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Introduction

The Technical Memorandum, Baseline Groundwater Samphing Plan for Momtoring Wells
Associated unth the Mamn Installation, Memphis Depot (CH2M HILL, January 2002), which can
be found as Appendix A to the Enhanced Broremediation Treatment Treatability Study Workplan
(CH2M HILL, May 2002), was prepared to describe groundwater sampling activities
needed in preparation for the Enhanced Bioremediation Treatment (EBT) Treatability Study
for the ML This sampling was necessary because the Remedial Design (RD) phase for the
MI, which includes the EBT Treatability Study, began with completion of the Ml Record of
Decision (ROD) in September 2001 (CH2M HILL, September 2001) and no complete, site-
wide groundwater study had been performed within the MI since October 1998, more
recent groundwater sampling events have only focused on individual sites within the ML
All available onsite and offsite monitoring wells (MW) and piezometers (PZ) associated
with the MI were sampled to complete this study and to develop recent groundwater
contaminant plume configuration information.

Objectives of the MI-Wide Baseline Groundwater Sampling
Event

The primary objective of the baseline groundwater sampling event was to collect
groundwater samples from available monitoring well and piezometer locations associated
with the MI and analyze these samples for volatile organic compound (VOC) and various
geochemical parameters. Figure 1 presents the location of existing monitoring wells and
prezometers at the MI during this March 2002 baseline sampling event. Several monitoring
wells at the site had been sampled previously during the November/December 2001 Long
Term Operational Area (LTOA) mvestigation (CH2M HILL, july 2002) and were, therefore,
not re-sampled during the baseline event. The data resulting from the LTOA event 1s
repeated here only in the context of being part of this site-wide event.
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ANALYSIS OF GROUNDWATER DATA COLLECTED DURING THE MAIN INSTALLATION (MN)-WiDE BASELINE GROUNDWATER SAMPLING EVENT

In addition to the objective described above, the groundwater data achieved from this
baseline study has been used to: (1) define the chlornated VOC (CVOC) groundwater
contaminant plume configuration, which was used as a basis for locating monitoring and
mjection wells for the EBT study (Figure 1); (2) define groundwater contaminant
concentrations to formulate the final quantity of electron donor substrate material injected
into the aquifer for the EBT study; and, (3) provide a baseline geochemical measurement for
upgradient and downgradient locations of the EBT Treatability Study areas Also, the
groundwater contaminant plume configuration data will be used within the RD to
demarcate the area of the aquifer underlying the MI that requires remediation.

Data Quality Objectives

The data quality objectives (DQOs) found below were established to achieve the objective
and data needs outlined above

Data Quality Objectives for MI-Wide Baseline Groundwater Sampling Event

Sampling Activity Data Quality Sampling Purpose
Objective Category

Groundwater samples for Defimtive Define areas of groundwater

volatile organic compounds contaminatton within the MI and

(VOCs) use the data to optimize the EBT
study

Groundwater samples for Defiitive Use data to optumze the EBT

geochemical parameters study and serve as a baseline for
the M1 RD.

Twenty-eight (28) monttoring wells and seven piezometers were selected for sampling of
VOCs during the baseline sampling event (Table 1). Eighteen (18) monttoring wells were
also sampled for various geochemical parameters, as presented below. Five (5} monitoring
wells located on the MI were not included in either the LTOA or this baseline event because
of dry conditions (MW-27), sample repetition (MW-18), and well obstructions (MW-17, -25,
and -48). In addition, the analytical data from samples of monitoring well MW-63 may be
suspect because the ground surface completion of the well casing was repaired prior to
sampling using PVC cleaner and glue. The upper portion of the water column was removed
by pumping soon after the repair was completed and before the well was sampled.

MW-63 and MW-25 were abandoned in summer 2002 and were reinstalled in September
2002. Two new wells were installed at MW-63 to screen across the thickness of the aquifer at
that location All three wells were recently sampled and the results of that sampling will be
reported under separate cover

All baseline groundwater samples were analyzed for:

Laboratory
»  VOCs (EPA 8260B) » Total Organic Carbon (EPA 9060)
* Manganese (EPA 6010B) ¢ Metabolic Acids (EPA 8015M)
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ANALYSIS OF GROUNDWATER DATA COLLECTED DURING THE MAIN INSTALLATION (Mi)-WIDE BASELINE GROUNDWATER SAMPLING EVENT

+ Methane, Ethane, and Ethene + Sulfate/Sulfide (EPA 9056/376.2)

(RSK175M) .
¢ Chloride (EPA 9056)
o Alkalinity (Method 310.1)

* Nitrate/Nitrite (EPA 9056)
Field

» Ferrous Iron {(FHach Method 8146) e Temperature
s Carbon Dioxide (Hach Method 8205)

Specific Conductivity (5C}
» Dissolved Oxygen (DO) * Oxidation-Reduction Potential (ORP)
» pH ¢ Turbidity

In addition to analyzing groundwater for VOCs and geochemical parameters, two
monitoring wells, MW-89 and -90, were sampled for semi-volatile organic compounds
(SVOCs). These wells were sampled as a result of questions raised by the Memphis Depot
BRAC Cleanup Team (BCT) pertaining to a portion of the LTOA groundwater data.
Specifically, the question concerned whether contaminants, particularly pentachlorophenol
(PCP), in soil at the former PCP Dip Vat on the MI had leached into groundwater beneath
that LTOA location. Collection and analysis of groundwater for SVOCs was not part of the
original, approved scope for the baseline event.

Investigative Methodology

Groundwater Sampling

Groundwater samples were collected from each monitoring well as described in the January
2002 Technical Memorandum, with variances described below. Monttoring wells were
sampled for VOCs using polytethylene diffusion bag samplers (PDBs). Lengths of one, two,
or five feet were used in each well depending on the thickness of the aquifer within the
screened interval (Table 1). PDB samplers allow for collection of discrete water samples and
consist of polyethylene bags filled with distilled water The concentration gradient between
the VOCs in the groundwater in the well screen and the water-filled bag results in diffusion
of contaminants into the sampler. With the exception of MW-89 and -90, which had two
diffusion bags each because of the long screen lengths, one diffusion bag sampler was
mstalled in each well and positioned in the center of the aquifer within the screened zone.
Construction, installation, and sampling of PDB samplers followed guidelines established
in the Liser’s Guide for Polyethylene-Based Passive Diffusion Bag Samplers to Obtain Volatile
Organic Compound Concentrations In Wells, Part 1: Deployment, Recovery, Data Interpretation,
and Quality Control and Assurance, (USGS, 2001).

The semi-permeable membrane used for the PDB samplers is engineered for VOC collection
only Therefore, diffusion bag samplers were not used for collection of SVOCs or
geochemical parameters Collection of groundwater samples for these analyses occurred
using low-flow techniques, as described in Low-Flow (Minimal Drawdown) Groundwater
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Sampling Procedures from the Enuvironmental Investigations Standard Operating Procedures
Quality Assurance Manual (EISOPQAM), Sections 7.2.2 and 7.3.3, (USEPA, November 2001)
and Puls and Barcelona (1996). Before sampling, each well was purged using a bladder
pump in order to minimize agitation of the groundwater and sample turbidity. Field
measurements of dissolved oxygen (DO), oxidation-reduction potentral (ORP), turbidity,
PH, temperature, and specific conductance were recorded periodically. These parameters
were measured using an airtight flow-through cell. Purging continued until field
measurements were stable according to the fo]lowing standards: plus or minus 0.1 pH, plus
or minus ten millivolts ORP, plus or minus 3 percent for specific conductance, and plus or
minus 10 percent for turbidity and DO. Samples were then collected via the bladder pump

Collection of groundwater samples from piezometers differed from monitoring wells. The
small diameter (0.5 inches) of the casing necessitated the use of a small drameter bailer
instead of a bladder pump. Before sampling, each piezometer had at least three well
volumes purged using a small-diameter bailer. Field measurements of DO, ORP, turbidity,
pH, temperature, and speafic conductance were made during the purging process.
Piezometers were sampled using the small-diameter bailers, which were discarded after
each use.

All samples were preserved as required in the January, 2002, Technical Memorandum and
delivered to the fixed-base laboratory within the appropriate holding period.

In addition to the geochemical samples collected for laboratory analysis, water collected
during the monttoring well purge process was also analyzed in the field for carbon dioxide
and ferrous iron using Hach™ kats.

In addition to groundwater samples, quality assurance/quality control (QA/QC) samples
were collected during the field effort. The QA/QC samples included field duplicates,
matrix spike/matrix sptke duplicates, ambient blanks, equipment blanks, and trip blanks.
The quantity of QA /QC samples collected at the site were in accordance with guidelires in
Section 5.13.11 and 5.13.12 of the EISOPQAM.

Variances from the Groundwater Sampling Plan

As stated in the previous section, groundwater samples were collected according to the
January 2002 Technical Memorandum, however, several samples collected during the
March 2002 effort had to be recollected as a result of violation of sample holding times. The
samples effected included the EPA Method 9056 sample from MW-85 and the sulfate
samples from monitoring wells MW-93, -100B, and -101. MW-85 was resampled
approximately 24 hours after the original sample whereas MW-93, -100B, and 101 were
resampled approximately two weeks after the original baseline sampled was collected. For
each well the re-samphng effort was conducted using a bailer instead of the bladder pump
The bailer was slowly lowered into the well to the same depth that had been used for the
pump in an effort to avoid mixing water within the water column. Four full bailers were
slowly removed from each well prior to sampling. A new, disposable bailer was used for
each sample.

Investigation-Derived Waste (IDW)

Development and purge water were containerized in a 55-gallon drum during field
achivities. Analytical results from the sampling event were withimn discharge permit
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requirements for the Dunn Field recovery system; therefore, approximately 50 gallons of
IDW were pumped into the Dunn Field disposal system.

Sample Analysis Results

Groundwater samples were collected as described in the previous section, Field parameters
collected from the monitoring wells during the low-flow purge process are shown in Table
2. All concentrations of VOCs and SVOCs detected above laboratory reporting limits from
both the MI baseline and LTOA sampling events are located in Tables 3 and 4, respectively.
Geochemical parameter analysis results are found in Table 5. Detected concentrations of
VOCs and SVOCs are spatially shown on Figure 2 Isoconcentration contours are depicted
on Figures 3 and 5 through 8 for tetrachloroethene (PCE), trichloroethene (TCE), cis-1,2-
dichloroethene (c1s-1,2-DCE), carbon tetrachloride, and chloroform, respectively.

It is important to note that with installation of new monitoring wells during the LTOA
investigation, a limted to no-flow boundary of the fluvial aquifer has been defined in the
northwest corner of the MI. The boundary demarcates the intersection of the water table in
the fluvial aquifer with the clay that directly underlies the fluvial deposits leaving fluvial
deposits unsaturated. As shown in Figure 4, the boundary also demarcates a window into
an intermediate aquifer that underlies the fluvial aquifer. This limited to no-flow boundary
may also act as a restriction to the flow and mugration of contaminant plumes in
groundwater of the fluvial aquifer.

Volatile Organic Compounds

Although several VOCs (Tables 3 and 4) were detected within the groundwater samples
collected durtng the baseline and LTOA sampling events, only those that are typically
considered biodegradation (“daughter”) products of PCE and TCE are discussed in this
section. These daughter products include c1s-1,2-DCE and vinyl chloride. In addition,
carbon tetrachloride and chloroform, which had not been detected at the higher levels
revealed during the baseline sampling event, are also discussed below.

PCE

Data from the baseline sampling event indicate five PCE plumes within the MI above the
groundwater maximum concentration limit (MCL) of 5 pg/1, with mterconnection between
two of these plumes (Figure 3). These plumes originate in the vicinity of MW-21/-101
(southwest corner), MW-86/-92 (southeast corner), MW-64 (southeast central), PZ-03 (south
central), and MW-63 (north central).

The southwest corner plume had the highest PCE concentrations of 480 pg/L {MW-101) and
90 pg/L (MW-21), and, based on configuration of the plume and the average direction of
groundwater flow, as shown in Figure 4, the plume appears to be migrating from the
southwest towards the northeast.

The southeastern plume had concentrations of 198 pg/L (MW-86) and 150 pg/L (MW-92),
and, based on configuration of the plume and the average direction of groundwater flow,
appears to be migrating in a fan-like pattern, southwest and south-southwest away from
the source area. The southeast central plume surrounding MW-64 is closely associated with
this plume, although these plumes do not appear to have a common source area
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The other central plumes have PCE concentrations slightly above the MCL: 7.1 ng/L (PZ-
03) and 9.7 pg/L (MW-63).

A possible sixth plume 1s located in the vicmnity of the monitoring well cluster MW-89/-90,
where the southwest and north central plumes converge. Samples for VOCs were collected
at two different intervals within monitoring wells MW-89 and -90 because each of these
wells has a 30 foot screen interval and the aquifer is approximately 57 feet thick in this area.
MW-89 is screened in the lower portion of the aquifer while MW-90 15 screened in the upper
portion, thereby screenmg the entire watertable. Of the four samples collected from these
two wells, PCE was detected only in MW-90 at concentrations of 8.8 pg/L from 125 to 130
feet below top-of-casing [BTOC]) and 60 pg/L from 135 to 140 feet BTOC. Based on a
review of soil boring logs for each well, as found in the MI Remedial Investigatton Report
(CH2M HILL, January 2000), no low permeability layers exist between the top and bottom
of each screened interval.

TCE

Data from the baseline sampling event indicate five TCE plumes within the MI and one
outside of the MI are present in the aquifer at levels above the groundwater MCL of 5 png/L
(Figure 5). These plumes originate in the vicinity of MW-21/-100B (southwest corner), MW-
85/-86 (southeast corner), MW-64 (southeast central), PZ-05 (southeast corner outside the
MI), MW-63 (north central), and MW-104 (northeast corner).

The southwest corner plume had the highest TCE concentrations of 79 pg/L (MW-100B)
and 76 pg/L (MW-21), and, based on configuration of the plume and the average direction
of groundwater flow, as shown in Figure 4, the plume appears to be migrating in a
southwest to northeast direchon.

The southeastern plume within the MI revealed TCE concentrations of 20 pg/L (MW-86)
and 23 pg/L (MW-85), and, based on configuration of the plume and the average direction
of groundwater flow, the plume appears to be migrating to the southwest away from the
source area. Another plume, centered around MW-64, contained even higher concentrations
of TCE at 45 pg/L.

The northeastern plume within the MI had a high concentration of 11 pug/L (MW-104), and,
based on configuration of the plume and the average direction of groundwater flow, this
plume appears to be migrating from the northeast to southwest

The offsite southeastern plume had a high concentration of 46 ng/L (PZ-05). The potential
migration pattern of this plume can not be defined due to limited data in this area;
however, its origin appears to be from an offsite source.

TCE plumes located in the southwest and northeast, centered around MW-63, appear to
converge in the central portion of the MI near the MW-89/-90 well cluster.

cis-1,2-DCE

Data from the baseline sampling event indicates a ¢is-1,2-DCE plume in the vicinity of MW-
62 (northeast area) with a cis-1,2-DCE concentration of 190 ng/L (Figure 6). This
concentration 1s above the groundwater MCL of 70 pg/L. The movement of this plume can
not be determined due to limited contaminant and hydrogeologic data in this area.
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This compound also appeared in samples from wells MW-85, -86, and 88 albeit at levels
below the MCL. The presence of cis-1,2-DCE could be indicative of degradation of the PCE
and TCE in the same area.

Vinyl Chloride

Data from the baseline sampling event revealed the presence of one vinyl chloride plume
within the MI above the groundwater MCL of 2 ug/L, also in the vicinity of MW-62
(northeast area). A concentration of 28 pg/L was reported in MW-62. The movement of this
plume can not be determined due to contammant and hydrogeologic limited data in this
area. The presence of vinyl chloride in this one particular area indicates that degradation of
other “predecessor” VOCs may be occurring.

Carbon Tetrachloride

Baseline sample results indicates one carbon tetrachloride plume is present within the Ml
above the groundwater MCL of 5 pg/L (Figure 7). The primary plume can be found
surrounding the vicinity of MW-85/-86 (southeast corner) The highest average value of
carbon tetrachloride to be found in MW-85 and MW-86 is 122 pg/L and 75 pg/L,
respectively. Assuming that this plume is migrating along with the predominant
groundwater flow direction of this area, then the movement of this plume will be towards
the southwest. There may also be two other potential plumes albeit at concentrations below
the MCL present around MW-64 (southeast central) and MW-90 and -107.

Chloroform

Data from the baseline sampling event indicate three chloroform plumes within the Ml
above the groundwater MCL of 80 pg/L, although it is noted that this MCL 1s currently
under review by EPA (EPA, 2002). These plumes originate in the vicinity of MW-85/-86
(southeast corner), MW-63 (north central), and MW-103/-104 (northeast corner) (Figure 8).

The southeastern plume revealed the highest chloroform concentrations of 77 pg/L. (MW-
86) and 64 pg/L (MW-85), and, based on configuration of the plume and the average
direction of groundwater flow for this area, the plume appears to be migrating from the
source area toward the west and south. This plume also mirrors the carbon tetrachloride
plume at the same location and may be a product from the degradation of carbon
tetrachloride.

Samples collected from monitoring wells MW-103 and MW-104 revealed chloroform
concentrations of 12 pg/L in MW-103 and 13 pg/L in MW-104 and, based on configuration
of the plume and the average direction of groundwater flow for this area, the plume
appears to be migrating from the northeast to the southwest.

The third plume can be found surrounding MW-63 and MW-108 in the north central
portion of the ML The highest concentration of chloroform detected in this plume 1s 12
pg/ L in well MW-63.

The plume surrounding monitoring wells MW-85 and MW-86 may have ongmated from
the breakdown of carbon tetrachloride in the same area. The origin of the other two plumes
may have been from other unknown previous disposal activities.
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Semi-volatile Organic Compounds

SVOCs were collected from monitoring wells MW-89 and -90 only as part of a follow-up
action to the LTOA effort. These wells were sampled because of potential concerns over
leaching of contaminants from soil to groundwater at the former PCP Dip Vat on the ML
None of the four samples collected from these two monitoring wells contained PCP above
the reporting limit of 2.66 pg/L. Within MW-89, bis(2-ethylhexl)phthalate was detected at
152 feet BTOC (4 23] pg/L} and 162 feet BTOC (6.59 ng/L) No other SVOCs were detected.

Geochemical Parameters

Geochemical parameter analysis results are presented n Table 5. Carbon dioxide and
ferrous iron field measurements are found in Table 2. Samples were collected from existing
monitoring wells located upgradient, within, and downgradient of both of the EBT
Treatability Study areas. The samples were analyzed for a variety of geochemical analytes,
as described previously. Based on a review of Table 5, the most common analytes detected
(not necessarily in order} include: alkalinity, chloride, nitrate, and sulfate These analytes
are also discussed below along with carbon dioxide and ferrous iron.

A review of Table 5 indicates that, in addition to the analytes mentioned mn the previous
paragraph, total organic carbon (TOC) was detected in 5 of 18 samples and usually at levels
less than 5 milligrams per liter (mg/L), attesting to the fact that TOC levels are low
throughout the aquifer. Metabolic acids, such as formic, acetic, and lactic acid, were also
detected in almost all samples, albeit always with a ] qualifier, indicating an estimated
detection. The CVOC degradation byproduct, acetylene, was also detected in almost every
sample albeit never above the concentration of 1.1 mg/L. The reporting limit for acetylene
was 0.026 mg/L.

Alkalinity

According to Wiedemeier, et al. (1999), “biologically active portions of a dissolved
contaminant plume typically can be identified by an increase in alkalinity” as a result of an
mncrease of carbon dioxide during biodegradation of organic carbon As shown on Figure 9,
alkalinity measurements were collected from monitoring wells located across the EBT
treatability study sites with values ranging from not detectable above the laboratory
reporting limit of T mg/L to 160 mg/L. The data revealed that levels of alkalinity in
monitoring wells upgradient to the sites appear to be higher than those within and
downgradient of the study areas. This difference can be interpreted in several ways: (1)
Microbially mediated reactions that would typically cause a higher than normal carbon
dioxide content and, subsequently, increased alkalinity level, are suppressed because of the
lack of respiration by microorganisms during anaerobic degradation; (2) Differences in the
geologic characteristics of the fluvial aquifer with regards to elemental calcium,
magnesium, sodium, potassium, or ammonia, and, (3) Low transfer of carbon dioxide from
the atmosphere to the aquifer.

CH2M HILL compared alkalmity levels found in the site monitoring wells to values
reported for trace inorganic constituents from the fluvial aquifer in the Memphis area by the
US Geological Survey (USGS, 1988). The USGS sampled 28 points located m the Memphis
area and screened within water-table aquifers for sampling of inorganic constituents. One
well, located in the City of Memphis’ Allen Well Field that is approximately one mile from
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the M, was found to have alkalinity levels at 139 mg/L (as CaCOs). In comparison, the
alkalinity levels found in wells at the MI appear to be, on average, much lower.

Chloride

Chloride measurements collected in groundwater samples are shown in Figure 10 with
values ranging from 5.1 mg/L to 230 mg/L. The results indicate no distinct pattern,
although chloride content appears to be higher upgradient of the treatability study sites
than within or downgradient of each site. Chloride is typically released into the
surrounding groundwater when chlorinated hydrocarbons are biodegraded. The results
found during this sampling event may indicate that there is little biodegradation of the
chlorinated hydrocarbons occurring within the outline of the contaminant plumes. The
USGS (1988) reported a chloride level of 19 mg/L in a well located very near the MI. This
level is comparable to levels detected in wells considered background to the MI EBT
Treatability Study sites, but still higher than the level found in wells within the treatability
study sites. When compared to the average value for each treatability study site, the USG5
reported value is slightly lower than the average 21 mg/L value for Treatability Study Area
1, and is much lower than the 61 mg/L for Treatability Study Area 2.

Nitrate

Nitrate is used by microorganisms as an electron acceptor during biodegradation of organic
carbon after dissolved oxygen has been depleted, in a process referred to as denitrification.
During the denitrification process, nitrate levels tend to decrease. As Wiedemeter, et al.
{1999), state “...nitrate concentrations below background in areas with dissolved
contamination provide evidence for denttnification.” Figure 11 reveals that nitrate levels are
the same or higher than background (upgradient) in both of the study areas. The
denitrification process in these areas appears to be limited.

Sulfate

According to Wiedemeier, et al. (1999), “after dissolved oxygen, nitrate, and biologically
available Mn(IV) and Fe(IlI) have been depleted in the microbiological treatment zone,
sulfate may be used as an electron acceptor for anaerobic degradation via sulfate
reduction.” During this process, sulfate levels compared to background should decrease.
Importantly, according to Wiedemeuer, et al. (1999), sulfate levels greater than 20 mg/L
“may cause competitive exclusion of dechlorinating bacteria ..”. The data collected during
the baseline sampling effort revealed that sulfate levels within the treatability study areas
are, in some cases, significantly less than background (Figure 12). Also, several locations
upgradient to the treatability study areas have levels of sulfate much higher than 20 mg/L.
The USGS (1988) reported a sulfate level of 25 mg/L in a well located near the MI, a value
higher than levels found in wells within the treatability study sites

Carbon Dioxide

Microbiologic degradation of chlornmated compounds can lead to the production of carbon
dioxide, therefore, increased levels relative to background indicate microbially mediated
reactions are occurring. A review of Table 2 indicates that carbon dioxide levels within
Treatability Study Area 1 are higher relative to surrounding upgradient and downgradient
monitoring wells. This is the opposite case for Study Area 2 where the wells within the
study area contained less carbon dioxide than surrounding wells. Carbon dioxide levels
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detected during the sampling effort range from 63 to 235 mg/L. The USGS (1988) reported a
level of 68 mg/L in a well near the MI. This level is very similar to carbon dioxide levels
reported in wells outside (both upgradient and downgradient) of the treatability study sites.

Ferrous lron

Wiedemeier, et al. (1999), state that “When [ferric 1iron] is used as an electron acceptor
during anaerobic biodegradation of organic carbon, it is reduced to [ferrous iron], which is
soluble in water.” Increased concentrations of ferrous iron relative to background indicates
degradation of organic carbon has occurred. At Study Area 1, ferrous iron levels in wells 1in
the study area are less than upgradient and downgradient wells, whereas Study Area 2, the
oppostte is true. However, none of the levels are above 1 mg/L, except at MW-96,
indicating that what ferrous iron is present may be a result of little biodegradation activity.

Comparison of PCE and TCE Plume Configuration Maps to
Historical Data

The MI ROD presents two figures (Figures 2-11 and 2-13) that depict the configuration of
contaminant plumes of PCE and TCE as of October/November 1998. The plume
configurations were based upon comprehensive groundwater sampling efforts from
monitoring wells, temporary monitoring wells, and piezometers that existed on- and offsite
of the Ml In general, as depicted in Figure 2-11, two PCE plumes were found in the aquifer
underlying the site. The plume located under the southwest corner of the M1 was shown to
have a southwest to northeast to east trend. The semicircular PCE plume located under the
southeast corner of the MI has no particular trend but the larger portion of that plume
appears to be along the western half. The highest concentration of PCE detected in either of
these plumes was 120 ng/L at MW-21.

Figure 2-13 from the MI ROD depicts three TCE plumes at the MI, although one plume
appears to be located immediately off the southeast corner of the site A plume located
under the southwest corner of the site has a southwest to northeast trend but also has
northwest vector along the northern edge of the plume. The highest concentration of TCE mn
this plume was also found to be 37 pg/L at MW-62. The third plume underlying the site
was depicted 1n a semuarrcular pattern and radiating outward from MW-64. The TCE
concentration in this plume was reported at 28 pg/L.

Since completion of the MI ROD, several new wells have been installed within the footprint
of the previously known configuration of the plume, as part of the November/December
2001 LTOA effort. In addition, the March 2002 baseline groundwater sampling effort was
conducted to provide recent comprehensive data on the configuration of the contaminant
plumes. Figures 13 and 14 present comparisons between the PCE and TCE plume
configuration maps, respectively, from the MI ROD and the resuits of the baseline sampling
effort. As noted previously, writh the installation of new wells during the LTOA
investigation, a imited to no-flow boundary of the fluvial aquifer has been defined in the
northwest corner of the MI The boundary demarcates the intersection of the water table in
the fluvial aquifer with the clay that directly underlies the fluvial deposits leaving fluvial
deposits unsaturated. This feature, which was not well defined when the plume maps for
the MI ROD was developed, may act as a restriction to the flow and migration of
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contaminant plumes in groundwater of the fluvial aquifer, and importantly, has changed
the mapping of the contaminant plumes.

Figure 13 reveals that the PCE plume in the southwest corner of the MI appears to be longer
in length than presented 1n the Ml ROD, and the plume trends southwest to northeast from
PZ-04 to MW-63. The greatest concentration of PCE detected has also increased from 120
ng/ L to 480 pg/L. The plume in the southeast corner of the site appears to centered around
MW-86 and -92 rather than MW-26 as originally depicted. Concentrations in this plume are
also higher at 198 pg/L. In addition, two other separate PCE plumes are shown and appear
to be centered around MW-64 and PZ-03

Figure 14 reveals that the TCE plume in the southwest corner of the site is much more linear
and thinner than previously conceived while trending from MW-21 to MW-63. There is also
a northern vector that appears to be centered around MW-62. In addition, the large plume
that was shown in the MI ROD within the southeast corner is now configured as two
separate plumes centered around monitoring wells MW-85 and -86 as well as MW-64. The
highest concentration of TCE within these two plumes ranges from 23 ug/L to 45 ng/L.

As described within the LTOA Technical Memorandum (CH2M HILL, July 2002), several of
the monitoring wells installed during the LTOA nvestigation were located at points
anticipated to be within the fluvial aquifer, which underlies the entire MI. Instead, these
wells, including MW-98, -99, -101, and -108 were installed within a window into a lower
intermediate/ confined aquifer. Geologic cross-sections within the LTOA report show that
the fluvial aquifer shares water with the intermediate aquifer where there is connection.
The MI RI and ROD did not depict this window to the lower aquifer to be as extensive as is
now known. In addition, the geologic description of the material from the LTOA wells has
revealed the presence of a trough from MW-101 northeast towards MW-108 and extending
northwest towards monitoring wells MW-89 and -90. The trough 1s composed of a mixture
of the fluvial and intermediate aquifers, and has been found to have a relatively thick
saturated zone along the length of the trough As a result, the contaminant plumes present
in the southwest part of the MI, trending from southwest to the northeast, are most likely
more extensive vertically than previously thought and, as revealed in this and the LTOA
technical memorandum, are present within another, separate aquifer.

Summary and Conclusions

* Twenty-eight monitoring wells and seven piezometers associated with the MI were
selected for the baseline sampling event. Seventeen monitoring wells had been sampled
earlier during the November/December 2001 LTOA investigation and were included as
part of thus comprehensive event

* Twenty-eight monitoring wells and 7 piezometers were sampled for VOCs, eighteen
monitoring wells were sampled for geochemical parameters, and 2 monitoring wells
were sampled for SVOCs.

e Data from the baseline sampling event mdicates five PCE plumes are present in the
aquifer underlying the Ml above the groundwater MCL of 5 ug/L  These plumes
originate 1n the vicinity of MW-21/-101 (southwest corner}, MW-86/-92 (southeast
corner), PZ-03 (south central), MW-63 (north central), and MW-64 (southeast central).
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Data from the baseline sampling event indicates five TCE plumes are present in the
aquifer underlying the MI and one TCE plume outside above the groundwater MCL of 5
pg/L. These plumes originate in the vicinity of MW-21/-100B (southwest corner), MW-
85/-86 (southeast corner), MW-104 (northeast corner), MW-63 (north central), MW-64
(southeast central), and PZ-05 (southeast corner outside the MI).

Data from the baseline sampling event indicates a cis-1,2-DCE plume is present in the

aquifer underlying the MI above the groundwater MCL of 70 pg/L. This plume
origmates 1n the vicinity of MW-62 (northeast area).

Groundwater samples collected during the baseline sampling event have revealed a

vinyl chloride plume within the MI above the groundwater MCL of 2 pg/L. This plume
originates in the vicinity of MW-62 (northeast area).

Data from the baseline sampling event indicates that a carbon tetrachloride plume
above the groundwater MCL of 5 ug/L is present in the vicinity of MW-85/-86
{southeast corner).

Groundwater samples collected during the baseline sampling event have revealed that
there are three chloroform plumes within the MI, however, none of these plumes
contain concentrations above the groundwater MCL of 80 pg/L. These plumes
originate in the vicinity of MW-85/-86 (southeast corner), MW-103/-104 (northeast
corner), and MW-63 (north central).

Bis(2-ethylhex])phthalate was detected in MW-89; no other SVOCs were detected.

Although groundwater samples collected during this event have shown presence of
PCE degradation daughter products, analytes collected from geochemical samples have
shown limited evidence of microbiologic degradation activity. Various analytes,
especially sulfate, have shown evidence that this activity may be occurring without
enhancement.

The configuration of the PCE and TCE plumes that were depicted in figures presented
in the MI RI and ROD have changed primarily as result of the installation of additional
monitoring wells during the LTOA investigation. Although these plumes have changed
configuration, they are still in similar locations as previously recognized. One important
difference is that the plumes are now believed to be thicker than previously understood
as a result of the discovery of a trough that is composed of an intermediate aquifer
underlying the fluvial aquifer.
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Tabled

VOC and SYOC PDB and Low-Flow Sample Result Summary - March 2002
Main Instaliaton Basating Groundwater Sampling Event

Adjusted
Date of Laboratory | Minimum Adjusted
Sample Identification Sample Paramater Result Reporting | Dilutlen
Collection Quslifier De:ec‘tion Limit
imit
MW 20-105-110BL 03/1872002 |CHLOROFORM 027 J 0125 1 1
CIS-1,2-DICHLORCETHENE 19 = 025 1 1
MW21.98-103BL 03202002 [TETRACHLOROETHENE 30 - 025 1 1
TRICHLORDETHENE 76 = 0325 1 1
2-BUTANONE 25 J 25 10 1
MW 22-89-104BL 03182002 |+ 1R ACHLOROETHENE 027 J 025 1 1
[MW23-65.1008L 03/18/2002 |ACETONE 75 J 25 10 1
TETAACHLORQETHENE 81 - 025 5 1
MW-28-108-BL DV21/2002 |CARBON TETRACHLORIDE 37 J pas 5 1
TRICHLOROETHENE 16 J 025 5 1
CHLOAOFORM 3 = 0125 1 1
MW 34-147-152BL 031822002 |CARBON TETRACHLORIDE oy J D25 1 1
| TRICHLOROETHENE 043 J 025 1 1
MW38-145-150BL 03/18/2002 [TOLUENE 033 J 025 1 1
TETRACHLOROETHENE 8z - 025 i i
TRICHLOROETHENE ae = 025 1 1
MW329-107-112BL 0318/2002 |1,2 DICHLOROETHANE 0g7 J 025 1 1
CHLOROFORM 018 J 0125 1 1
Ci5-1,2-DICHLOROETHENE 048 J 025 1 1
TRICHLOROETHENE 12 - 025 1 1
|Mws0-117 5.122 5BL. | 0341922002 |CHLOROFORAM 028 J 0125 1 1
CIS-1,2-DICHLOROETHENE 048 J 025 1 i
TETAACHLORCETHENE 64 - 28 1 1
CHLOROFORM o35 J 0125 1 1
|Mws2-96 5-101 5BL OI82002 |y y 2-DICHLOROETHENE 053 J 025 1 t
TRICHLOROETHENE 058 J 025 1 1
2-BUTANONE 27 J 25 10 1
MWs3-75 B0BL O3N82002 |1 e TR ACHLOROETHENE 06 4 025 i 1
1,1-DICHLOACETHENE 13 - 05 1 1
CIS-1,2-DICHLOROETHENE 190 = 025 1 1
TRICHLOROETHENE 85 - 025 1 1
MW62-94-05BL B31B/2002 |\ iNYL GHLORIOE 28 - 025 1 1
CHLOROFORM 018 J 0125 1 1
TOLUENE 065 J 025 1 1
CHLORGFORM 12 = ¢ 125 1 1
TEFRACHLOROETHENE 87 = 025 1 1
TRICHLOROETHENE 15 = 025 1 1
MWES-128-13361 03182002 L | DICHLOROETHANE 066 J 125 1 1
1,+-DICHLOROETHENE o7 J 05 1 1
C13-1,2-DICHLOROETHENE 036 J 025 1 1
1,1,2,2-TETRACHLOROETHANE 35 = 0125 1 1
CARBON TETRAGHLORIDE 33 = 025 1 1
TETRACHLOROETHENE 10 = 025 1 1
MWE4-108-1108L D318/2002 [TRIGHLOROETHENE 45 - 023 1 1
1,2-DICHLOROETHANE 051 J 025 1 1
CHLOROFORM 085 J 0125 1 1
C15-1,2 DICHLORQETHENE 045 J 025 1 1
CHLOROMETHANE [ = 025 [ 1
|Mwea-178 5-183 5BL | 03202002 | X T r aa7 ] 095 ' b
1.2-DICHLOROETHANE 34 - 025 1 1
CARBON TETRACHLORIDE a8 = 025 1 1
Mws4.83 88BL 031872002 |1 OROFORM os2 J 0125 1 1
TETAACHLOROETHENE 437 J 025 1 1
MWBS-150-155BL TOLUENE 027 J 025 i 1
MW-B8-152-BL** BIS{2-ETHYLHEXYL)PHTHALATE 423 J 266 532 1
MW-89-152-BLD"" paMepe |DIiE-ETHYLHEXYL)PHTHALATE agy J 266 532 1
MW -89 162-BL" BiS{2-ETHYLHEXYL)PHTHALATE 659 - 266 532
MWBD-167-172BL TRICHLORQETHENE 085 J ©25
MWB9-167-172BLD TRIGHLORQETHENE 084 J 925
CHLOROFORM 35 = 0125
TETRACHLOROETHENE 8.8 = 0285 1 1
MWS0-125-13BL 03/19/2002 [TRICHLOROETHENE 27 = D25 1 ¥
1,2-DICHLOROPROPANE oar J 0125 1 +
CARBON TETRACHLORIDE oaz J 025 1 t
CHLOROFCRM D) = 0125 1 BE
TETRACHLOROETHENE 58 = 025 1 1
TRICHLOROETHENE 10 = 025 1 1
MWSE-138-1408L O¥19R002 || | DICHLOROETHANE 04 J o128 M 1
CARBON TETRAGHLORIDE D65 J 025 1 1
C15-1,2-DICHLOROETHENE 044 J 025 1 1
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Tabled

YOG and SWOC PDB and Low-Flow Sample Result Summary - March 2002

Man Inslalialion Baselne Groundwater Sampling Event

Date of Laboratory 3?.'.?#:; Adjusted
Sampla ldentification Sample Parameter Result Reporting | Dliution
Qualifier Detection
Collectlon Limit
Limit

CHLORQFORM g = 0125 1 1

TETRACHLOROETHENE 80 = 025 1 1

TRICHLORCETHENE 10 = 025 ] 1

MWOO-135-140BLD | 0382002 | 1 11 HLOAQETHANE 04 J 0125 1 1
CARBON TETRACHLORIDE 063 J 025 1 1

CIS-1,2-DICHLOROETHENE 041 J 025 1 1

TETRACHLOROETHENE 7A = 025 1 1

PZ03-110 112BL 03/20/2002 |CIS-1,2-DICHLORCETHENE 055 J 025 1 1
TRICHLORQETHENE 086 J 025 1 1

TETRACHLOROETHENE 27 = 025 1 1

PZ04-102-104BL 03/20/2002 |BENZENE 03 J 0125 1 1
PZ04-102-104BLDH1 ACETONE 1600 = 25 100 10
PZ05-74-TEBL 03/20/2002 {FTRICHLOROETHENE 48 - 025 1 1
ACETONE 4 J 25 10 1

PZ0B-88-988L Q¥20/2002 |TOLUENE 037 J 025 1 1
TRICHLOROETHENE 031 J 025 1 1

PZ07-106-1088L C15-1,2-DICHLOROETHENE 19 = 028 1 1
03/192002 TRICHLORQETHENE 24 - 025 H 1

All resulls reporied in micrograms par liter
Only dalecied paramalens presented in this iable

All samples wers analyzed according lo EPA Method SWE48 B26CB unless ciherwise noled

“‘Samples snalyzed according 1o EPA Method SWBAS B270
Shading and bokd value indicales parameter exceedance of Federaf Drinking Walsr Maximum Conlaminant Luvets (MCLa) or Maximum Gantaminant Level Goal (MGLG)

MW Monltoring Wall
PZ Puzemelot

J » Evidance ol paramates present Parnmeler delecled al or below laboratory detection hmit

D = Same sample as predecesscr sample with aimllar aample number howevar sempis diuisd lo cefine the concenimtion ol 1he parametlar in tha sampla

Page 2 of 2
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Table 4

VOC and SVOC PDB and Low-Flow Sample Result Summary - November/December 2001
Maut insiallaten LTOA Sarpiing Event

Flold tdontiflcation D":;o:":‘f:;“np" Anaiyte Result L;Z‘:::'I::" D"::"I't"" Reporting Limit
1,1,2,2-Tetrachioroethane 17 - 009 1
1,1-Dichloreethene 013 J on 1
1,2-Dichtoroathane 015 J an 1
[Mw-100-1 1211101 Acetone 49 J 11 5
cis-1,2-Dichloroathene 11 = g12 1
Tetrachloroethens 14 = 012 1
trans-1,2-Dichioroethense 014 J 011 1
MW-100-10L 12711101 Trichloroatherie 44 = (65 5
1,1,2,2-Tetrachloroethane 038 J 009 1
1,1-Dichloroethens 012 J an 1
MW-100-2 121101 1,2-Dichloroethane 015 J on 1
18- 1,2-Dichloroethens 1 = ¢12 1
trans-1,2-Dichloroethene G 18 J 011 1
Tetrachloroethene 41 = 12 10
MW-100-20L R 58 = 13 10
1,1,2,2-Tetrachloreethane a4z J 009 1
1,1-Dichlorosthene 014 J on 1
MW-100-3 121110 1,2-Dichloroethans o J 011 1
cis-1,2-Dichloroethene 12 = 012 1
trans-1,2-Dichlorcethena 012 J 011 1
Telrachtoroathena 43 = 12 10
MW-100-3DL 121101 Trichioroethens 65 - 13 10
1,1-Dichloroethene 028 J on 1
1,2-Dichlorosthane 018 J on 1
MW-100-4 121121 Bromomethane 02 J 018 1
cis-1,2-Dichloroethens 12 = 012 1
trans-1,2-Dichlorosthens 018 J ot 1
Tetrachloroethena 83 = 12 10
MW-100-4DL 121 Trichloroethena 81 = 13 10
1,1,2,2-Tatrachloroethane 058 J 009 1
1,1-Dichiaroethena 029 J [VER] 1
|MW-100-5 1211101 1,2-Dichioroethane 017 J on 1
cis-1,2-Dichloroethena 13 = 012 1
trans- 1,2-Dichloroethene 015 J 011 1
Tetrachloroethens 65 = 12 10
[Mw-100-5DL 2nio Trichloroethens o = 13 10
1,1,2,2-Tetrachloroethana 012 J 008 1
1,2-Dichloroethane on J 01t 1
[Mw-100-6 2o cis-1,2-Dichloroethene 12 = 012 1
trans-1,2-Pichlorosthens 015 J 011 1
Tetrachlorosthena 51 = 12 10
MW-100-60L 1211701 Tnchlorosthena 75 = 13 10
1,1,2,2-Tetrachloroethane 315 i} 009 1
1,1-Dichloroethene 02 J oNn 1
MW-100-7 1211/01 1,2-Dichioroethane 018 J oM 1
cis-1,2-Dichloroethene 12 = 012 1
trans-1,2-Dichloroethene 018 J on 1
Tetrachlorcethene 85 = 12 10
|Mw-100-70L 12101 chiorosthens 94 = 13 10
1,1,2,2-Tetrachloroethane 023 J 009 1
1,1-Dichloroethena o J o 1
MW-100-8 1211/01 1,2-Dichlorpethane 017 J 011 1
cis-1,2-Dichloroethena 12 = ¢12 1
trans-1,2-Dichlorosth 013 J 011 1
Tetrachioroothena 81 2 12 10
MW-100-80L 1210 Trichloroethene 97 = 1,3 10
1,1,2,2-Tetrachloroethans 013 J 009 1
1,1-Dichioroethens 018 J on 1
|MW-100-9 1211/01 1,2-Dichloroethane 014 J on 1
cia-1.2-Dichlorogthene 12 = 012 1
trans- 1,2-Dichloroethene 017 J ot 1
Tetrachlorogthene 63 = 12 10
Ew-100-9m. 21101 Trichlorosthane 98 = 13 10
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Table 4

VOC and SVOC PDB and Low-Flow Sample Result Summary - November/December 2001
Main Instatiaior LTOA Samphing Event

Fleld Identification D“:;O:LZ‘:::"" Analyte Result ";':;'l;:::" D":‘I’;'I'l"" Reporting Limit
o1s-1,2-Dichloroathene 0z7 J 012 1
MW-101-109 12/21/01 Tnchloroethena 087 J 013 1
MW-101-109DL 12/21/01 Tetrachiorcethene 450 = 48 40
Chlaraform 042 J G112 1
MW-101-124 12/21/01 cis-1,2-Dichloroethensa 038 J 012 1
Trichloroethens 0 B4 J 013 1
MW-101-124D1, 12/21/01 Tedrachloroethens 480 = 48 40
Chloroform 038 J 012 1
MW-101-89 12/21/01 cis-1,2-Dichloroethena 034 J 012 1
Trichloroethene 095 J 013 1
MW-101-89DL 12/21/01 Tetrachloroethene 530 B 48 40
1,1,2,2-Tetrachlorosthane Q23 J 009 1
MW -102-1 12110 Carbon disulfide 033 Jd 014 1
Tnchlerogthene 0% J 013 1
1,1,2,2-Tetrachloroethane 044 J 008 t
MW-102-2 12711/01 Carbon chsulfide 028 J 014 1
Trichlorosthens 033 J 013 1
1,1,2,2-Tetrachloroethane 035 J 009 1
MW-102-3 12/41/01 Carbon disulfide 021 J 014 1
Trichioroethene 025 J 013 1
1,1,2,2-Tetrachloroethane 03 J 009 1
MW-102-4 1211101 Tnchloroethene 022 J 013 1
1,1,2,2-Tetrachloroethane 023 J Q09 1
MW-102-5 121110t Trichloroethene 018 J 013 1
IMW-102-6 12/11/01 1,1,2,2-Tetrachloroethane 013 J 08 1
1,1-Dichlorcethane n2t J 014 1
Acelcne 15 J 14 5
Chlcroiom 19 = 014 1
Ethylbenzene 014 J 012 1
MW-103-1 11/30:01 - p-Xylene 045 3 023 0
o-Xylene 013 J 013 1
Toluene [+B1] J 011 1
Tnchloroathens 03 J 012 1
1,1-Dichloroethane 042 J 014 1
Chiorotorm 43 = 014 1
[Mw-103-2 11730601 - p-Xytene 028 ) 023 2
Tnehloroethena 069 J 012 1
1,1-Dichlorosethane 17 = 014 1
1.1-Dichloroathene 14 = 023 1
1,2-Dichioroethane 018 J 01 1
Chloroform 16 = 014 1
MW-103-3 3ot cls-1,2-Dichlorosthene 038 J 012 1
Ethylbenzens 013 J g1z 1
m-,p-Xylene 038 J 023 2
Tnchlorosthens 438 = 012 1
1,1-Dichloroethane 14 = o114 1
1,1-Dichioroethane 1 = 023 1
1,2-Thchloroethane 018 J a1 1
'!MW-tUS-d 11/30/01 Chloralomm 14 - 014 1
cis-1,2-Dichloroethene 033 J 012 1
Tnchloroathena 39 = 012 1
1,1-Duichlorgethane 18 = 014 1
1,1-Dichloroethens 15 = 023 1
1,2-Dichtorosthane 016 J 01 1
Chlorotorm 15 = 014 1
MW-103-5 TVAWO 1i-1,2-Dichloroethene 034 J 012 1
Ethylbenzena 015 J 012 1
m- p-Xyleng 044 J 023 2
Tnchlorosthene 44 = 012 1
1,1-Dichleroethane 17 = 014 1
1,1-Dichloroathens 12 = 023 1
1,2-Dichloroethane 017 J o1 1
MW-103-6 RO eorotorm 18 - 014 1
c1s-1,2-Dichtoroethene 036 J ¢12 1
Techioroethens 46 = 012 1
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Table 4

YOC and SVOC PDB and Low-Flow Sample Result Summary - November/December 2001
Marn installaiion LTOA Sampling Event

Date of Sample Laboratory Detection
Fleld Identification Collection Analyte Resuft Qualifier Limit Reporting Limit
1,1-Dichioroethane 18 = 014 1
1,1-Dichloroethens 14 = 023 1
1,2-Dichloroethane ¢18 J 01 1
MW-103-7 113001 Chlorotorm 17 = 014 1
ci8-1,2-Dichloroethena 039 4 012 1
Tnchloroethane 49 = 012 1
1,1-Dichieroathane 17 = 014 1
1,1-Dichioroethene 12 = 023 i
1,2-Dichloroethane 018 J 01 1
[Mw-1038 3001 ehiarotorm 18 = 014 1
cis-1,2-Dichloroethene 038 J g1z 1
Trichloroethene 49 = 012 1
1,1-Dichloroethane 15 = d14 1
1,1-Dichioroethene 11 = 423 1
1,2-Dichioroethane 015 J 01 i
MwW-103-9 11/30/01 Chiorotorm 17 = 014 1
ci1s-1,2-Dichlorosthene 037 J 012 1
m-,p-Xylena o271 J 023 2
Trichloroethene 586 = 012 1
1.1-Dichloroethane ¢16 J 014 1
Acatong 17 J 14 5
Casbon disuflide 13 = o022 1
Chiorotarm 4 = 014 L
|MW-104-1 11/30/01 E1hylbenzeﬁe 061 &4 012 1
m-,p-Xylene 18 J 023 2
o-Xylene 0587 J 013 1
Toluene 045 J on 1
Tnchigroethena 083 J 012 1
Acetone 16 J 11 5
Carbon disutide 17 = 014 1
Chlorotorm 46 = g12 1
Ethylbenzene 0 6% J a1 1
MW-104-2 11/30:01 mg-Xylane 55 - 02 5
Methylena chlonde 013 J 008 1
o-Xyleng 0869 d o1 1
Trichloroethene 11 = 013 1
1.1-Dichloroethanse 016 J 012 1
Acetone 14 J 11 5
Carbon disulide 15 = 014 1
Chlorotorm 48 a 012 t
MW-104-3 TR0T Lenabenzene 073 J 01 1
m-,p-Xylene 24 = o2 2
o-Xylene 074 J 01 1
Tnchloroethena 11 = 013 1
1,1-Dichloroethane 018 J 012 1
Carbon disuthde 14 = 014 1
Chiorotorm & = g2 1
MW-104-4 11/30/01 Ethylbenzene o7 J on 1
m-,p-Xylena 22 = 02 2
o-Xylene 068 J o1 1
Tnchioroethene 13 = 013 1
1,1-Dichloroethane 037 J 012 1
1,1-Dichicroethene 048 J on 1
Acetona 31 J 11 5
Carbon disulfide 094 J 014 1
Chlarotorm 10 = 012 1
MW-104-5 11730601 cis-1,2-Oichloroethene 022 J 012 1
Ethylbenzene 055 J on 1
m-,p-Xylene 16 J o2 2
Methylene chlonde 021 J 006 1
o-Xylena o044 4 o1 1
Trchleroethens &84 = 013 1
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Table 4

VOC and SYOC PDB and Low-Flow Sample Result Summary - November/December 2001
Maw Instaliation LTOA Sampling Event

Data of Sample Laborato Detectlon
Fleld Identiflcation Collacuonp Analyte Result Qualiﬁe:y Limit Reporting Limit

1,1-Dichleroathane 055 J 012 1

1,1-Dichloroathane 11 = on 1

Acetone 22 J 11 5

Chiorotorm 17 = a12 1

cis-1,2-Dichlorcethene 04 J 012 1

MW-104-6 n// Ethylbenzene 038 J on 1
m-,p-Xylena 13 J o2 2

Methylens chlonde 012 J 006 1

o-Xylene 03 J 01 1

Trichloroethana 18 = 013 1

1,1-Dichioroathane 06s J 012 1

1,1-Dichloroethens 14 = on 1

Chlorotorm 18 = 012 1

IMW-104-7 11/30/01 cis-1,2-Dichloroethene 047 J 012 1
Eihylbenzene 014 J o1 1

m-.p-Xylena 039 J 02 2

Tnehioroethans 19 = 013 1

1,1-ichioroethane 048 J g12 1

1,1-Dichlorosthena 12 = on 1

Bromomethane 15 = ¢18 1

Chlosotorm 14 = 012 1

MW-104-8 11/300% cis-1,2-Dichlcroethene 036 J 012 1

Ethylbenzene 013 J on 1

m-,p-Xylena 048 J 02 2

Trichloroethene 19 = 013 1

1,1-Dichloroethane 056 J a12 1

1,1-Dichloroethene 13 = o1 1

Acetone 22 J 11 3

[Mw-104-9 1173001 Chloroform 19 = 012 1
cis-1,2-Dichloroethens 045 J 012 1

Tnchioroethens 20 = 013 1

Carbon tetrachlonde 052 J 01 1

Chloroform 014 J 012 1

MW-107-1258 1221/01 cis-1,2-Dichlcroathena 034 J 012 1
Tetrachlaroethene 045 J 012 1

Trichloroethene 2B = 013 1

Carbon tetrachlonde 06 J 01 t

Chloroform 016 J 012 1

, JMW-'IO?-MT 12721/01 o15-1,2-Dichloroethene 02g J 012 1
Tetrachloroethene 067 J 012 1

Trnechloroethene 268 = 013 1
bis(2-Ethythexyl)phthalate 9 J 059 10

Carbon disulfide 028 J 014 1

Chleroform 64 = 012 1

. ci1s-1,2-Dichoroethene 018 J 12 1
MW-108 122000 |\ ethytene chioride 034 J 008 1
Tetrachloroethene 26 = 012 1

Toluene 023 J 012 1

Trchioroethene 64 = 013 1

1,1-Dichleroethane 05 J 028 1

Chiorotorm 569 = 026 1

IMW-83 09/27/01 c1s-1,2-Dichlorcethene 048 J 013 1
Tetrachlorcethene 24 = 04 1

Trichloroethene 448 = 035 1

1,2-Dichloroethana 13 = on 1

1,2-Dichlorepropane 045 J 011 1

Bromomethane 033 J 018 1

Chlarabenzens 027 J 01 1

Chloromethane 02 J 013 1

MW-85-2 113001 Ethylbenzene 015 J on 1
m-,p-Xylene 055 4 02 2

Methyiena chlonde 05e J 008 1

a-Xylene o1 J [ 1

trang-1,2-Dichlgroethéne 048 J 011 1
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Table 4

VOC and SVOC PDB and Low-Flow Sample Result Summary - November/December 2001
Main instatianon LTOA Sampling Event

Date of Sample Laborato Detectlon
Fleld Identification | o 0~ Analyte Result Qua"ﬂe:" o | Reporting Limn
Carbon tetrachlodde 110 a 2 20
Chlorotorm 81 = 24 20
MW-85-2DL 11/30/01 cis-1,2-Dichloroethene 25 = 24 20
Tetrachloroathene 45 = 24 20
Trichlorosthene 21 = 28 20
1,2-Dichioroathane 14 = on
1,2-Dichtoropropane 058 J on 1
Banzens 012 J 012 1
MW-85-3 1o Chiorobenzena 029 J 01 1
Methylene chionde 023 J 006 1
trang-1,2-Dichloroethena 074 J AR 1
Carbon tetrachloride 140 = 2 20
Chiorotorm 66 = 24 20
MW-85-3DL 11/30/01 ci3-1,2-Dichloroethena 30 = 24 20
Tetrachioroathens 67 = 24 20
Trichloroethene 26 = 26 20
1,2-Dichloreethane 13 = on 1
1,2-Dichloropropane 048 J an 1
MW-§5-4 11730001 Chlorobenzene D28 J 01 1
me,p-Xylene 043 J 02 2
frans-1,2-Dichloroethene 062 J 013 1
Carbon tetrachloride 130 = 2 20
Chioroform 87 = 24 20
MW-B5-4DL 11430001 cis-1,.2-Dichloroethene 3¢ = 24 20
Tetrachloroethene 54 = 24 20
Trichloroethena 23 = 28 20
1.2-Dichloroethane 13 = on 1
1,2-Dichtoropropane 057 J 011 1
Chlaorcbenzene 028 J 01 1
MIN-85-5 1173001 m-,p-Xylene 03 J 0z 2
Methylene chionde 081 J 008 1
trans- 1,2-Dichlarosthens 066 J 011 1
Carbon tetrachlonde 120 = 2 20
Chlorotorm 63 = 24 20
MW-85-5DL 11/30/01 cis-1,2-Dichloroethena 28 = 24 20
Tetrachloroethena 49 = 24 20
Tiichloroethens 25 = 26 20
1,2-Dichloroethans 12 L 011 1
1,2-Dichloropropans 04 J 01 1
Acetong 43 J 11 5
Chlorabenzens 024 J a1 1
Chloromethane 014 J 013 1
raw-85-6 170 Ethylbenzene 025 J on ¥
m-,p-Xylene 089 J4 02 2
Methylene chlorida 055 J Q06 1
o-Xylene o21 J 01 1
trans-1,2-Dichloroethena 058 J o1 1
Carbon tetrachlonde "o = 2 20
Chloroform 84 = 24 20
taw.85-60L 11/30/01 cis-1,2-Dichloroethene 28 = 24 20
Tetrachloroethene kil = 24 20
Trichloroethena 2 = 28 20
1,2-Dichlgroethana 73 = 01 1
1,2-Dichloropropane 11 = 008 1
cis-1,2-Dichlorogthens 18 = 012 1
Ethylbenzeng Q22 J 012 1
m- p-Xylene 086 J 023 2
Mw-8e-1 173001 o-Xylena 023 J 013 1
Tetrachloreethene 18 = 012 1
Toluene 052 J o1 1
trans-1,2-Dichlargethena o028 J 15 1
Tnchloroethene 52 = g12 1
Carbon tetrachloride 26 = 07 8
|Mw-se-10L 1173001 Chicroform 34 = 07 5
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Table 4
VOC and SVOC PDB and Low-Flow Sampte Result Summary - November/December 2001
Main Installation LTOA Sampimg Event
Figld Ideniification Da::ooﬁi::::fla Analyte Resul Lg:‘::;::? De:j:::‘on Reporting Limit
1,2-Dichloroethane 87 = 01 1
1,2-Dichleropropane 15 ® 008 1
|Mw-as-2 11730101 Chicrobenzens on J 01 1
trans-1,2-Dichloroethene 039 J 015 1
Carbon tetrachloride i) = 14 10
Chloroform 73 = 14 10
MW-86-20L 11/30/01 c13-1,2-Dichloroethane 47 = 12 10
Taetrachioroathene 180 = 12 10
Trichloroethene 21 = 12 10
1.2-Dichloroethane 28 = 01 1
J 1,2-Bichloropropane 13 = 008 1
Mw-88-3 117301 Chiotobenzene 012 J 01 1
trans-1,2-Dichlorcethene 092 J Q15 1
Carbon tetrachlonde 94 = 28 20
Chloroform B4 = 28 20
{Mw-86-3DL 11/30:01 cis-1,2-Dichlorgethena 58 = 24 20
Tetrachivroathena 280 = 24 20
Trichloroethane 25 = 24 20
1,2-Dichloroathane 25 = 01 1
1,2-Dichloropropans 13 = 0408 1
MW-88-4 113001 Chlorobenzens 012 J 01 1
irans-1,2-Dichloroethena 17 = 015 1
Carbon tetrachlorlde 85 = 28 20
Chiaroform 2] = 28 20
[MW-86-4DL 11/30/01 cig-1,2-Dichlaroethens 39 = 24 20
Tetrachloroethane 280 = 24 20
Trichloroethene 25 = 24 20
1,2-Dichloroethane 2 = 01 1
1,2-Dichloropropane 12 = 008 1
MN-88 3 13001 Chlorobenzens 012 J 01 1
trans-1,2-Dichloroethene 1 = 015 1
Carbon tetrachlonde 93 = 28 20
Chloroform 80 = 28 20
MW-86-50DL 11/30/01 ci18-1,2-Dichlorgethene 57 = 24 20
Tetrachloroethene 280 = 24 20
Trichloraethens 25 = 24 20
1,2-Dichloroethans 29 = 01 1
1,2-Dichloropropane 13 = 008 1
MW-66-6 113001 Chiorobenzene on J 01 1
trans-1,2-Dichloroethense 11 = 015 1
Carbon tetrachloride 1] = 28 20
Chloroform 80 = 28 20
rMW-aG-BDL 11/30/:01 cis-1,2-Dichloroethens 55 = 24 20
Tetrachioroethens 230 = 24 20
Tnchlorogthene 23 u 24 20
1,2-Dichloroethane 29 = o1 1
1,2-Dichloropropane 12 = 008 1
Mw-88-7 173001 Chlorobenzens o J 01 1
trans-1,2-Dichloroethens 089 J 015 1
Carbon tetrachloride ] = 28 20
Chlaraform 78 = 28 20
MW.-86-70L 11430/ cis-1,2-Dichloroethene 53 = 24 20
Tetrachloroethene 240 = 24 20
Trichloroethane 24 = 24 20
t,2-Dichloroethane 28 = 01 1
|MW-86-8 11/30/01 1.2-Dichloropropane 13 = 008 1
trans-1,2-Dichloroethene 063 J 015 1
Carbon tetrachionde 89 = 28 20
Chiaroform 83 = 28 20
MW-88-BDL 11/30/01 cis-1,2-Dichloroethens 56 = 24 20
Tetrachloroethene 200 = 24 20
Tnchlorosthens 24 = 24 20
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Table 4

VOC and SYOC PDB and Low-Flow Sample Result Summary - November/December 2001
Main Instaiation LTGA Samphng Evenl

Fiaid Identification Da:;nzfef:::‘ple Analyte Result L;T;'i;:::y Dnlt.le;tlllon Reporting Limit

1,2-Dichloroathana 21 = on 1

1,2-Dichloropropane 097 J on 1

Ethylbenzens 022 J4 on 1

m-,p-Xylene 056 J 02 2

JM-86-9 W00 ethylene chioride 79 - 008 1
o-Xylene g6 J a1 1

Toluane g22 J 012 1

Tiichloroethene 12 - 013 1
Carbon tetrachlonde 37 = 1 10
Chloroform 68 = 12 10
M-8-90L W01 18-1,2-Dichloroethena 78 - 12 10
Tetrachloroethene 80 = 12 10

Carbon tetrachlonda 32 = o 1

Chtoroform 1" = 014 1

cis-1,2-Dichioroethene 21 - 012 1

Ethylbenzene 048 Jd 012 1

MW-88-1 11/30/01 m-,p-Xylene 13 J 023 2
o-Xylena 041 J 013 1

Tetrachloroathene 81 = 012 1

Toluene 068 J on 1

Teichlorosthene 11 = 012 1

Carbon tetrachlonde 29 = 014 1

Chloroform 1 = 014 1

cis-1,2-Dichlorogthena 18 = 012 1

Ethyibenzene 042 J Q12 1

Mw-88-2 113001 m-p-Xylene 07 J 023 2
o-Xylene 022 J 213 1

Tetrachloroethene 53 = g12 1

Toluene 064 J 011 1

Trichloroethene 097 J 012 1

Carbon tetrachloride 18 = 014 1

Chloroterm 084 J G114 1

cis-1,2-Dichlaroethene 11 = 012 1

Ethylbenzene 026 J 012 1

[paw-88-3 H/30/01 - p-Xylene 028 J 023 2
Tetrachloroethene 25 = 012 1

Toluene 053 J 011 1

Tnchlorosthena 071 J 012 )]

Carbon tetrachlonde 13 = 014 i

Chloroform 051 J 014 1

15~ 1,2-Dachloroethene 08Bt J 012 1

Ethylbenzene 046 J 012 1

MW-26-4 11/30/0% m-p-Xylene 082 J 023 2
o-Xylene 029 J 013 1

Tetrachlorpethens 23 = 012 1

Toluene a57 J on 1

Tnchloroethens 058 J 012 1

Carbon tetrachlonde 1 = 014 1

Chlorotorm G42 J 014 1

cis-1,2-Dichiaroethens 083 J 012 1

Ethylbenzena o J 012 1

MW-B8-5 143001 m-,p-Xylens 081 J 023 2
o-Xylana o018 J 013 1

Tetrachloroethens 22 = 012 1

Toluene 029 J 01t 1

Tnchloroethene 052 J 012 1

Carben tetrachlende 31 = 014 1

Chioroform 12 = 014 1

cig-1,2-Dichloroethene 064 J 012 1

MW-88-6 11730/ Ethylbenzens 016 J 012 1
m-,p-Xylene 028 ¢4 023 2

Tetrachlorogthene 88 = 012 1

Tnchloroethena 38 = 012 1

Carbon tetrachlonde 5.2 = 014 1

Chlarotorm 19 = 014 1

MWw-88-7 11130101 cis-1,2-Dichloroethene 14 = g2 1
Trchloroathens 5.6 = g12 1

MW-88-7DL 11/30/01 Tetrachloroethene 29 " 024 2
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Table 4

VOC and SVOC PDB and Low-Flow Sample Resuit Summary - November/December 2001
Main Installabon LTOA Sampling Event

Date of Sample Laborato Detectlon
Field ldentification Colle cuonp Analyte Result Qualllle:y Limh Reporling Limit

|Carbon tetrachioride 5.8 = 014 1
Chleroform 19 = 014 1
Mw-88-8 1173001 1s-1,2-Dichloroethene 15 = 012 1
Trichloroathane 81 = 012 1

MW-88-80L 11/30/01 Tatrachlorosthens 27 = 024 2
1,2-Dichleroethane 014 o+ 01 1
1,2-Bichloropropane 0085 J 008 1
Carbon tetrachloride 20 = 014 1
MW-82-2 13001 Chloroform 69 = 014 1
cis-1,2-Dichloroethena 7 = 012 1
Trichloroetheng 45 = 012 1

IMwW-82-2D1 11/30/01 Tetrachlorosthene 150 = 12 10
1.2-Dichlorcathane 014 J o1 1
1.2-Dichloropropane 0087 d 008 1
Carbon tetrachloride 20 = 014 1
[Mw-e2-3 113001 Chioroform B7 = 014 1
cis-1,2-Dichloroethene ? = 012 1
Tnchlorogthena 45 = 012 1

MW-92-30L 11/30/01 Tetrachloroathens 180 = 12 10
1,2-Dichloroethane 012 J 01 1
Carbon tetrachlonde 18 = 014 1
MW-92-4 1173001 Chloroform 61 = Q14 1
¢is-1,2-Dichloroethene 62 = o12 1
Tnchloroethene 42 = 012 1

|MW-g2-4DL 11/30/01 Tetrachloroethene 150 = 12 10
1,2-Dichloroethane on J o1 1
1,2-Dichleropropane 0082 J Q08 1
Carbon tetrachlonde 19 = 014 1
MW-g2-5 11/30/01 Chioroform 65 = 014 1
©13-1,2-Dichloroethene 66 = 012 1
trans-1,2-Dichlorocethens 018 J 015 1
Tnchloreathena 45 = 012 1

IMW-92-50L 11/30/01 Tetrachloroethene 160 = 12 10
1,2-Dichloroethane 014 Jd 01 1
1,2-Dichloropropane 0089 Jd 008 1
Carbon tetrachionde 18 = 014 1
Chloroform 82 = 014 1
[Mw-928 11/30/01 ci15-1,2-Dichloroethene a1 = 012 1
Toluene 012 J on 1
trans-1,2-Dichioroethene g21 J 015 1
Trichloroethene 43 = 012 1

{MW-82-6DL 11/3:01 Tetrachloroethens 130 = 12 10
MW-93-6 11/30/01 Acetone B J 11 3
Carbon disullide a4as 4 014 1
Chiaroform ¢ 69 J 012 1
Ethylbenzene 038 J on 1
rw-63-7 /3001 m-,p-Xylene 12 J o2 2
o-Xylene 028 J o1 1
Taluene 03 J 012 1

MW-83-70L 11/30/01 Acetona 220 J 44 20
Carbon disulfide o021 J 014 1
Ethylbenzena D2 J on 1
MW-94.-2 1211/01 M p-Xylena 043 3 02 2
0-Xylensa 013 J 01 1

MW-04-2D1 12/11/01 Acstone 2700 = 44 200
Carbon tetrachloride 18 = o1 1
Chloroform 2 = o112 1
¢ig-1,2-Dichloroethens 023 J a12 1
Ethylbenzene 03 J o1 1
m-,p-Xylens o082 J o2 2
[Mw-s6-1 173001 Methylene chlonds o J o006 1
o-Xylena 023 J 01 1
Tedrachloroethene 19 = 012 1
Toluena 018 J 012 1
Trichtoroathene 019 J 013 1

MW-96-1DL 11/30/01 Acetone 2200 J 44 200

Page 8 of 10
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Table 4
VOC and SVOC PDB and Low-Flow Sample Resull Summary - November/December 2001
Mawn Instaliahon LTOA Sampling Eveni
Date of Sample Laborato Detection
Fleld tdentification | “° 0 mlm” Anatyte Result Quallﬂe:v i | Reporting Limi
Chlorotorm 27 = 012 1
Ethylbenzene o7 J on 1
m-p-Xylene 21 = 02 2
MW-96-2 11/3001 Mathylene chlonde 049 J ooe 1
o-Xylana 06 J 01 1
Tetrachloroethene 088 J 012 1
Toluene 057 J 012 1
MW-86-2DL 11/30/01 Acetone 2500 J a4 200
Chlorotorm 3B = 012 1
Chtoromethane 013 J 013 1
Ethylbenzene 07 J 011 1
m-p-Xylene 2 = 02 2
MW-96-3 /3001 Mathylene chloride 12 = 006 1
o-Xylena 058 J 01 1
Tetrachloroethene o2t J 012 1
Toluena 076 J 012 1
IMW-28-3DL 11/30/01 Acetona 1600 J 44 200
Carton disulfide 017 J 014 1
Chlorotorm 58 = 012 1
Chloromethane 015 J 013 1
Ethylbenzene 058 J on 1
MW.-06-4 1/30/Q1 m-,p-Xytene 17 J 02 2
Methylene chionde 18 = 006 1
o-Xylena 042 J 0t 1
Tetrachlorosthene 03 J ¢12 1
Toluene G083 J g12 1
MW-96-4DL 11/30/01 Acetone 1300 J 44 200
Chioroform B3 = ¢12 1
Ethylbenzene 081 J on 1
J m- p-Xylene 27 = 02 2
MW-96-5 11/30/01 Methylene chionde 19 = 006 1
o-Xylene 075 J4 01 1
Tetrachioroethene 013 J 012 1
Toluens 086 J 012 1
|MW-98-50L 11/30/01 Acetone 1200 J 44 200
Chlorotorm 59 = 012 1
Ethylbenzene 078 J o1 1
m- p-Xylena 25 = 02 2
|MW-96-6 11/30/01 Methylene chlonde 16 = 006 1
o-Xylene 078 J 01 1
Tetrachlorpethene 014 J 012 1
Toluens 048 J 012 1
IMW-96-6DL 1130/ Acetona B40 J 44 200
Acetone 46 J 11 5
Carbon disulhde om J 014 1
MW-97-1 11/30/01 Chioromsthane 013 J 013 1
Tnchleroethene 014 J 013 1
Acetong 48 J 11 5
|MW'97'2 173001 Chioromethane 018 d 013 1
|Mw-87-3 11730001 Acetone 72 J 14 5
|MW-87-4 11730401 Acetone 62 J 14 5
MW-97-5 11/30/01 Acatone 10 J 14 5
Acetona 13 J 14 5
MW-67-6 R Methylene chlande 012 J a1 1
MW-57-7 11/30/01 Acetone 12 J 14 5
Ethylbenzene 019 J G112 1
: m-,p-Xylene 042 J 023 2
MW-97-8 11/30/01 Methylene chioride ots J on 1
o-Xylene 014 J 013 1
MW-07-8DL 11/3001 Acetone 73 J 27 10
2-Butanone 22 J 077 5
Chtgrotomn 024 J 014 1
Ethylbenzene 037 J 012 1
m-,p-Xylang 12 J 023 2
[Mw-98-1 1730701 o-Xylena 038 J 013 1
Tetrachloroathene 44 = 012 1
Toluene 028 J on 1
Trichloroethene 083 J 012 1
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Table 4

YOC and SVOC PDB and Low-Flow Sample Result Summary - November/December 2001
Main Instalialion LTOA Sampling Event

Date of Sample Laboratory Detection
Field Identification Collection Analyte Resutt Quallfler Limit Reporting Limit
MW-gB8-1DL 11/30/01 Acetone 150 J 27 10
2-Butanone 14 4 077 5
Chiloroform 026 J 014 1
Ethylbenzene 032 J 012 1
m-,p-Xylane 12 J 023 2
MW-88-2 14/30/01 o-Xylens 034 1 013 1
Tetrachlorosthena 55 = g1z 1
Toluene 024 J on 1
Trichloraethena 089 J g12 1
MW-98-20L 11/30/01 Acetona 100 J 27 10
2-Butanone 17 J 077 5
Acetone o8 J 14 5
Carbon disullida 024 J 22 1
Chlorotorm 024 J 014 1
Ethyibenzene o J 012 1
pi-58-3 TR0 pXylens 097 J 023 2
o-Xylena 028 J 13 1
Tetrachloroethene 7.7 = 012 1
Toluene 015 J on 1
Tnchloroethens 088 J 012 1
2-Butanane 17 J 077 5
Acatona 98 J 14 5
Chiorolorm 026 Jd 014 1
Ethylbenzens o4 J 012 1
[Mw.88-4 11/30/01 m-p-Xylene 13 J 023 2
o-Xylene 039 J 013 1
Tetrachloroethene az = 012 1
Toluene 019 J o1 1
Trichloroethene 0% J 012 1
2-Butanone 25 J4 077 5
Chiorotorm G23 J 14 1
Ethytbenzene oM J o12 1
m-,p-Xylene 11 J 023 2
Mw-98-5 14/30/01 o-Xylene 032 J 013 1
Tetrachloroethene 15 = Q12 1
Toluene on J on 1
Tnchloroethena 048 J 012 1
MW-98-5DL 11/30/01 Acetona 100 J 27 10
Acetone 4 J 1 5
Carbon disulfide 025 J 014 1
MIN-99-1 HRORT o, pXylene 038 J 02 2
Tnchloroethene 058 J 013 1
[MW-99 2 11/30/04 Trchloroethens 038 J 013 1
[rMaw-59.3 11/30/01 Tnchloroethena 028 J 013 1
MW-69-4 11/30/01 Chloreform 013 J 012 1
Chloroform 015 J 012 1
MW-98-5 V173001 Trichlorpethens 014 J 013 1
MW-95-7 11/30/01 Chlgrotorm 015 J 012 1
1MW-86-8 11/30/01 Chiaroform 013 J a12 1
[Mw-95-9 11/30/01 Chloroform 014 J 012 1
NOTES

All reaulta repcrted in micrograme per Iiter
Only detecind paramueiers presentied n thes table

Alt wies were ly

ding o EPA Mathod SWe48 82608 unless otherwie noted

‘*Bamples analyzed according to EPA Method SWE4B 3270
Shading and botd valug ndicates parametar valua 81 or above Faderal Drinking Water Maxamum Contaminant Levels {(MCLs) or Max. Contaminani Level Goal {MCLG)

Current MCL Jor Chioroform is 80 v/l howaver thia leved is under review by EPA (EPA, 2002)

MW Monitoring Wall
FZ Puzomaler

J = Entimated P

at or below

limi

DL = Same sampla as praciscessor sample with simiiar sample number, howaver sample diuied 1o define the concentration of the paramelst n the sample
Example Sample Mo - MW 08 8 whera & repreaents the 6th diffusion bag sample from the top of the water column

Page 10 of 10
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Table 5
Geochemical Paramaters Low-Flow Samphng Summary - March 2002
Mawn Inslak: Baselng dwils 9 Cvent
Adusted | o) sted
b Locatlon to EBT Laborat Minjren ilution
Idtn::iaclallnn Treatablllty Study Area Sample identlfication ’:I'I‘:t'::f: Sample Date Analyte Result Quallﬂ::y Dcl:c;::v Ra&:l':ng DFactcr
LEnit
REK175M Acetylena 1 = 1} 0026 1
8015M Acetic Acid a9 ¥ oog 1 1
B015M Formic Acid 03 4 oos 1 1
MWT2-BL 8015M 03/21/2002  |tactc Acd 05 ¥ 006 1 1
E3102 Alkafinrty 120 = 5 10 1
SWa058 Mitraile az s G067 (1] 1
SWI056 Sulfate 24 = 05 1 1
MW-72 Upgradient to Study Area 8C15M Acehc Acid 1 = oos H 1
1 RSK175M Acetylene (3] = o 0026 +
80t5M Formic Acid G4 J 005 t 1
MW72 BLD 8015M 03/21/2002 Lachic Acd o33 J 006 1 1
£3102 Alkalinty 1206 = 5 10 1
SWa056 Nitrata 32 = 0067 06 1
SWI056 Sulfaie 24 = 05 1 1
MW-72-BLDDLY SWO056 03/21/2002 Chionde 14 = 02 04 2
MW.-72-BLDLt SWa056 03/21/2002 Chiorde 13 = 02 04 2
REK175M Acatylene ts = 0 0026 1
8015M [Acehic Acid 09 J oos 1 1
8015M Fomic Acd a3 J 005 1 1
MW-47 Upgradient te Study Area {MWA47 BL 8015M 03/21/2002  |Lachc Acid 06 J 006 1 1
1 E3G2 [Alkahnity 83 = 5 10 1
SW9056 Nitrate 15 = 0067 08 1
SWI056 Sulfale 14 = 08§ 1 1
MW-47-BLDL ¥ SWO056 03/21/2002 Chilonde 18 = 02 04 2
REK 175M |Acetylena 11 = 0 0026 1
8015M Acelic Acd 08 J oos 1 1
BO15M Forrmic Acd 03 J 0os 1 1
MW-1028 Upgradient 1o Study Area [MW102B-BL 8015M 032172002 [Lachc Acd 08 J 006 1 1
1 E302 | Atkahnity 140 = 5 10 1
SWO056 Nitrate 58 = 0067 0§ 1
SWO056 Sutfata 53 = 05 1 1
MW-1028 BLOLY SWO056 03/2172002 Chioride 35 = 05 1 5
BO15M [Acatic Aad 11 = a08 1 1
RSK175M Acetylene 11 = a Q026 1
BD15M Formic Acid 03 J 005 1 1
MW 22 Upgradient to Study Arca [MW22-BL BD15M Q212002 Lactic Acd 08 J Q06 1 1
1 E3t02 [Allcatnity 160 = B 19 1
SWo0sE Nitrate 49 = 4067 a6 1
SWOOs6 Sulate 26 = 05 1 1
MW-22-BLDLY SWS056 03/21/2002 [Chlorke 38 = 05 1 5
RSK175M |Acetylane 1 = a 4026 1
BO1SM lAcetic Acid 06 J aoa 1 1
BO15M Formic Acid 03 J aas 1 1
MwW-21 Upgradient to Siudy Area [MW21-BL BO15M CI212002  JLache Acd s J 006 1 1
1 E3102 Adkalinsy 70 = 5 10 1
SWI056 Nitrate 35 = 0067 08 1
SWICEG [Sultate 81 = 035 1 1
MW 21-BLDL1Y SWI056 03/21/2002 Chiorde 13 = 02 04 2
E31n 2 tAlkalinity 85 = 5 10 1
RSK175M lAcetylena 11 = 0 0026 1
B015M jAcetic Anid 08 J 008 1 1
8015M [Formme Acd a5 4 003 1 1
MW-1008 ‘Within Study Area 1 MW1006 t17-BL B015M 03r222002 Lactic Acd a7 J4 006 1 1
SW9056 Brormida* 058 = 01 02 1
5W9056 Chtorde” 51 = 01 02 1
5wWo056 Suliata* 64 = 05 1 1
E4151 [Total Organic Carbon a7g 4 05 1 1
E3102 JAalnity 10 = 5 10 1
E4151 [Total Organic Carban 12 = 05 1 1
RSK175M Acetylane 1 = 0 0026 1
BD15M tic Ackd ot J 008 1 1
Mw.rgy | LRl Goadentio Study {01178 8015M 032212002 [Lactc And 01 J 006 1 1
SWB056 Bromide* 08 = 01 02 1
SWI058 Nitrate 43 = 0 06T 06 1
SWO058 Suffata® 19 = D5 1 1
SWB056 Chionde” 21 = 02 04 Z




Table 5

Geochamical Parameters Low-Flow Sampling Summary - March 2002

Maw Instalalron Baseline Groundwaler Sampiing Event

Adjustad | 0 cted
Well Location to EBT Analysis Laboratery | Mininum Dilubion
\ontification | Treatabitity Stucy Area | S2mPle Identification | "\ o Sample Data Analyte Result |~ uaifier | Detaction R-ﬁn"::ng Factor
Limit
RSK175M Acetylene 09 = li] a026 1
B0t5M Formic Aoid 03 J 005 1 1
B0t5M Lactic Acd o7 J a06 1 1
MW 57 Downgradseni io Study |MWO7-BL E210 2 Q3/20/2002 Alkalnity o0 = 5 10 1
Area 1 SWECI10B 014 = 0001 oot 1
SWO056 Nitrale a = 0067 06 1
SWI055 Sulfate 48 = 05 1 1
MW-67-BLDL1 SWH05E Q3/20/2002 Chiorde 19 = 02 04 2
RSK175M Acotylena 1 = 0 0026 1
8015M Lactic Ackd 01 J 006 1 1
E3102 Alkaknity 58 = 5 10 1
MWOB-140-BL Q3/20/2002
MW 98 Downngr:i:n: to Study SWED10B Managanese 00447 = 0001 om 1
SWa056 Sulfate 5% = 05 1 1
SWI056 Nitrale a5 J 0067 08 1
MW-98-140-BLDL1 SWO056 031202002 Chlorkde 24 = 05 1 B
8015M Acehc Acd 1 = 008 1 1
RSK175M Acatytene 1 = Q 0026 1
BD15M Formic Aad 05 J 003 1 1
MW16-64-BL BO15M Q21/2002  |Lacuc Acd 0B J 006 1 1
MW-16 Upgradienl 1o Study Area E3102 Alkaknity 100 = 5 10 1
N 2 SWEO10B 0322 = oo oo 1
SWO056 Nitrale 17 = 0067 06 1
MW-15 64-8LDL+ SWUI056 03/24/2002 Chlorde 49 = 1 2 10
SWI056 Sulfate &7 2 5 10 10
BOISM Acetic Acd 14 = 008 1 1
RSK175M Acetylens 1 = o 0026 1
8015M Formic Aoid 032 J 005 1 1
MW.B88 Upgradieni 1o Study Area |MWB88-BL BOI5SM DINRON2  JLactic Acd o7 J 008 1 1
2 E4151 Total Orgame Carbon 413 = 05 1 1
SWE0108 0142 = 0001 o0 1
SWS056 Mitrale 16 = 0087 0B 1
SWI056 Sulfate L] = 05 1 1
MW-88-BLDL 1 SWE56 Q32172002 Chlarde 48 = 1 2 10
RSK175M Acetylene 11 = o 0026 1
BD1SM Acohc Acd o8 J 008 1 1
8015M Formic Acd 02 J 005 1 1
MW-50 Upgradent 1;) Study Araa |MW50-119-BL 8015M 03/21/2002 \actic Ackd o8 3 006 1 f
E3102 Alkahnty 82 = 5 10 1
SWBO056 Nitrate 3 = 00867 06 1
SWH056 Sulfate 29 = 05 1 1
MW-50-119-BLOL1 SW356 03/21/2002 Chlorde 230 = 5 10 50
r RSK175M Acetylena 1 = [} 0026 1
BO1SM Acenc Acd (1) J oo8 1 1
MWO2.09-BL BO15M 03/20/2002  |Formic Acid e3 J oos 1 1
Mw.92 Within Study Area 2 BOISM Lactic Acd o6 3 006 1 f
SWH056 Sulfate 93 = 05 1 1
SWX56 Nitrale 3 J o087 06 1
MW 92 99-BLDL1 SWI055 031202002 Chlornde 33 = 3] 1 5
RSK175M Acetylene 1 = [ 0026 1
MWB5-102-BL 8015M 0319/2002  |Acelc Acd a8 J co8 1 1
BO1EM Formic Acid G4 J Gos 1 1
8C1EM Lache Acd a7 J 008 1 1
M-85 Wilhin Study Area 2 S TRL SWECI0E | 03M9/2002__ |Manganese 0 439 = 0001 6o 3
SWo056 Nitrale 25 = G067 06 ¥
MW-85-BAIL-BL SWS056 03/21/2002 Sultate p - 65 \ )
MW-85-BAIL-BLDL1 SWaI055 03212002 Chlornde 27 65 1 5
RSK175M Acetylena 1 = (4] o026 1
MWB6-108-BL SW8010B 03/21/2002  |Manganese © 0506 = o001 o0 L)
MW-86 Within Study Area 2 SWA055 Sulfate 78 - o5 J 3
SWO056 Nirate 22 J 0067 06 1
MW 88-108-BLOLA SWO056 03/20/2002 Chionde 13 = ¢2 04 2
B8015M Acehic Acd 72 = oo 1 1
RSK175M Acelylene 1 = [ D 026 1
BOISM Formic Acd [ ] J 008 1 1
8015M Lachc Acid o6 dJ [o30.] 1 1
MW-96 Lateral G::::nzt 1o Study |MWO5-92 BL E310 2 031212002 Alkalinty 10 - 5 10 Y
E4151 Total Organic Carton 20 = 2 4 4
SWECICB Mangangse @538 = oo oo 1
SW9058 Niteate 28 = ¢ 06?7 08 1
SWIHIsE Sulfale 25 = 05 1 1
MW-86-92-BLDL1 SWa056 03/21/2002___ [Chloida ik} = 1 F 10
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Table §
Geochemical Parameters Low-Flow Samphing Summary - March 2002
Mawn Instaliahon Basslmne Groumdwaier Samping Event

Adusted | 0 eted
Well Location to EBT Analysis Laboratory | Minimum Dilution
Idantification | Treatability Study Area Sample Identification Method Sampls Date Analyte Resuit Quahdfier | Detacthon Ro&:::ng Factor
Limit
RSK175M Acetylens 1 = 0 0026 1
8015M Acetic Acd o1 J 408 1 1
MW-26 Powngrodient lo Stury  (MA26-106-. E3102 03212002 | atonty 50 = 5 10 1
5W8056 Mitrate 26 = 0067 06 1
SWo056 Sulbate 16 ® 05 1 1
MW-26-106-BLDL1Y SW9056 0342172002 Chionde 51 = 1 2 10
E3102 JAlkaknity 61 = 5 10 1
E415 14 Total Qrgamic Carbon 15 = D5 1 1
RSK175M Acetyleng 11 = 0 0026 1
8015M Acetic Acd D] J 008 1 1
MW 53 Oowngradent o SIudY - [wa3.BL BO15M 0X2212002  [Formic Acld 04 J nos 1 1
B015M Lactic Aad 07 J 006 1 1
SWI056 Bromyde® 023 = 01 0z 1
SwW9056 Chilonda* 12 = o1 02 1
SWI056 MNilrate” 11 = 0067 08 1
SWI056 Sulfata” 78 = 05 1 1
Molas.

* sample collectsd on Apnt 15 2007

AN concantrabons raportad & micrograms par liter {mg/t)

EBT Enhanced Bloremadiahon Treatmam

BL Basaiina Samping Event

MW Monronng Wal

= Datectad Concanmalion

4 Estrmaing dalechon Conlmminent delecled et or below laborakory datechon wmi

D Sams wamply a8 fredécosdor sampis with siwar aampia number howaver sampe diluted 10 dufing the concentrabon of the paramett? In the sampla
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