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Introduction
The Technical Memorandum, Basehne Groundwater Samphng Plan for Momtormg Wells
Assoclated wl& the Mare lnstallatwn, Memphis Depot (CH2M HILL, January 2002), which can

be found as Appendix A to the Enhanced Bwremediatwn Treatment Treatabdzty 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 MI. Th]s sampling was necessary because the Remedial Design (RD) phase for the

MI, which includes the EBT Treatability Study, began with completion of the MI 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 MI.
All available onsite and offsite momtoring 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 Ml-Wide Baseline Groundwater Sampling
Event
The primary objective of the basehne groundwater sampling event was to collect
groundwater samples from available monitoring well and piezometer locahons 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

plezometers at the MI during this March 2002 baseline sampling event. Several momtormg
wells at the site had been sampled previously during the November/December 2001 Long
Term Operational Area (LTOA) mveshgatlon (CH2M HILL, July 2002) and were, therefore,

not re-sampled during the baseline event. The data resulting from the LTOA event is
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 (MI)-W~DE 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 chlorinated VOC (CVOC) groundwater
contaminant plume configuration, which was used as a basis for locating monitoring and
injection 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 ! Definitive Define areas of groundwater
volatile organic compounds contamination within the MI and
(VOCs) use the data to optimize the EBT

study

Groundwater samples for Definitive Use data to ophm~ze the EBT
geochemical parameters study and serve as a basehne for

the M| RD.

Twenty-eight (28) monitoring wells and seven piezometers were selected for sampling 
VOCs during the baseline sampling event (Table 1). Esghteen (18) monitoring wells 
also sampled for various geochemical parameters, as presented below. Five (5) monitoring
wells located on the M1 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, 
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 basehne groundwater samples were analyzed for:

Laboratory

¯ VOCs (EPA 8260B)

¯ Manganese (EPA 6010B)

¯ Total Organic Carbon (EPA 9060)

¯ Metabolic Acids (EPA 8015M)
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ANALYSIS OF GROUNDWATER DATA COLLECTED DURING THE MAN INSTALLATION (M~)-WlDE BASELINE GROUNDWATER SAMPUNG EVENT

¯ Methane, Ethane, and Ethene
(RSK175M)

¯ Alkalinity (Method 310.1)

¯ Nitrate/Nitrite (EPA 9056)

Field

¯ Ferrous lron (HachMethod 8146)

¯ Carbon Dioxide (Hach Method 8205)

¯ Dissolved Oxygen (DO)

¯ pH

¯ Sulfate/Sulfide (EPA 9056/376.2)

¯ Chloride (EPA 9056)

¯ Temperature

¯ Specific Conductivity (SC)

¯ Oxidation-Reduction Potential (ORP)

¯ 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. Momtorlng 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
conmst 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
installed in each well and positioned in the center of the aquifer within the screened zone.
Construction, installation, and sampling of PDB samplers followed gmdelines established
in the User’s Guide for Polyethylene-Based Passive Dlffusmn Bag Samplers to Obtain Volatile
Orgamc Compound Concentrations In Wells, Part 1: Deployment, Recovery, Data lnterpretatmn,
and Quahty 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 EnvzronmentaI lnvestzgations 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 potential (ORP), turbi&ty,
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 following 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 diameter bailer
instead of a bladder pump. Before samphng, each piezometer had at least three well
volumes purged using a small-diameter bailer. Field measurements of DO, ORP, turbidity,
pH, temperature, and spedic 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 monitoring well purge process was also analyzed in the field for carbon dioxide
and ferrous iron using HachxM kits.

In addition to groundwater samples, quality assurance/quality control (QA/QC) samples
were collected during the field effort. The QA/QC samples included field duphcates,
matrix spike/matrix spike duplicates, ambient blanks, equipment blanks, and trip blanks.
The quantity of QA/QC samples collected at the site were in accordance with guidelines 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, d]sposable ba]ler was used for
each sample.

Investigation-Derived Waste (IDW)
Development and purge water were containerized in a 55-gallon drum during field
activities. Analytical results from the sampling event were within 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-l,2-
dichloroethene (cls-I,2-DCE), carbon tetrachlonde, and chloroform, respectively.

It is important to note that with installation of new monitoring wells during the LTOA
inveshgahon, a limited 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 aqmfer 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 aqmfer. Thin limited to no-flow boundary
may also act as a restriction to the flow and migration of contaminant plumes in
groundwater of the fluvial aqmfer.

Volatile Organic Compounds
Although several VOCs (Tables 3 and 4) were detected within the groundwater samples
collected during the baseline and LTOA samphng events, only those that are typically
considered biodegradation ("daughter") products of PCE and TCE are discussed in this
section. These daughter products include cls-I,2-DCE and vinyl chloride. In addition,
carbon tetrachlorlde 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 concentrahon limit (MCL) of 5 I~g/L, with mterconnection between
two of these plumes (Figure 3). These plumes originate m the vicinity of MW-21/-101
(southwest corner), MW-86/-92 (southeast comer), MW-64 (southeast central), PZ-03 
central), and MW-63 (north central).

The southwest corner plume had the highest PCE concentrations of 480 ~g/L (MW-101) and
90 ~g/L (MW-21), and, based on configuration of the plume and the average direction 
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 gg/L (MW-86) and 150 Fg/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 ~tg/L (PZ-
03) and 9.7 p_g/L (MW-63).

A possible sixth plume ]s located in the vicinity 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 is 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 ~g/L from 125 to 130
feet below top-of-casing [BTOC]) and 60 ~tg/L from 135 to 140 feet BTOC. Based on 
review of soil boring logs for each well, as found in the MI Remedial Investigation 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 ~tg/L
(Figure 5). These plumes originate in the vicinity of MW-21/-100B (southwest corner), 
85/-86 (southeast corner), MW-64 (southeast central), PZ-05 (southeast corner outside 
MI), MW-63 (north central), and MW-104 (northeast corner).

The southwest comer plume had the highest TCE concentrations of 79 I~g/L (MW-100B)
and 76 ilg/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 ~g/L (MW-86)
and 23 ~g/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 )ag/L.

The northeastern plume within the M1 had a high concentration of 11 I~g/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 offslte southeastern plume had a high concentration of 46 p.g/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 offslte source.

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

cis-l,2-DCE

Data from the baseline sampling event indicates a cis-I,2-DCE plume in the vicinity of MW-
62 (northeast area) with a cis-l,2-DCE concentration of 190 I-tg/L (Figure 6). 
concentration m above the groundwater MCL of 70 ~tg/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-l,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 p_g/L, also in the vicinity of MW-62
(northeast area). A concentration of 28 gg/L was reported in MW-62. The movement of this
plume can not be determined due to contaminant and hydrogeologic limited data in this
area. The presence of vinyl chloride in this one parhcular 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 MI
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 
carbon tetrachloride to be found in MW-85 and MW-86 is 122 ~g/L and 75 p.g/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 MI
above the groundwater MCL of 80 ~g/L, although it is noted that this MCL is currently
under review by EPA (EPA, 2002). These plumes originate m the wcmity of MW-85/-86
(southeast corner), MW-63 (north central), and MW-103/-104 (northeast corner) (Figure 

The southeastern plume revealed the highest chloroform concentrations of 77 ~tg/L (MW-
86) and 64 p.g/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 p.g/L m MW-103 and 13 lag/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 M|. The highest concentrahon of chloroform detected in this plume is 12
Bg/L in well MW-63.

The plume surrounding monitoring wells MW-85 and MW-86 may have originated 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 MI.
None of the four samples collected from these two monitoring wells contained PCP above
the reporting limit of 2.66 ~g/L. Within MW-89, bis(2-ethylhexl)phthalate was detected 
152 feet BTOC (4 23J ~g/L) and 162 feet BTOC (6.59 ~g/L) No other SVOCs were detected.

Geochemical Parameters
Geochemical parameter analysis results are presented m 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 m 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 J 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 rag/L.

Alkalinity

According to Wledemeier, 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
increase of carbon dioxide during biodegradation of organic carbon As shown on Figure 9,
alkalimty measurements were collected from monitoring wells located across the EBT
treatabdlty study sites with values ranging from not detectable above the laboratory
reporting limit of I mg/L to 160 mg/L. The data revealed that levels of alkahnity in
monitoring wells upgradient to the sites appear to be higher than those within and
downgradlent 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 respirahon by microorganisms during anaerobic degradation; (2) Differences in the
geologic characterishcs of the fluvial aqmfer 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 alkahmty levels found in the site monitoring wells to values
reported for trace inorgamc 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 samphng of inorganic conshtuents. One
well, located in the City of Memphis’ Allen Well Field that is approximately one mile from
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the MI, was found to have alkalinity levels at 139 mg/L (as CaCO3). In comparison, the
alkalinity levels found m 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 distract 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 USGS
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 microorgamsms as an electron acceptor during biodegradation of organic
carbon after dissolved oxygen has been depleted, in a process referred to as demtrification.
During the denitrification process, mtrate levels tend to decrease. As Wiedemeier, et al.
(1999), state "...nitrate concentrations below background in areas with dissolved
contamination provide evidence for denltrlfication." 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 hmited.

Sulfate

According to Wiedemeier, et al. (1999), "after dissolved oxygen, nitrate, and biologically
available Mn(IV) and Fe(III) 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 Wiedemeler, et al. (1999), sulfate levels greater than 20 mg/L
"may cause competitive exclusion of dechlorinating bacteria ..". The data collected during
the basehne 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 treatabfl]ty study areas have levels of sulfate much h~gher 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

Mlcroblologic degradation of chlorinated 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 I are h~gher 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 
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 Iron

Wledemeier, et al. (1999), state that "When [ferric iron] is used as an electron acceptor
during anaerob]c blodegradation 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 m wells m
the study area are less than upgradient and downgradient wells, whereas Study Area 2, the
opposite is true. However, none of the levels are above I 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 M1 ROD presents two figures (Figures 2-11 and 2-13) that depict the configuration 
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 MI 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 MI 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 porhon of that plume
appears to be along the western half. The highest concentration of PCE detected in either of
these plumes was 120 p,g/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 m
this plume was also found to be 37 p,g/L at MW-62. The third plume underlying the site
was depicted m a semlc~rcular pattern and radiating outward from MW-64. The TCE
concentration in this plume was reported at 28 ~tg/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 results of the baseline samphng
effort. As noted previously, with the installation of new wells during the LTOA
investigation, a limited 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 migrahon 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 comer of the MI appears to be longer
in length than presented m the MI 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
~tg/L to 480 ~g/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 ~g/L. In ad&tion, 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 comer of the site is much more hnear
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 m the MI ROD within the southeast comer 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 p.g/L to 45 ~g/L.

As described within the LTOA Technical Memorandum (CH2M HILL, July 2002), several 
the monitoring wells installed during the LTOA investigation were located at points
anticipated to be within the fluvial aquifer, which underlies the entire ML 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 is 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
m the southwest part of the M1, 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 this comprehensive event

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

¯ Data from the baseline sampling event indicates five PCE plumes are present in the
aquifer underlying the MI above the groundwater MCL of 5 p.g/L These plumes
originate m 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
~g/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), 
(southeast central), and PZ-05 (southeast corner outside the MI).

¯ Data from the baseline sampling event indicates a cis-l,2-DCE plume is present in the
aquifer underlying the MI above the groundwater MCL of 70 pg/L. This plume
originates in the vicinity of MW-62 (northeast area).

¯ Groundwater samples collected during the basehne 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 p.g/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 comer), MW-103/-104 (northeast
corner), and MW-63 (north central).

¯ Bis(2-ethylhexl)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 microbiologlc 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 R1 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 recogmzed. 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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Table 3

VOC and SVOC PDB lnd Low.Flow Sample Result Summary - MarCh 2002
,t,~Jn In$~,~ Ba.~t~ Grc~dv~tet Sarn~n9 Event

Date of AdJueted Adjusted
Sample Identification Sample Parameter Result

Laboratory Minimum
RepOrting OIluUon

ColleCtion Qulllfler Detection
Limit

Limit

V~N20-105-110BL 03/18/2002 CHLOROFORM 027 J 0 125 1 1
CIS-t,2-DICHLOROETHENE 19 025 1 1

~W21-gB-103BL 0312012002TETRACHLOROETHENE 90 025 1 1
TRICHLOROE3~ENE 76 025 1 1

~/22-99-104BL 03/18/2002 2-EUTANONE 25 25 10 1
TETRACHLOROETHENE 027 J 025 1 1

MW23-95-100BL 03/18/2002 ACETONE 75 J 25 10 1
TSTRACHLOROETHENE 81 025 5 1

MW-26-tO6-BL O~V200; CARBON TETRACHLORtOE 37 J O25 5 1
TRICHLOROETHENE t6 J 025 5 1
CHLOROFORM 3 = 0 125 1 1

MW34-147-152BL 03/18/2002 CARBON TETRACHLORIDE 07 J 0 25 1 1
TRICHLOROETHENE 0 93 J 0 25 t 1

MW38-145-150BL 03118/2002 TOLUENE 0 33 J 0 25 1 1
TETRACHLOROETHENE 82 0 25 1 1
TRICHLOROETHENE 38 = 0 25 t 1

MW39-107-112BL 03/1~C~2 1,2 DICHLOROETHANE 0 27 J 0 25 1 1
CHLOROFORM 018 J 0 125 1 1
CIS-1,2-DICHLOROETHENE 0 48 J 0 25 1 1
TRICHLOROETHENE 12 0 25 1 1

MW50*I 17 5-122 5BL 03]1912002 CHLOROFORM 025 J 0125 1 1
;CI$-I=2-OlCHLOROETHENE 045 J 025 1 1
"ETRACHLOROETHENE 64 = 025 1 1

MW52-96 5-101 5EL 03/19/’2002 ~HLOROFORM 0 35 J 0 125 1 t
;IS-1,2-DICHLOROETHENE 0 53 J 025 1 t
"RICHLOROETHENE 0 59 J 0 25 1 1

MW53-75 80BL 03118/2002 !-BUTANONE 27 J 25 t0 1
"ETRACHLOROETHENE O6 J 0 25 1 1
1 -DICHLOROETHENE 13 05 1 1

;IS-1.2-DICHLOROETHENE 190 025 1 1

MW62-94-95BL 03118J2C~2
"RICHLOROETHEN E 65 O 25 1 1
t(NYL CHLORIDE 25 0 25 1 1
;HLOROFORM 018 0 125 1
FOLUENE 0 65 J 0 25 1 1
;HLOROFORM 12 0125 1 1
FETRACHLOROETHENE 97 0 25 1 1

MW63-128-133BL
=

03/18/2002
PRICHLOROETHENE 15 0 25 1 1
1-OICHLOROETHANE 065 J 0125 1 1
I-DICHLOROETHENE 07 J 05 1 1

31S-I~2-DICHLOROETHENE 0 36 J 025 1 1
1,1,2,2-TETRACHLOROETHANE 35 0 125 1 1
3ARBON TETRACHLORIDE 33 025 1 1
FETRACHLOROETHENE 10 025 1 1

MW64-108-110SL 03118/2C~2 rRICHLOROETHENE 45 025 1 1
2-DICHLOROETHANE 05~ 025 1 1

,3HLOROFOR M 0 85 J 0 125 1 1
~10-1r2 DICHLOROETHENE 0 45 J 025 1 t

MWB3-1785*1835BL 03]2012002 ~ HLOROMETHANE 1 = 0 25 1 1
FOLUENE 0 47 J 0 25 I
2*OlCHLOROETHANE 34 0 25 1 1

MW84-83 88BL 03118/2002 3ARBON TETRACHLORICE 35 = 0 25 1 1
~HLOROFORM 0 52 J 0125 1 1
rETRAOHLOROETHENE 0 37 J 0 25 1 1

/P~VBg*150-155BL rOLUENE 027 J 0 25 1 1
~W’89"152-BL’" ~IS(2-E]HYLHEXYL)PHTHALATE 423 J 2 66 532 1
AW*89-152-BLO’" 0~19~002 51SI2-ETHYLHEXYL)PHTHALATE 3 97 J 2 66 532 1
~V-89-162-BL’" 310(2- ETH YLH E XYL) PHTHALATE 5 59 266 532 1
AW89-167-172BL rRICHLOROETHENE 0 89 025 1 1
ViW89-167-172BLD /RICHLOROETHENE 0 84 J 025 1 1

3HLORORORM 35 0 125 1 1
FETRACHLOROETHENE ~8 O25 1 1

AWg0-125*130BL 03]19~002 PRICHLOROETHENE 27 © 0 25 1 t
1,2-DICHLOROPROPANE 037 J 0 125 1 t
3ARBON TETRACHLORIDE 0 32 J 0 25 1 t
3HLOROFORM 59 0 125 1 1
rETRACHLOROETHENE 58 0 25 1 1

VIWgO-135-140BL 03]1912002 PRICHLOROETHENE 10 = 0 25 1 1
1,1*DICHLOROETHANE 04 J 0 125 1 1
CARBON TETRACHLORIDE 0 65 J 025 1 1
010-1,2-DtCHLOROETHENE 0 44 J 025 1 1
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Table 3

VOC and SVOC PDB and Low-Row Sarnple Result Summary - March 2002
~.a~n In~llafx~ 5~ehne Grour~Jwa~er Samp~ng Event

Date of
Adjusted

Adjusted
Simple Ide ntlflcat)o,1 Sample ~mmeter Result Laboraton/ Minimum

Rep~-Ung Dilution
ColLecEon Qualifier Detection

Limit
Limit

CHLOROFORM g 0 125 1 1
TETRACHLOROETHENE 60 0 25 1 I

VIW00-135-t 40BLD 03/19/2002 TRICHLOROETHENE 10 0 25 I 1
1,1 -DIC HLOROETHANE 04 0 125 1 1
CARBON TETRACHLORIDE 0 69 J 025 1 1
CIS- 1 r2-DtCHLOROETHENE 0 41 J 0 25 1 1
TETRACHLCROETHENE 7,1 0 25 1 t

PZO3-110 112BL 03720/2002 CIS-1,2*DICHLOROETHENE 0 55 0 25 1 1
TRICHLOROETHENE 0 86 J 0 25 1 1

PZ04-102-104BL TETRACHLOROETHENE 27 = 0 25 t 1
03/20/2002 BENZENE 03 J 0 125 1 1

PZ04-102-t 04BLD1 ACETONE 1600 25 tOO 10
PZ05*74-76BL 03/20/2002 TRICHLOROETHENE 46 0 25 1 1

ACETONE 4 25 10 1
PZ06-96-98BL 030/2002 TOLUENE 0 37 J 0 25 t I

TRICHLOROETHENE 031 J 0 25 1 1
PZ07-t 06-108BL 03/19/2002 ClS=1,2.DICHLOROETHENE 19 0 25 1 1

TRICHLOROETHENE 24 O25 1
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Table 4
VOC and SVOC PDR and Low-Flow Sample Result Summary. November/December 2001
M~ testa#arch LTOA Sampling Event

Field Iderdlfleation Date of Sample Laboratory Detection
Cogectlon Anafyte Resuh Qualifier Limit Reporting Umll

1,1,2,2-Tet rachloroet hane 17 = 009 f
1,1-DIchloroethene 013 J 011 f
1,2-Dichk)roethane 015 J 011 1

~W-100-1 12/11/01 Acetone 4g J 11 5
cis-1,2-Olchloroethene 11 012 1
Tetrachloroethene 14 012 1
tran$-1,2-DIobioroethene 014 011 1

VtW-IO0-1DL 12/11/01 TdchlorOethene 44 = 065 5
f,t,2,2-Tetrachforoethane 0 38 J 0O9 1
1,1 -Dehloroethene 012 J 011 1

~tW-100-2 I~11101 1,2-Dichloroelhane 015 J 011 f
cls-1,2-Dlch~orOethene 11 = 012 1
trans*1,2-Dichloroethene 018 J 011 1

MW-100-2DL 12/11/01 Tetrachloroethene 41 12 10
Trlchloroethene 58 13 10
1,1,2,2-Tet rachloroet h ane 042 009 1
1,1-Dmhloroethene 014 J 011 1

MW-109-3 12/f1~1 1,2-Oichloroethane 021 J 011 t
cls-f,2-Dichloroethene 12 = 012 1
trans-1,2-DIchlorOetheee 0 12 J 011 I

MW-109-3DL 12/11/01 Tetrach~roethene 43 12 10
Tdchloroethene 65 = 13 10
1,f-Dehloroethene 0 28 J 011 1
1,2-Dehloroethane 018 J 011 1

MW-t00"4 12/11/01 Sromomethane 02 J 018 1
CaS - 1,2-DlChIO roet hene 12 = 012 1
trans-1,2/Dichlorl>a~t hene 018 J Oil 1

MW-IOO-4DL 12/11/01 Tetrachloroethene 83 12 10
Tdchk)roethene 81 = 13 10
1,1,2,2-Tet r achloroet hane 059 J 009 I
1,1-DlchJoroethene 029 J 011 I

MW-109-5 12/11101 f,2-D~chlotoethane 017 J 011 I
cis- 1,2-DJchloroet he ne 13 = 012 I
t rans- 1,2-Dehtorcethene 015 J 011 I

MW-100-RDL 12/11101
Teirachloroethene 65 12 10
Tdchloroethene 97 = 13 10
1,f,2,2-Tetrachloroethane 0 12 J O09 I

MW-109-6 12/11/01 1,2-Dichloroethane 011 J 011 I
cts-1,2-Oichloroethene 12 012 I
trans- 1,2*DichlorOethene 015 011 1

MW- t00-6DL 12/11/01 Fetrachloroethene 51 12 10
ITnchloroethene 75 = 13 10
1,1,2,2-Tet r achier oet hen e 015 J 009 1

1 -Dichloroethene 02 J 011 1
MW-109-7 12/11101 2-Dlchloroethane 016 J 011 1

:is- f ,2-D~chloroet hen e 12 0 12 1
fans-1,2*Dichloroethene 016 011 1

MW-100-7DL 12/11/01 ret mchloroethene 55 12 10
rdchloroethene 94 = 13 10
1,1,2,2-Tet rachloroet hane 0 23 J 0 O9 I

1-Dlchloroethene 021 J 011 I
MW-IO0-8 12/11101 2-Dichloroethane 017 J 011 I

~s*l,2-Dichlorcethene 12 012 I
rans- 1,2-DtchlorOethene 013 011 I

MW-100-8DL 12/11/01 retrachloroethene 61 12 10
fMchloroethene 97 = 1,3 10

1,2,2-Tet rachloroet h ane 013 J 009 I
1 -Dichl0roethene 018 J 011 I

MW-t00-9 12/11/01 2-Dichloroethane 014 J 011 1
~s- 1,2*Dtchlor oet he ne 12 = 0 12 t
rans- l ,2*Dichloroethene 017 J 011 1

MW-fOO-9DL 12/11101
FetrachlorOethene 63 12 10
rdchloroethene 98 13 10

Page I of 10
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Table 4
VOC and SVOC PDB and Low.Flow Sample ResuLt Summary. November/December 2001
Main insta~alson L TOA SerVing Eve~l

Laboratory Detection
Field Identification Data of Sample Reporting Limit

Collecllon Analyte Resuk Qualifier Limit

012 1
~AW-101-109 12)21/01 czs-1,2-DichlorOethene 027 J

TnchlorOethene 087 J 013 1
~W-101-109DL 12/21101 Tetrachloroethene 45O 48 4O

;hloroform 042 012 1
~W-101-124 t~1101 cls- 1,2*Ochlor oet hene 039 J 012 T

Trlchloroethene 084 J 013 1
~W-101-124DL 12/21/01 Tofrachloroethene 46O 48 4O

Chloroform 038 J 012 I
~W-101-89 12/21/01 cis- 1,2. Dichloroet hene O34 J 012 1

Tnchloroethene 0 95 J 013 I
MW-lO1-89DL 12/21/01 Tetrachloroethene 53O 48 40

t, 1,2,2-Tet r achier ost bane 023 J 009 1
MW-102-1 12/t1/01 Carbon disulfide 033 J 014 1

Tnchloroethene 09 J 013 1
1,1,2,2oTetrachloroethane 044 J 0O9 t

MW-102-2 12/11/01 Carbon dtsueide 0 28 J 014 1
Tlfchloroethene 033 J 013 1
1,1,2,2-Tet rachlor oet hane 035 J 009 1

MW-102-3 12/t 1/01 Carbon disulfide 021 J 014 1
Tdchloroethene 025 J 013 1

MW-102-4 12/11101 1,1,2,2-Tet r achloro~t hane 03 J O09 1
Tnchloroethene 022 J 013 1

MW-102-5 12/11/0t 1,1,2,2-Te~ rachloroethane 023 J 0O9 1
Tflchlorcethene 018 J 013 1

MW-102-6 12/11101 1,1,2,2-Tetrachloroethane 013 J 0O9 1
1-Olchlomethane 02t J 014 1

~cetone 15 J 14 5
.~hlorotorm 19 014 1

MW-103-1 11/30/01 5thylbenzene 014 J 012 1
n-,p-Xytene 045 J O23 2
~-Xylene 013 J 013 1
toluene 018 J 011 1
r rlchloroethone 03 J 012 1

1 -Dichloroethane 042 J 014 I
=

MW-103-2 11/30/01 ~hloroform 43 014 1
~-,p-Xylene 028 J 023 2
rnchlorcethene 069 J 012 1

1 -Dichloroethane 17 014 1
1 -Olchloroethene 14 = 023 1
2oDichloroethane 018 J 01 1

if W-103-3 11/30/01
.3hloroform 16 or4 1
~S- 1,2-Dichloroethene 039 J 012 1
~thylbenzene 013 J 012 1
~-,p-Xylene 038 J 023 2
rnchloroetheno 48 = 012 1
I, 1 -Dlchloroethane 14 = 014 1
I, I -Oichlorc~thene 11 = 023 t

~W-10~4 11130/01 ),2*Oichloroethane 018 J 01 1
3hlomform 14 = 014 1
:is* 1,2- DlChlor cet he ne 033 J 012 1
r nehlorcethene 39 012 1
1,1-Dlchloroethane 16 014 1
1,1-DichlorOethene 15 = 023 1
1,2-Dchtoroethane 016 J 01 1

~1W-109-5 =11/30/01 Chloroform 15 014 1
cl$- 1,2-Dinhlor oet hene O34 J 012 1
Ethylbenzene 015 J 012 1
m-,p-Xylene 044 J 023 2
Tnchloroethene 44 012 1
1,1-DIchloroethane 17 014 1
1,1 -Olchloroethene 12 = 023 1

~W-103-6 11/30/01 1 ,Z-Dlchloroethane 017 J 01 1
Chloroform 16 014 1
cis- 1,2-Oichtoroethene 0 36 J 012 1
Tdch~oroethene 46 012 1
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Table 4
VOC and SVOC PDB and Low-Flow Sample Result Summary. November/Oecember 200t
Ma~n I~la#ata~n L TOA S~Trp~,,ng EV~I

Field Identification Date of Sample Ldeorstory Detection
Collection

Anafyte Resu~ Qualifier Limit
Reporting Limit

t,l-Dchloroethane 18 014 1
1,I-Dlchloroethene 14 = 023 1

~W-103-7 11/30101 1,2-DlchlorOet hane 018 J 01 1
Chloroform 17 = 014 1
Cis-1,2-Olchloroefhene 039 J 0 12 1
Tflchloroethone 49 0 t2 1
1,1-DlchlorO6thane 17 0 14 1
1,1 -Dchloroethene 12 = 023 I

~1W-103-8 11/30/01 1,2-Dlchloroe~hane O18 J 01 1
Chlorolorm 16 = 014 1
cis-t,2-Dichloroethene 036 J 012 1
Trichloroethene 49 012 1
1,1 -Dchloroethane 15 014 1
1,1-Dchloroethene 11 = O 23 1
1,2-Dichlorc~thane 015 J O1 1

VIW-103-9 11/30/01 Chloroform 17 = 014 1
cis- 1,2-Dlchloroethene 037 J 012 1
m-,p-Xylene O 27 J 023 2
Tdchlo~oethene 5e O12 1
t .l*Dlchloroethane 016 014 1
Acetone 17 J 14 5
Carbon dlSUflZde 13 022 t
Chloroform 4 = 014 1

MW-104-1 11/30/01 Ethylbenzene 061 J 012 1
m-,p-Xylene 18 J 023 2
o-Xylene 057 J 013 1
Toluene O 45 J Oft 1
Tnchloroethene O 89 J 0 12 1
Acetone 16 J 11 5
Carbon dlsuHide 17 014 1
Chloroform 46 = 012 1

MW-104-2 11/30/01 Ethylbenzene 069 J 011 1
m-,pXylene 22 = 02 2
Methylene chloride 013 J 0(]6 1
o-Xylene 069 J 01 1
Tdch~oroethene tt = 013 1
1,1-Olchlo¢oethane 016 J 012 1
Acetone 14 J 11 5
;arbon d=sulllde 15 O14 t

MW-104-3 11130J01 :Chloroform 48 012 t
;thylbenzene 073 J 011 1
n-,p-Xylene 24 = 02 2
)-Xylene 074 J 01 1
rnchloroethene 11 = 013 1

1 -D~chloroethane 016 J 0 12 1
]arbon dlsuffide 14 014 1
3hlo~ofotm 5 = O12 1

MW-lO4-4 11130/01 ~thylbenzene 07 J 011 t
n-,p-Xylene 22 = 02 2
>Xytene 068 J O1 1
rrichloroethene 13 013 1
1,1-Dlchloroethane 0 37 012 1
I,t -DchIoroethone 048 J 011 1
~,cetc~e 31 J I1 5
3arbon disulfide 0 94 J 014 I
~hlorotorm 10 = 012 1

AW-104-5 11/30/01 :is-l,2*Dlchloroethene 022 J 012 1
Ethylbenzene 0 55 J 011 1
"n-,p-X~ene 16 J 02 2
Melhylene chlonde 021 J 0O6 1
3~Xyleno 044 J 01 1
Tnchloroethene 6,4 0 13 1
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Table 4
VOC and SVOC PDB and Low.Row Sample Result Summary. November/December 2001
Ma~ Insta~atk~ L TOA Samplng Event

Date of Sample Laboratory Detection
Field IdentiflcSUon Reporting Limit

Collection
Analyte Result Qualifier Limp

1,1-Dichloroathane 055 J 0 12 I
1 ,f -Dlchloroet hene 11 011 1
Acetone 22 11 5
Chloroform 17 = 012 1

1
~W-104-6 11/30/01 cis- 1,2-Dtchloroethene 04 J 012

Ethylbenzene O36 J 011 1
m-,p-Xylene 13 J 02 2
Methylene chlonde 012 J 0O6 1
o-Xylene 03 J 01 1
Tdchloroethene 16 013 1
1,1 -Dlchloroethane O 65 J 012 1
l,l-Olchloroet hene 14 011 1
Chloroform 18 012 1

~W-104-7 11/30/01 cis- 1,2-Dich]oroethene 047 J 012 1
EIhylbenzene 014 J 011 1
m*,p-Xylene O 39 J 02 2
Tnchlorcethene 19 013 t
f, 1 -Oichloroethane 049 012 I
1,1 -DlchlorOethene 12 011 1
Bromomethane 15 018 1

MW-104-8 012 1
11/30/01

Chloroform 14
cls- 1,2-Dchloroethene 036 012 1
Ethy~benzene 018 J 011 1
m-,p-Xylene 048 J 02 2
Trlchloroethene 19 = 013 1
1,1-Dichloroelhane 056 J 012 1
1,1 -Dichloroethene 13 = 011 1

MW-104-9 11/30/01 kcetone 22 J 11 5
;hloroforrn 19 = 012 1
~lS- 1,2-Dlehloroethene O 45 J 012 1
Fnchloroethene 20 013 1
.~arbon tet rechlonde 052 01 1
]hloroform 014 J 012 1

MW-107-125B 12/21/01 :1$ - 1,2- Dlchtoroet hene 034 J 012 1
fetrachlorOethene 095 J 012 1
I’nchLoroethene 28 = 013 1
~a~oon tet rachlonde O6 J 01 t
~hloroform 016 J 012 1

MW-107-147 12/21/01 ~s-1,2-OlChloroethene 029 J 012 1
retrachioro~thene 067 J 012 1
rrlchlo~Cethene 26 = 013 1
31s(2-Ethythexyl)phthalate 9 J 059 10
Darbon dlSLdhde 028 J 014 1
3hloroform 64 = 012 f

012 1AW.IO6*° 12./21/01 ;m-1,2-Dlchloroethene 018 J
Methylene chloride 034 J 0O6 1
Tet rachloroethene 26 = 012 1
Toluene 023 J 012 1
Tnchloroethene 64 013 1
1,1 -Dlchloroethane O5 J 028 1
Chlorolorm 569 = 026 1

vlw-63 09/27/01 ClS-1,2-OchlorCethene 046 J 013 1
Tet rachlorcethene 24 04 1
Tdchloroethene 448 035 1
1,2-DichlorOethane 13 = 011 1
1,2-Dichloropropane 045 J 011 1
Btomomethane 033 J 018 1
Chlorobenzene 027 J 01 1

~1W-85-2 11/30/01 Chloromethane O2 J 013 1
Ethylbenzene 015 J 011 1
m-,p*Xylene 055 J 02 2
Methylene chloride 059 J 006 1
o-Xylene 011 J 01 1
tran$*1,2-DlchlorOethene 049 J 011 1
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Table 4
VOC and SVOC PDB and Low-Row Sample Result Summary. November/December 2001
Main Insra~ar~n L TOA Sarnpl~ng Evenl

LaboratoP/ Detection
Field IdeoffflCatlon Date of Sample

ColleCtion Analyte ReauH Qualifier Lim~l Reporting Ltmll

Carbon tetrachlodo6 110 2 20
Chloroform 61 24 20

~4W-85-2DL 1 lJ30JO1 cis-1,2-Dchloroethene 25 24 20
Tat rachloroethene 45 24 20
Tr;chlorcethene 21 28 20
1,2-Dichloroethane 14 = 011 1
1,2-Dlchlompmpane 058 J 011 1
Benzene 012 J 012 1~W-g5-3 11/30/01 Chlorobenzene 029 J 01 1
Methylene chlonde 023 J OO6 1
t tans- 1,2-Dichloroethene 074 J 011 1
Carbon tetrachlodde 140 2 2O
ChlOrOform 66 24 2O

MW-85-3DL 11/30J01 CtS-1,2*DIchlorOethene 30 24 20
Tetrachloroethene 67 24 20
Tdchloroethene 26 26 20
1,2-Dtchloroethane 13 = 011 1
1,2-Dichloropropane 048 J 011 1

MW-85-4 11/30/01 Chlorobenzene 026 J 01 1
m-,pxylene 043 J 02 2
Irans- 112-Dchloroethene 062 J 011 1
Carbon tetrachloflde 130 2 20
Chloroform g7 24 2O

MW-B5=4DL 11/30/01 ClS- 1,2-OlChloroet hen e 3O 24 20
Tat rachlorOelhene 54 24 20
Trichloroethene 23 28 2O
1,2*Dlchloroethane 13 = 011 1

1,2-DIchloropropane 057 J 011 1
01MW-Bg-5 11/30/01 3hlorobenzene 028 J 1

n*,p-Xylene 034 J O2 2
,~ethylene chlonde 061 J 0O6 1
rans*1,2*DtchlOrOethene 096 J 011 1
;arbon tat rachlonde 120 2 20
]hloroform 63 24 20

MW-85-gDL 11/30/01 :1$-1,2-Dtchloroethene 28 24 20
retrachloroethene 49 24 20
Fdchloroethene 25 26 20

2-Dlchloroelhane 12 = 011 1
1,2-Otchloropt0pane 04 J 011 1
~cetone 43 J 11 5
.3hlorobenzene 024 J 01 1

~W-85-6 11130/01
~hloromethane 014 J 013 I
~lhylbenzene 025 J 011 I
~-,p-Xylene 089 J 02 2
~ethylene chloride 055 J 006 1
>-Xylene 021 J 01 1
:rans*1,2-Dlchlomethene 058 J 011 1
3arbon tat rachlonde 110 2 20
3hlomform 64 24 2O

~w-og-6DL 11/30/01 :ts-1,2-Dichloroethene 28 24 20
Iretrachloroethene 31 24 20
[rlchloroethane 21 26 20
1,2-Olchlorcethane 75 01 1
1,2-Dichloropropane 11 0O8 1
c[5-1,2-Dlchloroelhene 18 = 012 1
Ethylbenzene 022 J 012 1

~W-86-1 11/30/01 m-lp-Xytene 086 J 023 2
o-Xylene 023 J 013 1
Tat rachloroethene 18 O 12 1
Toluene 052 011 1
trans-1,2-Dlchloroethene 028 J 015 1
Tnchloroethene 52 012 1

MW-OG-1DL 11130/01
Carbon fetrachlodde 26 07 5
Chforofonm 34 07 5
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Table 4
VOC and SVOC PDB and Low-Flow Sample R8ou[t Summary - Novomber/Decem~r 2091
t~ab Ins~ai~llon LTOA Sampl~g Event

Field Identification Date of Sample Laboratory Detection
Collection Ar~lyle Result Qualifier Limit Reporting Um~l

1,2-Dichloroethane 67 0t 1
= 0O8

MW-86-2 11/30/01 1,2-Dichlompmpane 15 1
3hlorobenzene 011 J 01 1
trans*f,2*D~chloroethene 0 39 J 015 1
Carbon tetrachlodde 79 14 10
Chloroform 73 14 10

AW-86-2DL 11/30/01 ClS-1,2*Dichloroethene 47 12 10
Tetrach]oroethene 199 12 10
Tflchloroethene 21 12 10
1,2-Dichloroethane 28 01 I

=~tW-99-3 11/3~01 1,2-Dtchloropropane 13 0 08 1
Chlorobenzene 012 J 0t 1
trans- 1,2- Dlchloroethene 0 92 J 015 1
Carbon totrachlonde 94 28 20
Chloroform 84 28 20

VIW-86-3DL 11/30/01 c1$-1,2-Dichloroethene 58 24 20
Tetrachloroethene 280 24 2O
TOchlomethene 25 24 2O
1,2-DIchloroethane 25 01 1

vtW-99-4 11/30,’01 t,2oOchloropropane 13 = 008 1
;hlombenzena 012 J 01 I

Irana-lT2-DlChloroethene 17 015 1
Carbon tetrachlorlde 95 28 20
;hloroform 81 28 20

MW*86-4DL 11/30/01 cls- 1,2-Dchloroethene 59 24 20
Tetrachlo’oethene 28O 24 20
Tdchloroethene 25 24 2O
1,2-DJchloroethane 2 01 1

MW-OO 5 I t/30/01 1,2-Dichloropropane 12 = 0 O8 1
Chlorobenzene 012 J 01 1
t rans- 1,2-Dichloroethene 1 015 1
Carbon tetrachloflde 93 28 20
Chloroform 8O 28 20

MW=99-SDL 11130/01 cls- 1,2-Dichloroethene 57 24 20
Tat rachloroethene 28O 24 2O
Trlch]oroethene 25 24 20
1,2-Otchloroethane 29 01 1

MW-OO-6 11/30/01 1,2*Dchloropropane 13 = 0 08 1
Chlorobenzene 011 J 01 1
t tans- 1.2-Dichloroethene 11 015 1
Carbc~ tetrachlodde 89 28 2O
;Chloroform 8O 28 20

MW-OO-6DL 11/30/01 !cts-1,2-Dichloroethene 55 24 20
ret rachloroethene 230 24 20
rnchloroethene 23 24 2O
2oOichloroethane 29 01 1

MW-86-7 11/30/01 1,2-Olchtoropropane 13 0 08 1
;hlorobenzene 011 01 1
rans-1,2-D:chloroethene 069 J 015 1
3arbon tetmchlodde 9O 28 20
~hloroform 78 28 2O

MW.86-7DL 11130/01 ,~ $- 112- Dlchloroethene 53 24 20
ret rachtoroethene 24O 24 20
rdchlorc~thene 24 24 2O

2*Dlchloroethane 28 01 1
MW-86-8 11/30/01 1,2-Olchloropropane 13 = 0 08 1

runs- 1,2- Dlchloroet hene 063 J 015 1
Darbon tetrachlonde 89 = 28 2O
3hloroform 83 28 2O

~W-OO-8DL 11130/01 :is-f,2-Dichlorcethene 56 24 2O
ret rach~oroethene 2OO 24 20
~’nchloroet hene 24 24 20
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Table 4
VOC and SVOC PDB and Low.Row Sample Result SummaW - November/December 2001
Ma~n Inst~at~ L T OA Samp/v~ Evil

Frbld Identification Date of Sample Laboratory Detection
Collection Analyte Resuh Qualifier Limit Reportlng Limit

2-DichlorOethane 21 _= 011 1
1,2-Dichloropropane 097 J 011 1
~thylbenzene 022 J 011 1

MW-86-9 11/30/01 n-,pXylene 056 J 02 2
deth~enechlodde 79 006 1
I-X~ene 016 J 01 1
r~uene 022 J 012 1
rdchlorOethene 12 0 13 1
;arbon tetrachlonde 37 1 10

MW*8S-gDL 11/30/01 ~hlorolorm 98 12 10
:Is-1,2-DIchloroethene 76 12 10
retrachloroethene 6O 12 10
3arbon tet rachlonde 32 0 14 1
3hloroform 11 0 14 1
;1$- 1,2- Dichlor oet hene 21 = 012 1
Ethylbenzene 048 J 0 12 1

~1W-88-1 11/30/01 ’n-,p-Xylene 13 J 023 2
>Xylene O4t J 013 1
retrachloroetbene 81 0 12 1
foluene 068 J 011 1
rrlchloroethene 11 0 12 1
~arbo~l tetrachlonde 29 014 1
3hloroform 1 014 1
;=s*1,2-Dlchloroethene 18 = O12 1
Ethy~benzene 042 J 012 1

vlW-88-2 11/30/01 ~-,p-Xylene 07 J O 23 2
>Xylene 022 J 013 1
retrachloroe~ene 53 012 1
1toluene 064 J 011 1
r richlorOethene 097 J 012 1
3arbon tet rachlodde 18 = 014 1
3hloroform 064 J 014 1
31a-1,2-Dlch~otoethene 11 = 012 1

vlW-88-3 t I130/01 Ethylbenzene 026 J 012 1
"n-,p-Xylene 026 J 023 2
Iret rachlorOethene 25 012 1
Toluene 053 011 I
Tnchloroethene 071 J 0 12 1
Carbon tetrachlorlde 13 = 0 14 I
3hlorofonn 051 J 0 14 I
3i$- 1,2-DlchlorOethene 081 J 012 I
Ethytbenzene 046 J 0 12 I

vIw-88*4 11/30/0t rn-,p-Xylene 082 J 023 2
o-Xylene 029 J O13 I
Tetrachloroethene 23 = O12 I
Toluene 057 J 011 I
Tnchloroethene 058 J 012 I
Carbon tetmchlonde 1 = 014 1
ChlorOform 042 J 014 1
cls-1,2-Dchloroethene 063 J 012 1
Ethylbenzene 031 J 012 1

~1W-88-5 lt/30/01 m-,p-Xylene 061 J 023 2
o-Xylene 018 J 013 1
Tetrachloroethene 22 = 012 1
Toluene 029 J 01t t
Tnchloroethene 052 J 012 1
Carbon tetrachlonde 31 0 14 1
Chloroform 12 = 0 14 1
cls- l~2-Dtchloroethene 094 J 0 12 1

MW-88-6 11/30/01 Ethylbenzene 016 J 0 12 1
m-,p-Xylene 028 J 023 2
Tet rachloroethene 88 O12 1
Tnchloroethene 38 012 1
Carbon let rachloncie 5.2 014 1

MW-88-7 11/30/01 ChlorOform 19 014 1
CiS*1,2-Dichloroerbene 14 012 1
Tnchloroethene 5.6 012 1

MW-6O-7DL 1U30/01 Tetrachloroethene 29 024 2
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Table 4
VOC and SVOC PD8 and Low-Flow Sample Result Summary - November/December 2001
Main InstaRa~ LTOA Sampling Event

Field IdentIRCatlon Oate of Sample Laboratory Detection
Collection Analyte Result Quallfrbr Llmg Reposing Limn

Carbontetrachlodde 5.8 014 1

,1W-88-8 11130/01 Chloroform 19 014 1
cis-l,2-DichLoroerbene 15 012 1
Tdchloroethene 61 012 1

~W-88-RDL 11/30!0t Tetrachloroethene 27 0 24 2
1,2-Dtchloroethane 014 J 01 1
1,2-Dichloropmpane 0095 J 0O8 1

~IW-92-2 11/30/01 Carbon tetrachlodde 20 014 1
Chloroform 69 0 14 1
C1$-1,2-Ochloroethene 7 0 12 1
Tdchloroethene 45 0 12 1

~IW-92-2DL 11/30/01 Telrachloroethene 150 12 10
1,2-Dlchlorcethane 014 J 01 1
1,2-Dtchloropropane 0087 J O 08 I

MW-92-3 11/30/01 Carbon tat rach[oRoe 2O 0 14 I
Chloroform 67 014 I
cts-1,2-Dtchloroethene 7 012 I
TnchlorOethene 45 012 I

Mw-g2-gDL 11/30101 Tetrachloroethene 160 12 I0
1,2-Otchtoroethane 0 12 01 1
Carbon tetrachlonde 18 014 1

Mw-g2-4 t 1/3Q/01 Chloroform 61 014 1
cis-1,2-DlchlorCet hene 62 012 1
Tnchloroethene 42 012 1

MW-92-4DL 11/30JOt Tetrachlorcethene 150 = 12 10
t ,2-Dlchloroethane 011 J 01 1
t,2-Dtchloropropane 0 082 J 008 1
Carbon tetrachlonde lg 014 1

MW-92-8 11130/01 Chloroform 65 014 1
cts-1,2-Dichloroethene 66 = 012 1
Irans-1,2-Dlchloroethene 019 J 015 1
Tnchloroethene 48 012 1

MW-92-RDL 11/30/01 TetrachLoroethene 160 = 12 10
1,2-O~chloroelhane 0 14 J 01 1
1,2-Dlehlompropane 0089 J 008 1
Carbon tetrachlorlde 18 014 1

MW-92-6 11/30/01 Chloroform 62 014 1
cls-1,2-Dchloroethene 61 012 1
Teluelle 012 J 011 1
t rans-t,2-Dtchloroethene 021 J 015 1
Tnchloroethene 43 012 1

MW’92-6DL 1113Cv’01 Tetrachlorcerbene 130 = 12 10
MW-93-6 11/30/01 AcefoRo 8 J 11 5

Carbon dlsulRde 045 J 014 1
Chloroform 069 J 012 1

MW-93-7 Ethylbenzene 036 J 011 1
n-,p-Xylene 12 J 02 2
:-Xylene 029 J 01 1
toluene O3 J 0 12 1

MW-9~7DL 11/30/01 ~cetone 22O J 44 2O
;a~on dlSuff=de 021 J 014 t

MW-94-8 12111/01 ~thylbenzene 02 J 011 t
n-,p-×~ene 048 J 02 2
pX~lena 013 J 01 1

MW-9~2DL 12/11/01 ~,cetone 2700 44 2OO
;arbon tat rachlodde 18 01 1
;hloroform 2 012 1
;is- t ,2- Dlchlor oat hene 023 J 012 1
~thylbenzene 03 J 011 1

MW-96-1 11/30/01 ~-,p-Xylene O 82 J 02 2
vlethylene chlonda 0 31 J 0O6 1
>Xytene 023 J 01 1
relrachrbrOethene 19 = 012 1
rofuene 018 J 012 1
rrtchloroethene 019 J 013 1

Aw-g6-1DL 11/00/01 ~catoRe 2200 J 44 2OO
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Tabte 4
VOC and SVOC PDB and Low-Flow Sample Resutt Summa~- November/December 2001
Man Insta~at~n L TOA $an~ling Eveof

Field IdenUflCatlon Date of Sample Labccatory Detection
Collection Analyte Resuk Quadfler Limit Reporting Llmll

Chloroform 27 = 012 1
Ethylbenzene 071 J 011 1
m-,pXylene 21 = 02 2

~W-96*2 11/30/01 Methylene chlonde 049 J 006 1
o-Xylene 06 J 01 1
Telrachloroethene 088 J 012 1
Toluene O 57 J 012 1

~IW-96-2DL 11/O0/01 Acetone 25OO J 44 2OO
Chloroform 38 = 012 1
Ch~oromethane 013 J 013 I
Ethylbenzene 07 J 011 I

~W-96-3 11/30/01 m-,p-Xylene 2 02 2
Methylene chlodde 12 = 0O6 I
o-XyleNo 056 J 01 I
TetrachlorOethene 02t J 0 12 1
Toluene 076 J 0 12 1

~W-98*3OL 11/30/01 Acetone 1900 J 44 2OO
Carbon disulfide 017 J 0 14 1
Chloroform 56 = 012 1
Chloromethane 015 J 013 1
Ethylbenzene 059 J 011 1

Mw-g6-4 11/30/01 m-,p-Xylene 17 J 02 2
Methylene chlonde 18 = 0O6 1
o-Xylene 042 J 01 I
Tetrachlorc~thene O3 J 012 1
Toluene 083 J 012 1

MW-96~4DL 11/30/01 Acetone 1300 J 44 2OO
Chloroform 63 = 012 1
Ethylbenzene 081 J 011 1
m-,p-Xylene 27 02 2

MW-96-5 11/30/01 Methylene chloride 19 = 0O6 1
c~Xylene 075 J 01 1
Telrechloroethene 013 J 0 12 1
Toluene 06 J 0 12 1

MW-O0-5OL 11/30/01 Acetolle 1200 J 44 200
Chloroform 59 = 012 1
Eihylbenzene 078 J 011 1
m*,p-Xylene 25 O2 2

MW-96-6 11/30/01 Methylene chloride 16 = 0O6 1
o-Xylene 076 J 01 1
Tetrachloroethene 014 J 012 1
Toluene 049 J 012 1

MW-96-6DL 11/30/01 Acetone 84O J 44 2OO
;Acetone 46 J 11 5

MW-97-1 11/30/01 ;arbon disulfide 031 J 0 t4 1
~hloromethane 013 J 0 13 1
Fnchloroethene 0 14 J 013 1

MW-97-2 11/30"01 ~,cetone 48 J 11 5
;hloromethane 018 J 013 1

MW-O7-3 11/30/01 ~stone 72 J 14 5
MW-97-4 11/30/01 ~etone 62 J 14 5
MW-97-5 11/30/01 ~.cetone 10 J 14 5

MW-97-6 11/30/01
~cetone 13 J 14 5
vlet h}.le ne chloride 012 J 011 1

MW-97-7 11130/01 ~cetone 12 J 14 5
~th~benzene 019 J O12 1

MW-97-8 11/30/01 ~-,p-X~ene 0 42 J 023 2
~ethylene chloride 015 J 011 1
>X~ene 014 J 013 1

MW-97-dDL 11/30/01 ~¢~etone 73 J 27 10
.>-Butanone 22 J 077 5
.~.hlorofonn 024 J 014 1
--’thylbenzene 037 J 012 1

MW-98-1 11/30/01 ’n-,pXylene 12 J 023 2
~Xylene O38 J 013 1
I-etrachloroethene 44 012 1
Foluene 026 J 011 1
I-nchloroethene 083 J 012 1
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Table 4
VOC and SVOC PDB and Low-Flow Sample Result Summary - November/December 2001
Main Inslaita#on LTOA Samp/~ Event

Ll~boratorf Detection
Field Identification Date o~ Sample

Collection Analyte Resu~ Qualifier Limit Reporting Limit

~W-98-1DL 11/30/01 Acofo~e 150 J 27 t0
2-Butenone 14 J 0 77 5
Chloroform 026 J 0 14 1
Ethylbenzene 032 J 012 1

12 J 0 23 2VIW-gB-2 11/30/01 m-,p-Xylene
o-Xyleee 034 J 013 1
Tetrachloroethene 55 012 1
Tofuene 0 24 011 1
TflchtorOelhene 089 J 012 1

VIW-98-2DL 11/30/01 Acetone 199 J 27 10
2-Butanone 17 J 077 5
Acetone 98 J 14 5
carbon disuitlde 024 J 022 1
Chloroform 0 24 J 014 1

MW-98-3 Ethylbenzene11/30/01 021 J 012 1
m-,p-Xytene 0 97 J 023 2
o-Xytene 028 J 013 1
Tetrachloroethene 7,7 = 012 I
Toluene 015 J 011 1
Tnehloroethene 088 J 012 1
2-Butanone 17 J 077 5
Acetone 98 J 14 5
Chloroform 026 J 0 14 1
Ethylbenzene 04 J 0 12 1

MW-98-4 11/30/01 m-,p-Xytene 13 J 023 2
o-Xylene 039 J 013 1
Tet r~chloroethene 37 = 012 1
Toluene 019 J 011 1
Trtchloroethene 09 J 012 1
2-Butanone 25 J 077 5
Chloroform 023 J 014 1
!thylbenzene 041 J 012 1
n-,p-XyleneMW*gS*5 11/30/01 11 J 0 23 2
)-Xytene 032 J 013 1
Fet racl~lorcethene 15 = 0 12 1
rofuene 071 J 011 1
rnchlorOethene 046 J 012 1

MW-98-SDL 11/30/01 ~cetone 100 J 27 10
~cetone 4 J 11 5

MW-99-1 11/30/01 ]arbon of sulllde 025 J 014 t
n-,pXylene 0 38 J 02 2
r nchloroelhene 0 58 J 0 13 1

MW-g9 2 11/30/01 rdchloroethene 0 38 J 0 13 1
MWo99-3 11130/01 rnehloroethene 0 28 J 013 1
MW-99-4 11/30101 .3hlorofonn 013 J 0 12 1

AW-99/3 11/30/01 3hloroform 015 J 0 12 1
rdchloroethene 014 J 013 1

AW-99-7 11/30/01 3hloroform 015 J 012 1
AW-99-8 11/30/01 3hloroform 013 J 012 1
~W-99-g 11/30/01 3hloroform 014 J 012 1
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Table 5
Geocfiemcal Parameters Low4:low Samplrng SummaW - March 2002
Ma~ Insla/IMic~ Baseline Greater Samphr@ Event

Adjusted
WeB Locat Ion to EBT Adjusted

Sample Identification Analysis Laboratmy Minimum Dilution
Identification Treat ability Study Area

Sample Date Analyte
Method Remult Qualifier DetecUon Reposing Factor

Limit Limit

RSKI75M ~cetylene 1 = 0 0 026 t
8015M ~cehc AcJd 09 J 0 08 1 1
8015M :OlmlC ACJd 03 J 0 05 1 1

MW72-BL 8015M 03/21/2002 .ache AC~ 05 J 006 1 1
E310 2 ~lkafinny 120 5 10 1

SW9056 ~ltrale 32 0O67 06 1
SW9056 ~ulfate 24 05 1 t

MW-72 Upgradlentto Study Area 8015M ~CetlC Aod 1 0 08 1
1 RSK175M ~cetylene 09 0 0 026 t

8Ot5M :orm~c Acid 04 J O 05 1 1
MW72 BLD 80t5M 03/21/2002 .aCtlcAQd O6 J 0O6 1

E310 2 ~lkallnCt* 120 5 ,’o 1
SW9056 41tmta 32 0 067 06 1
SW9056 ;uffale 24 05 1 1

MW-72-BLDOL1 SW9056 03/21/2002 ;h;or~ie ~4 O2 04 2
MW-72-BLDLI SW9056 03/’21/2002 ;h~r~e ~3 O2 04 2

RSK175M kcetylene = 0 0 026 1
8015M ~hCACld 09 J 0 08 1 1
8015M ;ormlc ACid 03 J 0 05 1 1

MW47BL 03421/2002
MW-47 Upgradmntto Study Area 8015M .aCtlGAQd 06 J 0 06 1 1

I E310 2 klkahnlty 83 5 10 1
SW9056 ~Jlrale 15 0 067 06 1
SW9056 ~uffale 14 05 1 1

MW.47~LDLI SW9056 03/21~002 ;hlonde 18 O2 O4 2
RSK175M ~ceWlene 11 = 0 0 026 1

8015M ~CelcAod 08 J 0 08 1 1
8015M :ormlc AC,d 03 J o 05 1 1

MW102B-BL 03/21/2002MW-~O2B Upgrad=entto Study Area 8015M .a~lCAQd 05 J 0 06 1 1
1 E310 2 k~ahnl~ 14o 5 10 1

SW9056 4drate 56 0 067 06 1
SW9056 ;uffa~e 53 05 1 1

MW- 102B BLOL1 SW9056 03/21/2002 ~h~r~e 35 05 1 5
8015M kOBt¢ Aod 11 0 08 1 1

RSK175M %cetykane 11 0 0026 1
8015M :ormlc Aod O3 J o o5 1 1

MW22-BL 03/21/2C~2
MW 22 Upgrad*~t~o Stay Area 8015M .actlc Aod o6 J 006 1 I

1 E3t02 klkaEn~y 160 5 1o
SW9056 4ztrate 49 0 067 06 1
SW9056 ;ul~ate 26 05 1 1

MW-22-BLDL1 swg056 03/21/2002 ~hbr~e 38 05 5
RSK175M ~cety~ne 1 = 0 0026 1

8015M tCetlc Ac4d O6 J 0 08 1 1
8015M :ormlc Acid 03 J 0 05 1

MW21-BL 03/21/2002MW-21 u~g~adleNtto Study Area 8015M .ache ACid [)5 J O 06 1 1
1 E3102 tlkalln~ 70 5 10 1

SW9056 ~llrale 35 0 067 O6 I
SWgO56 ~ulfa~e 81 O5 1 1

MW 21-BLDL1 SW9056 03/21/2002 ~hiOr~de 13 O2 04 2
E3102 Ukahn~y 85 5 10 1

RSK175M ~cel~lene 11 = 0 o 026 1
8015M ~Cetlc ACid O8 J 0 08 1 1
801SM :orm*c Ac~ O5 J 0 O5 1 1

MW-I(X~ Wl~hln Study Area I MW1008 tI7-BL 8015M 03/2PJ’2002 a~lC Acid 07 J 0 06 1 1
SW9056 ~mmlde" 058 01 02 1
SW9056 ~hlonde, 51 01 02 1
SW9O66 ~ulfale* 64 = 05 1 1
E4151 "olal Organic Carbon 079 J 05 1 1
E310 2 k~kallnlt y 5 10 1
E4151 "otai Organic Cafoon t2 O5 1 1

RSKI75M ~Ce~lene I = 0 0 026 1
8015M ¢ehc Aod 01 J 0 08 1 1

MW-t01 Lateral Gradient to S~udyMW101-~ 17-BLArea I 8015M 03/2zr2co2 actlc Acid 01 J 006 1 1
SW9056 ~romK~a" 0 28 01 02 1
SW9056 41tmte* 43 0 067 06 1
SW9056 ;ut;ate* 19 05 1 1
SW9056 :blur=de" 21 02 04 2
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Table 5
Geo:hemcal Parameters Low*Flow Sampling Summary - March 2002
Mare Installation Sase/~e Groundwater Samp~pg Event

Ad}usted
Well Location to EBT Analysis Minimum , Adjusted

Sample IdentlfJcltlon Sample Date Labo~toW Dilution
Identification Trntabitlty Study Area AnalyteMethod Result ReportingQualifier Detection Factor

Limit Limit

RSK175M ~cetyk~ne 09 = 0 0026 1
8015M :otmlc AcJd 03 J 0 05 1 1
80~5M actlc AcLd 07 J OO6 1 1

MW97-BL E3102 03~0t2002
MW97

Oowngrad~nllo Study ~lkalmdy 90 5 10 1
Areal SW6010B danganese I) 14 0 001 0 01 1

SW9056 ~ltrale 3 0 06/ 06 1
SW9055 ~ulfale 88 O5 1 1

MW-97-BLDL1 $W9.056 0312012002 :hbr~e 19 O2 O4 2
RSK175M ~cetylene 1 = 0 0 026 1
8015M .act~cAod 01 J 0 06 1 1
E3102 ~lka~mty 58 5 10 1Oownngraalentto Study MW98-14C~BL 03~0~002

MW98 Area I SW6OIOB danaganese 0 0447 0 001 0 01 1
SW9056 ;u#ate 59 05 1 1
SW9056 qltrala 35 J 0 067 06 1

MW-98-140-BLDL1 SW9056 03~0/2002 ~hbr~e 24 = 05 1 5
8015M ~Cetlc Acid 11 = 0 08 1 1

RSK175M kcety~e 0 0 026 1
8015M :ormlc AQd 015 J 0 05 1 1

MW16-64.BL 8015M 03/21/2002 .ac~cAcd 06 J 0O6 1 1
MW.~6 Upgrad~enlIo Study Area E3t02 klka~miy 100 5 10 1

2 SW6010B ~tangarlese 0 322 0001 0 01 1
SWg056 qlttale 17 0 067 06 1

MW-1664-BLDL1 SW9056 03/21/2002 ~hlorlde 49 1 2 10
SW9056 ;uffate 67 5 10 10

8015M ~cetlc ACJd 14 OO8 1 1

RSK175M ~cetylene = 0 0 026 1
8015M :O~lC Acid 013 J 005 1 1

MW-88 UpgradmnlIo Study Area MW88-BL 8015M 03"21/2002 actrc Aod 07 J 0o6 1 1
2 E4151 total Organic Ca~ 43 05 1 1

SW6OIOB vlanganese 0 143 0001 0 01 1
S~Sg qltrale 16 0067 o6 1
SW9056 ;ulfate 14 05 1

MW-8~BLDL1 SW9056 03/21/2002 ~h~r~e 48 1 2 ,,0
RSK175M ~cetylene 11 0 0 026 1

8015M ~CStlc Acld 06 J 0 08 1 1
8015M :ormlc Acld 02 J 0 05 1 1

MW.EO Upgrad,antto Study Area MWS~II~BL 03/21/2002
2 8015M .a~k; Ac~ 05 J 0O6 1 1

E3102 klkahn~ 62 5 10 1
SW90S6 ~llrale 3 0 O67 06 1
SW9056 ~ulfate 29 05 11 1

MW-5~ll~BLDL1 SW9056 0~21/2002 ;h~r~e 230 5 50

RSK175M kcetylene 1 0 0 026 1

8015M kcetic AcJd O8 J 008 1 1
MW92.99-BL

MW.92 W=th=n Study Are~* 2 8015M 03/20/2002 :orm¢ Acid O3 J 005 1 1
g015M actlc Aod O6 J 006 1 1

~ulfate 93 05 1
$~O5g ~trale J 0067 016 1

MW 92 99-8LDL1 SW9056 03/2~2002 ;hlor~e = O5 1 5

RSKI75M ~r~l~ene 1 0 0 026 1

MWS~102-BL 8015M 031~9t2002 k~llcA~d 08 J OO8 1 1
B015M :orraIc,~ld 04 J 0 05 1 1

MW-85 Wdh=n Study Area 2 ~15M aCllC A~d 07 J 0O6 1 1
MW 85-105-BL SW6OIOB 03119/2002 dan~anese 0439 0 001 001 1

MW-SS-BAIL.BL $W9056 qLbale 25 = 0067 O6
SW9O56 03/2~002 ~uffale o5 1 1

MW-BS-SAIL-BLDL1 SW9056 03,’2 t/2002 ~h~r~ 27 05 I 5

RSK175M ~ceNlene 1 0 0 O26

MW*86 Wit hlr~ Study Area 2 MWB6-108-BL SW6010B 03/21/2002 ~anganese = ooc1 001
SWg056 ~uffale 78 = 05 1
$~56 ~lrate 22 J 0O67 016 1

MW 86408 BLOLI SW9056 03/20/2002 :htor~de ~3 02 O4 2

8015M kCehC A~d 172 O08 1 I

RSK175M kCelylene = 0 0 026 I
8015M :urine Acid (}t3 J 0 05 1 I
8015M .actl¢ Aod O6 J 0O5 I

MW-96
Lateral Gradient to StuoyMW96-92 BL 03/2t~002

Area 2 E310 2 klkallndy 110 5 1’o I
E415 1 FOlal Organic C a ri3o~ 20 2 4 4

SWEOIOB ,lang~nese 0 536 = 0001 0 01 I
SW9056 4dtate 28 0 O67 06 I
SW9O66 ~ulfale 25 05 I

MW-96-92-BLDL1 SW9056 03/2 ~/2002 ~h~r~e B3 1 2 ,’0
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Table g

Geochemical Parameters L0w-FIow Sampling Summary - March 2002
I;~,ln Insta~;aizc~ Basehne Gzoun~aler Samp~ng ~e~

AdJusted
Well Location to EBT Analysis Laboratory AdjustedMinimum DIJutlon

Identification Treatability Study Area Sample Identiflcatic~ Method Sample Date Analyte Result
Quabfier Detection Reporting FactorLimitLimit

RSKt75M A~tylene 1 0 0 026

AW’26.106.BL 8015M Acetic AC~ 01 J 00t~ 1
MW-26 Downgradlent to Study 03r21G002 ,’o

Ares 2 E3102 ~lkahn~y 50 = 5 1
SW9056 ~,lllraie 26 0 067 06 1
SW9056 Suffate 16 05 f t

~W-26-106-BLDLt SW9056 03J21r2co2 Chloride 51 1 2 10

E3102 ~lka~n~ 61 5 10 1

E415 Total Organic Canbon 15 = 05 1 1
RSK175M ~cetylene 11 0 0 026 1

8015M ~ceilc AcJd 09 J 0 08 1 1
MW 93 Oowngradlent to Study dW93-BL

Area 2 8015M 03J22J2002 Formm Acid 04 J 0 05 1 1
8015M =act,¢ ACid 07 J 0O5 1 1

SW9056 3tom,de* 0 23 01 O2 1
S~,~9056 3hlonde’ 12 = 01 O2 1
SW9056 ~birale* 11 0 O67 06 1
SW~J056 Sulfate" 78 05 1 1
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