes in COCs in downgradient monitoring wells, and thus determination of the
downgradient influence of HRC, will be useful in helping determine potential HRC barrier spacing if a full-scale
application were ever performed at the site.

Our thonghts on DHC testing: Yes, additional analysis for DHC would be enlightening. However, based on
decreases in ¢is-1,2-DCE and increases in VC, ethene, and CO, concentrations in Well EW-2, and an increase in
VC, ethene, and CO, in Well MW-21, the DHC strain capable of complete reductive dechlorination of TCE is
very likely present at the site.

The analytical method used by Sirem to detect DHC (PCR) is the same method that Microbial Insights (M)
uses. It is only the sampling method that differs. You could collect a groundwater sample from EW-2 (as Sirem
recommends) and send to either MI or Sirem for DHC analysis. However, DHC exist and grow on soil particles
and tend to be present at lower concentrations in groundwater. We recommend sampling using biotraps since
they provide a media in a groundwater monitoring well upon which DHC can cling to and multiply. If you
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perform additional sampling and DHC analysis, you may want to collect a groundwater sample from EW-2 and
send that to MI for analysis, and then place a biotrap in the well, leave it in for a month or so, and then send the
biotrap to MI for analysis. This will provide a comparison of the two sampling methods.

Our thoughts on Vinyl Chloride production: Reductive dechlorination results in the sequential
biotransformation of PCE to TCE. TCE then proceeds to cis-1,2-DCE and VC. Finally, VC proceeds to ethene
and CO,. Reductive dechlorination is a proven remedial strategy for the destruction of PCE, TCE, DCE and VC
in groundwater (Wiedemeier, et al. 1998 and ITRC, 1999). HRC increases the rate and efficiency of reductive
dechlorination.

At the Cooper Drum site we would expect VC to eventually decrease on its own, without additional HRC
application, predicated that there is no continued influx of TCE and cis-1,2-DCE into the treatment area.
Increased ethene and CO, concentrations over the pilot test period provide evidence that VC is currently
degrading, supporting the above assertion that we would expect VC to eventually decrease. Below we provide
some common questions regarding VC production with answers and related references.

One question that is often asked is “Will vinyl chloride (VCC) accumulate in the subsurface?”

While the above is a valid question, it should be clarified and supplemented with more relevant questions such
as:

»  Will VC be formed? And if so, at what concentrations will VC be formed and how long will VC persist?

* Since natural attenuation of the TCE in the site groundwater is already underway, creating measurable
concentrations of cis-1,2-DCE, and VC, what does this site data say about the potential formation of VC
under an enhanced natural attenuation remediation approach?

»  When VC is formed, what is its ultimate fate and would it represent an environmental threat that is greater
than the existing contaminant impact?

+  Does the possible presence of vinyl chloride represent a realistic environmental threat that is greater than the
existing contaminant impact?

* Does the transient presence of VC formed during reductive dechlorination justify the significantly higher
remediation costs of other remediation technologies that may still not completely eliminate the chlorinated
hydrocarbon impact?

We at Regenesis would answer these questions, based on our experience as well as the combined experience of
our industry, in the following ways:

» Yes, vinyl chloride is currently being formed at the Cooper Drum site, and will continue to be formed as the
TCE and cis-1,2-DCE breakdown, but most likely the VC will remain at relatively low concentrations and
will remain only for a limited period of time before it degrades to ethene and CO,.

» Itis widely recognized that vinyl chloride biodegrades under both anaerobic and aerobic conditions. If vinyl
chloride is formed and has a slower biodegradation rate in the center of the treatment area, then as it
migrates toward the edge of the treatment area and encounters more aerobic conditions, it will then be
biodegraded rapidly. HRC has been used on over 500 sites across the U.S. HRC has never been shown to
stimulate a significant or permanent buildup of VC.

o Atdepths of 45 feet or more to groundwater at the Cooper Drum site, an HRC-supported bioremediation,
which results in a stable and shrinking contaminant plume that contains vinyl chloride, represents no greater
environmental impact than the existing contaminant plume. We believe a health risk assessment would
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confirm this opinion even for relatively elevated vinyl chloride levels. Vinyl chloride may have an MCL that
is 10x less than TCE, but without a significant exposure scenario, the incremental increase in health risk
posed by the formation of vinyl chloride will be negligible.

Published References Regarding The Vinyl Chloride Issue

As stated in the Interstate Technology and Regulatory Cooperation (ITRC) Work Group manual on Natural
Attenuation of Chlerinated Solvents,“One of the most common misconceptions regarding chlorinated solvents
and their natural attenuation is that: More toxic intermediates are likely to accumulate (ITRC, 1999).”

In fact, intermediate by products like VC have been shown to be biodegraded under almost all of the potential
conditions found in the subsurface because it can undergo direct biodegradation under both aerobic and
anaerobic conditions (ITRC, 1999).

This comment is supported by Wiedemeier et.al. 1999 in their discussion of relative degradation rates. In this
discussion they comment,

“Although many researchers have commented that reductive dechlorination will result in the accumulation of
VC... at many field sites VC accumulation is much lower than cis-DCE... This may occur because vinyl
chloride in many chlorinated solvent plumes can migrate to zones that can support direct oxidation of VC either
aerobically and/or anaerobically.”

Besides reductive dechlorination, both DCE and VC are degradable via direct oxidation and anaerobic
oxidation. The following references provide detailed discussions that support the above reasoning.

Bradley, P.M. and F.H. Chapelle. 1996. Anaerobic Mineralization of Vinyl Chloride in Fe(IIT)-Reducing
Aquifer Sediments. Environmental Science and Technology. 30:2084-2086.

Bradley, P.M. and F.H. Chapelle. 1998. Microbial Mineralization of VC and DCE Under Different Terminal
Electron Accepting Conditions. Anaerobe. 4:81-87.

Cornuet, T.S., C. Sandefur, W.M. Eliason, S.E. Johnson and C. Serna. 2000. Aerobic and Anaerobic
Bioremediation of cis-1,2-Dichloroethene and Vinyl Chloride. 2nd International Conference on Remediation of
Chlorinated and Recalcitrant Compounds. Battelle. May 22-25, Monterey, California.

Davis, J. and C.L. Carpenter. 1990. Aerobic Biodegradation of Vinyl Chloride in Groundwater Samples.
Applied Environmental Microbiology. 56:3878-3880.

Hartmans, S. and J.A.M. DeBont. 1992. Aerobic Vinyl Chloride Metabolism in Mycobacterium aurum L1.
Applied Environmental microbiology. 58:1220-1226.

McCarty, P. and L. Semprini. 1994. Groundwater Treatment for Chlorinated Solvents. Handbook of
Bioremediation. Chapter 5. Matthews, T.E. ed. Lewis Publishers, Boca Raton, Florida. p. 257.

McCarty, P.L., M.N. Goltz, G.D. Hopkins, M.E. Dolan, J.P. Allan, B.T, Kawakami, and T.J. Carrothers. 1998.
Full-Scale Evaluation of In Situ Cometabolic Degradation of Trichloroethylene in Groundwater Through
Toluene Injection. Environmental Science and Technology. 32:88-100.
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Wiedemeier, T.H., M.A. Swanson, D.E. Montoux, E.K. Gordon, J.T. Wilson, B.H. Wilson, D.H. Kampbell, P.E.
Haas, R.N. Miller, J.E. Hansen and F.H. Chapelle. 1998. Technical Protocol for Evaluating Natural
Attenuation of Chlorinated Solvents in Groundwater. US EPA Office of Research and Development,
Washington, DC. EPA/600/R-98/128.

Wiedemeier, T.H., H.S. Rifai, C.J. Newell and J.T. Wilson. 1999. Natural Attenuation of Fuels and Chlorinated
Solvents in the Subsurface, John Wiley & Sons, New York, 617 pp.

Interstate Technology and Regulatory Cooperation Work Group. 1999, Natural Attenuation of Chlorinated
Solvents in Groundwater: Principles and Practices. http://www.itrcweb.org

Would you consider HRC a success on this site based on what you have observed at other sites? Based on
our knowledge that there is a continual source of TCE entering the HRC pilot test area, thus making reduction of
TCE difficult, plus the high sulfate concentrations at the site, we would consider the HRC pilot test a success.
Other sites have had similar results where evidence of enhanced biodegradation is observed during pilot testing
(i.e. cis-1,2-DCE decreases and VC and ethene increases), and have gone on to have successful full-scale
applications. Were it not for the presence of non-anaerobically degradable 1,4-dioxane, and potentially other
non-anaerobically degradable compounds, we feel that a full-scale HRC remedial design could be formulated
and effectively implemented at the site, provided the source area of TCE to groundwater is effectively treated.

Has Regenesis learned anything about this high sulfate site? Based on the only slight decrease in sulfate in
Well EW-2, with a corresponding increase in sulfide from <0.5 mg/L to 18 mg/L, one would think that sulfide
production may potentially inhibit reductive dechlorination by causing sulfide toxicity to reductive dehlorinating
bacteria; however, this was not the case at the Cooper Drum site. The iron added with the HRC, along with high
natural bioavailable ferric iron, is likely responsible for reducing the production of sulfide and limiting
associated sulfide toxicity. In the presence of iron, non-toxic iron sulfide precipitates are produced.

In general, the high sulfate levels at the site don’t appear to be inhibiting reductive dechlorination; however,
there is no way of knowing how much faster the reductive dechlorination process would be proceeding given the
absence of high sulfate conditions. We would expect that if high sulfate concentrations were not present, HRC
would have a greater impact on enhancing reductive dechlorination.

1,1-DCA and 1,2-DCA concentrations have been relatively stable. Would you expect these compounds to
breakdown later in the process, maybe after another injection event? Typically breakdown of chlorinated
cthenes are observed before chlorinated ethanes. Provided the correct microbial consortium for complete
breakdown of chlorinated ethanes is present in the subsurface, these compounds would likely start to breakdown
following another injection event after the chlorinated ethene mass has been further reduced.

How much HRC material and how long would it take to get to below the MCL of 5 ug/L? There is no easy
way to predict when MCLs could be reached in an enhanced bioremediation project. However, a full-scale
HRC application would need to cover the entire solvent source area/plume core at the site. A thorough HRC
application design evaluation based on current site characterization and groundwater monitoring data would be
needed to determine how much HRC material would be required for a full-scale application. Also, it is likely
that more than one full-scale application (albeit over a smaller area since the first application would shrink the
plume core) would be needed. An educated guess is that it may take 4 to 6 years to reach MCLs, or levels
acceptable for Risk-Based Closure. Please see my earlier e-mail dated November 15, 2004, and our proposal to
Venus Sedeghi dated January 10, 2002, where we proposed a potential full-scale HRC application.
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