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1.0 Introduction

This report summarizes the results of groundwater elevation and water quality data
collected during the Defense Distribution Depot Memphis (DDMT) September 1997 .
quarterly groundwater sampling event. The report is organized into the following sections:

+ Section 1 - Introduction and summary of DDMT background information
* Section 2 - Summary of field sampling methods

» Section 3 - Summary of groundwater elevation and sample analytical data
s Section 4 - Conclusions

» Section 5 - References

Data quality evaluation results, analytical data tables, field purge logs, sample logs, and
field notes are presented in Appendices A through E, respectively. Laberatory analytical
data sheets have been archived in the DDMT project files at CH2M HILL.

These quarterly groundwater data were collected to support ongoing Remedial
Investigation /Feasibility Study (RI1/F3) activities at the DDMT facility. DDMT was placed
on the National Priorities List (NPL) and must fulfill requirements under the
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) and
the National Qil and Hazardous Substances Pollution Contingency Plan {NCP). The
remedial process under CERCLA and NCP mandates that an RI/FS be performed to
determine the nature and extent of contamination, to evaluate public health risks, and to
screen potential remedial actions.

Previous well installation and groundwater sampling activities {see Section 1.2) through
1993 indicated the presence of organic and inorganic constituents exceeding levels of
concern primarily at Dunn Field, but also at other locations within the main DDMT facility .
area. In January and February 1996, DDMT expanded the groundwater monitoring

network by installing additicnal wells to evaluate the extent of contamination west of Dunn
Field and to provide additional upgradient groundwater quality data.

The purpose of this quarterly groundwater sampling report is to present and summarize the
groundwater elevation and water quality data collected from the monitoring wells at the
DDMT facility in September 1997. This report also summarizes the spatial and temporal
distribution of these data compared to data previously collected from these wells.

The groundwater elevation and water quality data in this report were collected in
accordance with the requirements of OU-4 FSP (CH2M HILL, 1995). OU-4 consists of the
former and current hazardous materials storage buildings—Buildings 319, 629, and 835—
and the Defense Reutilization and Marketing Office (DRMO) buildings and stockyards.
The geographical coverage of OU-4 includes an area of suspected interaction between the
Fluvial and Memphis Sand Aquifers; therefore, the scope of OU-4 was expanded to indude
site-wide groundwater flow and contaminant transport.
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1.1 Facility Background

DDMT is situated on 642 acres in Shelby County, Memphis, Tennessee, in the extreme
southwestern portion of the state {see Figure 1-1). Approximately 5 miles east of the
Mississippi River and just northeast of the Interstate 240-Interstate 55 junction, DDMT is in
the south-central section of Memphis, approximately 4 miles southeast of the Central
Business District and 1 mile northwest of Memphis International Airport. Airways ,
Boulevard borders DDMT on the east and provides primary access to the installation. Dunn
Avenue, Ball Road, and Perry Road serve as the northern, southern, and .western
boundaries, respectively, to the Main Installation. Dunn Field, the only known waste
disposal area at DDMT, is located just north of the Main Installation. Person Avenue, Kyle
Street, and Hays Sireet serve as the northern, western, and eastern boundaries, respectively,
to Dunn Field.

The Main Installation consists of approximately 110 buildings, 26 miles of railroad track,
and 28 miles of paved streets. The facility has approximatety 5.5 million square feet of
covered storage space and approximately 6 million square feet of apen space.

Past activities at DDMT include a wide range of storage, distribution, and maintenance
practices. Dunn Field has been used as a landfill area (northwest quadrant), storage area for
mineral stockpiles (southwest and southeast quadrants), and pistol range (northeast
quadrant). Activities within the southern portion of the Main Installation have included
hazardous material storage and recoupment (Building 873), sandblasting /painting activities
{Buildings 1086 through 1089), and maintenance (Building 770}. Other activities
documented to have occurred in this area of the installation include polychlorinated
biphenyl (PCB) transformer sterage (near Building 274), pesticide/herbicide storage and
use, and fire truck pump testing (Lake Danielson). The northern portion of the Main
Installation has a history of hazardous materials storage, treatment of wood products with
pentachlorophenol (Building 737), and storage of items awaiting disposal. Specific building
and facility locations are provided in Drawings 1 and 2 of the Final Generic Remedial
Investigntion/Feasibility Study Work Plan (U.5. Army Corps of Engineers, Huntsville Division
[CEHND], 1995).

DDMT was issued a Resource Conservation and Recovery Act (RCRA) Part B permit

(No. TN4 210 020 570) by the U.S. Environmental Protection Agency (EPA), Region IV, and
the Tennessee Department of Environment and Conservation (TDEC) on September 28,
1990. Subsequently, in accordance with Section 120 (d)(2} of CERCLA, 42 U.5.C. 9620(d)(2),
EPA prepared a final Hazard Ranking System {HRS) Scoring Package for DDMT. On the
basis of the final HRS score of 58.06, EPA added DDMT to the NPL by publication in the
Federal Register (FR), 57 FR 47180 No. 199, on October 14, 1992.

As a result of DDMT's status as an NPL site, it was agread that the investigation of all
applicable sites would proceed under the CERCLA process for remediation (remedial
investigation, feasibility study, proposed plan, record of decision, remedial design, and
remedial action). To date, 55 monitoring wells have been installed {see Figure 1-2) ag part of
the investigative phase to characterize site conditions.

ATLTLYRPT] DOC/ST2620003/VERS -2
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1.2 Hydrogeology

1.2, Regicnal Hydrogeology

Section 2.4 of the Final Generic Remedinl Investigation/Feasibility Study Work Plan (CEHND,
1995) provides a thorough discussion of the regional geologic and hydrologic features
applicable to DDMT. Recent work by Kingsbury and Parks {1993) and Parks and _
Carmichael (1988} also provides insight into the hydrogeclogic setting. In particular, the
unit called the Jackson Formation/Upper Claiborne Group in Parks’ earlier publications has
been further defined. The Cockfield Formation is now recognized as a member of the
Claiborne Group in western Tennessee. Figure 1-3 presents a general cross section of the
Memphis area extending southwest to northeast across Shelby County. Of the geologic
units shown, the following are applicable to groundwater flow and contaminant transport
conditions at DDMT:

Loess. Loess is a semi-cohesive eolian deposit composed of silt, silty clay, silty fine sand, or
mixtures thereof. It mantles the ground surface over wide areas of the central United States.
It typically accurs above the alluvial (terrace) deposits and is thickest along the bluffs
overlooking the Mississippi Alluvial Plain. Its maximum thickness is reported to be about
&5 feet; it thins considerably toward the east. Locally, it may contain thin, discontinuous,
fine sandy layers enclosed within silts and silty clays.

Fluvial (Terrace} Deposits. Quaternary and possibly Pliocene Age fluvial deposits exist
beneath the uplands and valley slopes of the Gulf Coastal Plain and are the remnants of
ancient alluvial deposits of either existing streams or an ancient drainage system. The
fluvial deposits consist primarily of sand and gravel with minor lenses of clay and thin
layers of iron-oxide cemented sandstone or conglomerate. These fluvial deposits range from
zero to 100 feet in thickness and underlie the Joess. The upper and lower surfaces of the
fluvial deposits have been eroded, causing the thickness to be highly variable. Locally, in
the Memphis area, the fluvial deposits may be absent (Graham and Parks, 1986}. These
deposits represent the upper aquifer at DDMT, herein termed the Fluvial Aquifer.

Jackson, Cockfield, and Cook Mountain Formations. The Late Eocene Jackson Formation
and upper part of the Claiborne Group lie beneath the fluvial {terrace) deposits. The upper
Claiborne consists of the Jackson, Cockfield, and Cook Mountain Formations. Because of
lithologic similarities, the Jackson Formation and the Cockfield Formation cannot be
reliably subdivided in the subsurface of the Memphis area. The Jackson/Cockfield
Formations consist of sand, silt, clay, and lignite beds. The preserved sequence is
predominantly Cockfield, but in the northwestern part of the Memphis area the Cockfield is
overlain by the Jackson Formation (Kingsbury and Parks, 1993). The Cockfield Formation is
typically composed of clay and silt in the upper part and sand in the lower part, although
locally this may be reversed (Parks and Carmichael, 1988). Lignite beds, up to 10 feet in
thickness, accur in the clays, silts and sands. The base of the Cockfield Formation is faulted
and dips to the west at a rate of 10 to 40 feet per mile.

The thickness of the Jackson Formation is reported differently in the literature. Kingsbury
and Parks (1993) report a range of zero to 50 feet, while Parks and Carmichael (1988) report
a thickness ranging from zero to 150 feet. Where the Jackson Formation is present, the
Cockfield may be from 235 to 270 feet in thickness. In other places extensive ercsion has
caused the thickness to be highly variable. The Cockfield is generally an unconfined water-

ATUTTLRPT] D0CET262000%VERG 13




266 8

table aquifer (Parks and Carmichael, 1988), and it provides water for some public and
industrial uses.

The Cock Mountain Formation is the tower confining unit to the Cockfield and generally
consists of clay, silt, and sand. Kingsbury and Parks (1993 report that its thickness ranges
from zero to 50 feet in the Mempbhis area, while Parks and Carmichael (1988) report a
thickness ranging from zero to 150 feet over the West Tennessee area.

Memphis Sand (“500-foot sand”). The widespread terrace deposits of the Memphis Sand
were deposited during the Middle Eocene when streams carried extensive quantities of
sand and gravel into the Mississippi embayment area. The Memphis Sand unit is composed
primarily of thick bedded, white to brown or gray, very fine-grained to gravely, partly
argillaceous, and micaceous sand. Lignitic ciay beds constitute only a small percentage of
total thickness. The Memphis Sand ranges from 500 to 890 feet in thickness, and the depth
to the top of the Memphis Sand Aquifer in the area ranges from approximately 120 feet to
300 feet below land surface (bls). It is thinnest in northwestern Fayette County, Tennessee
(the northeastern portion of the Memphis Sand), and thickest near the Mississippi River in
southwestern Shelby County, Tennessee. The City of Memphis obtains its drinking water
from this aquifer. The base of the Memphis Sand dips to the west at a rate of 20 to 50 feet
per mile. .

Graham and Parks (1986) present several lines of evidence to suggest that the Jackson
Formation/Upper Claiborne Group is not laterally continuous throughout the Memphis
area. In some areas, the Memphis Sand is directly overlain by the alluvial or fluvial
deposits, permitting the downward vertical leakage from shallow water-bearing zones into
the regicnal aquifer.

Cross-sections presented in Kingsbury and Parks (1993) provide useful information about
the regional geology in the Memphis area. Well Sh:]-104 is less than 2 miles west of DDMT
(see Figure 1-4). It indicates approximately 73 feet of loess and fluvial deposits, underlain by
a 40-feet sequence of the Cockfield Formation. Below the Cockfield Formatien, the well log
indicates a 75-foot sequence of the Cook Mountain Formation underlain by the Memphis
Sand. The Memphis Sand occurs at an elevation of 46 feet above mean sea level {ms!) and is
several hundred feet thick at this well location. :

Well $h:]-167, which is about two miles to the southwest of the southwest comer of the
Main Installation (see Figure 1-4), is on the upthrown side of the fault described below. It is
also north of Nonconnah Creek. It shows an approximate 100-foot thickness of loess and
fluvial deposits, and no Cockfield Formation. However, approximately 70 feet of the
confining Cook Mountain Formation are encountered before the top of the Memphis Sand
at elevation 85 feet msl.

A northwest-southeast trending fault is also shown passing through the Allen Wellfield
(Kingsbury and Parks, 1993}, The downthrown side is to the northeast. Where the
formations have been offset along a fault plane, the Cockfield Aquifer and Memphis Sand
Aquifer could be in direct hydraulic connection, if the offset was greater than the thickness
of the Cock Mountain Formation. In the vicinity of Allen Wellfield it appears that the
Memphis Sand has been offset by about 30 to 40 feet, and the thickness of the Cook
Mountain Formaticn is 70 to 75 feet.

ATLTLYRPTI, DOC/ F2E2000 2 VE RS 14
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1.2.2 DDMT Site-Specific Hydrogeology

DDMT is underlain by a layer of loess about 20 to 30 feet thick. The lower saturated portion
of the underlying terrace deposits is locally referred tc as the Fluvial Deposits Aquifer
(herein referred to as the Fluvial Aquifer), which is the uppermost aquifer beneath DDMT.
Perched groundwater alse exists in the terrace deposits above small clay lenses at elevations
above the Fluvial Aquifer. However, these perched water zones are temporal and are not
considered part of the Fluvial Aquifer. The Fluvial Aquifer is not used as a drinking water -
source within the City of Memphis.

The upper portion of the Jackson Formation/Upper Claibomne Group, which serves as the
base of the Fluvial Aquifer, generally consists of a high-plasticity clay of variable thickness.
The depth to the top of the confining unit at OU-4 ranges from about 70 feet bls to about 160
feet bls in the northwest portion of Dunn Field, where a depression in the top of the clay
exists. The maximum thickness of this unit is 85 feet in the northwest portion of Dunn Field
(5TB-6, Drawing 1 of the GLI-4 F5P). The clay thins in the narthwast portion of the main
facility (STB-8, Drawing 2 of the O-L14 FSP) to 5 feet of sandy, silty clay and 9 feet of
interbedded silty clay and fine grained sand.

The base of the Cockfield Formation has been mapped at an approximate elevation of

122 feet msl in well Sh:J-104. Extrapolation to wells MW-36 and MW-37 shows that the base
of the Cockfield should occur at elevation 145 feet msl for both wells. Review of the
lithologic logs for these wells shows a change in formation from a dense silty clay toa
sandy clay at an elevation of 143 feet ms! for MW-36 and an elevation of 145 feet msl for
MW-37, possibly signifying the gradation from the Cockfield Formation to the Cook
Mountain Formation.

The altitude of the top of the Memphis Sand was also mapped by Kingsbury and Parks
(1993). At well Sh: [-104, the unit has an upper surface elevation of 46 feet msl.
Extrapolating the upper surface of the Memphis Sand to MW-36 and MW-37 indicates
corresponding elevations of 82 feet and 93 feet, respectively. Wells MW-36 and MW-37
encountered sands at 128 and 125 feet msl, which is approximately 46 and 32 feet above the
projected upper surface of the Memphis Sand, respectively. Thus based on regional
stratigraphic information, the lower sand units at DDMT could belong to the Cook
Mountain Formation rather than the Memphis Sand. Because it is uncertain whether the
confined sand aquifer underlying the Fluvial Aquifer is the Memphis Sand {as has been
assumed in previous DDMT documents), the underlying sands will be referred to in this
report as the Confined Sand Aquifer.

Groundwater flow in the Fluvial Aquifer is controlled primarily by the orientation-of
erosional paleosurface of the upper clay in the Jackson Formation/Upper Claiborne Group.
A prominent feature of the Fluvial Aquifer flow system is a generally northwest-southeast
trending depression in the clay surface (see Figure 3-3) located in the northwest portion of
the main facility. As discussed in Section 3.3, groundwater flow generally follows the slope -
of this clay unit. The depressed clay surface may result from either an erosional surface in
the clay surface or a sand lens within the clay that comprises the Cockfield Formation of the
Upper Claiborne Group. The groundwater flow direction across the Main Installation and
southernmost portion of Dunn field is controlled by this feature.

ATLATLYRPT 1. DO 7262000GVERE 15
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The general orientation of the faults mapped in the Memphis area (Kingsbury and Parks,

. 1993} is northwest-southeast. It is likely that the orientation of the depressed feature is fault
controlled. It has not been determined whether the depressed clay surface results from
paleoerosion or absence of the clay.

ATLORYAPT1 COL/S 72620000V ERS 14
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2.0 Field Methods

All groundwater samples were collected during this quarterty groundwater sampling event
in accordance with the OU-4 FSP (CH2M HILL, 1995). Water level measurements were
recorded prior to collection of the groundwater samples. Each of the wells was vented for’
24 hours before the water level was recorded to allow the water level in the wells to
stabilize. This procedure was foliowed for all wells except MW-12 and MW-35. The
potential for volatile organic compound (VQOC) concentrations in the breathing zone at MW-
12 and MW-35 made it necessary to don maodified Leve! C personal protective equipment
(PPE) and ¢onduct air monitoring to determine swhether it would be necessary to wear
respiratory protection when sampling these wells. During this quarterly sampling event,
breathing zone monitoring detected organic vapors at a maximum of 1.5 ppm at MW-12
and MW-35. Sustained monitoring indicated organic vapots at levels less than 1 ppm,
which was less than the action level (a sustained level of 25 ppm in the breathing zone)
specified in the Site Safety and Health Plan for necessitating respiratory protection. Based
on these findings, the required PPE was reduced from Level C to Level D.

Before sampling, each of the monitoring wells was purged according to the following
procedure:

* The well was located and plastic was placed on the ground around the well head.

» The well head was opened and a VOC measurement from the headspace in the well was
recorded using a photo-ionization detector (PID)} instrument.

¢ The volume of water in the well was estimated using the following equation:

volume (gal) = 0.41d'H
where d = well diameter in inches
H = height of water column in feet
MNote: 2-inch diameter schedule 40 PVC casing = 0.17 gal/linear foot.

= Wells were purged using either a 2-inch Grundfos submersible pump or a disposable
Teflon bailer. :

* A minimum of three well volumes were purged from each well prior to sampling.
Additional well volumes were purged, if necessary, for stabilization of temperature, pH,
or canductivity of the effluent. Purging was terminated if the well was de-watered.

» Physical parameter measurements of the water including pH, conductivity, turbidity,
temperature, dissalved oxygen, and saliriity were recorded-initially and after purging of
each well volume.

Table 2-1 summarizes the water quality analyses, purge volumes, and physical parameter
measurements recorded for each well sampled.

ATLAOTLYAP T ,00C/S7 2620003V ERE 21
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2.1 Groundwater Sampling

Water samples were collected from the well at completion of the well purging according to
the following procedures.

2.1.1 Sampling with Teflon Bailer

If sampling equipment was not used to purge the well, the bailer was seasoned by
discarding the first 3 bailer volumes into the purge drums. Filling of the sample containers
was initiated with the fourth bailer volume.

To prevent nylon twine from contacting the groundwater, a leader of Teflon-coated
stainless-steel wire was attached to the bailer. Nylon twine was then attached to this leader
and the bailer lowered slowly into the water to minimize agitation of the water. The bailer
was lowered just enough to submerge the top, and care was taken to ensure that the bailer
did not contact the bottom of the well.

VOCs were collected first, followed by semi-volatile organic compounds (SVOCs) and other
parameters as appropriate for the specific well. VOCs were collected by filling the vial,
with as little turbulence as possible. Each vial was filled until a miniscus bubble extended
at the top of the vial to ensure that no air bubbles were present in the samples.

Each sample container was then wiped clean and labeled. The containers were placed into
a plastic zip-lock baggie and packed into a sample cooler with ice. The chain-of-custody
(COC) form was filled out and placed into the cooler.

The sample information was recorded in the purge log, sample log, and field notes {see
Appendices C through E).

Upon completion of each well sampling, all disposable materials (PPE, twine, plastic, etc.)
were discarded in accordance with appropriate disposal procedures. All drums containing
purge and decontamination water were closed and labeled. The well was closed and locked
and the sample area was cleaned up.

2.1.2 Sampling with Submersible Pump and Baliler

After purging was completed, the pump was positioned at the mid-screen level {screens are
at 10-foot intervals and are based at the well bottom). The discharge from the Grundfos
pump was slowed o a minimum discharge capacity.

Samples of discharge water were collected through the discharge hose, labeled, packed, and
documented similarly to the bailed samples, described above. The samples were then
analyzed for metals and 5VOCs. The volatile organic analysis sample aliquots were
collected by removing the pump from the well, allowing the water to stabilize for at least 15
minutes, and then collecting the sample with a bailer as described in the preceding section.

Investigation derived waste (IDW), well site closure, and cleanup were completed as
described below.

ATL/OTLYRA DO 725200 VERE 22
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2.2 Investigation Derived Waste Management

All purge and decontamination water was initially contained at the well head in 55-gallon
drums. These drums were ransported to a polyethylene storage tank located on Dunn
Fiald, where the water was transferred into a permanent on-site tank.

After the sampling and decontamination for all of the wells was completed, a composite
sample of the purge and development water was collected and analyzed for VOCs, SVOCs;
pesticides/PCBs, herbicides and metals for characterization in a manner determined by
DDMT /CEHND.

2.3 Equipment Calibration

Field instruments were calibrated daily before sampling activities began. Standards used ko
calibrate the field survey instruments were in accordance with those specified by the
National Institute of Standards and Technology (NIST).

All field instruments (e.g., Hnu, combustible gas indicators [CGIs], pH meters, conductivity
meters, etc.) were calibrated according to manufacturer’s instructions. The Hnu's were
zeroed to background levels at each new sampling location. Calibration records were kept
in a field logbook by field personnel. These daily records include, at a minimum, the
following:

[nstrument type (e.g., PID, CGI) and model number

Instrument serial number

Type of calibration procedure used

Type of calibration gas or standard used, concentration (ppm), and lot number
Instrument reading and span (if appropriate}

Date and tirmne of calibration

2.4 Sample Packaging and Shipping

All samples were packaged and shipped in accordance with Appendix C of EPA Region IV
Standard Operating Procedures.

All container lids were verified to be properly secured prior to shipment.

Samples were shipped in a sturdy cooler lined with a large plastic bag. A layer of
vermiculite was placed at the bottom of this cooler inside the plastic bag liner. Alt samples
were placed into individual zip-lock bags and sealed. These botties were then placed in the
cooler with sufficient space between bottles to place vermiculite or bubble wrap. Three to
four zip-lock bags of ice were placed between and on top of the samples and the plastic bag
liner sealed with tape.

The completed COC form was placed in a plastic baggie and taped to the inside lid of the
cooler. The cooler lid was secured shut using strapping tape. Signed Custody Seals were
placed on the front and back hinges of the cooler and stickers indicating “this end up” were
placed on the ends of the cooler.
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Each cooler was shipped via Federal Express for next morming delivery to the QAL-
. Montgomery Laboratory.
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3.0 Groundwater Sampling Results

3.1 Groundwater Elevations and Gradients

Sampling event are depicted in Figure 3-1 and listed in Table 3-1. A local groundwater
divide is apparent along the line formed by wells MW-d44, MW-54, and MW-31. North of
this line, groundwater appears to flow west and nerthwest toward MW-40. South of this
line groundwater appears to flow west-southwest toward a groundwater low centered in
the vicinity of MW-34. The magnitude of groundwater gradients in this region of the
facility range between approximately 0.0039 foot/foot and 0.105 foot/foot. The steepest
gradient appears to be located southwest of MW-14 and MW-33. A maximum groundwater
seepage velocity in this vicinity was estimated at 7.74 feet/day assuming the following
parameters:

» hydraulic gradient = 0.105 foot/foot

* hydraulic conductivity = 22.11 feet/day (based on the average hydraulic conductivity
for the Fluvial Aquifer reported in the Groundwater Characterization Data Report [GCDR]
[CH2M HILL, 1997])

» effective porosity = 0.3

Groundwater flow patterns south of Dunn Field underlying the DDMT Main Installation
exhibit trends in groundwater flow from the margins of the study area toward an elongated
central groundwater low oriented along a northwest-southeast axis; groundwater in the
northeast portion of this region apparently flows southwest toward this low, and
groundwater in the southwest portion of the study area apparently flows northeast toward
the low. A localized groundwater high is apparent in the vicinity of MW-55. The
magnitude of groundwater gradients underlying the Main Installation range between
approximately 0.0028 foot/foot and 0.135 foot/foot. The steepest gradients appear to be
located in the northwest portion of the facility in the vicinity of MW-55. A maximum
groundwater velocity in this vicinity was estimated at 9.94 feet/day assuming the following
parameters: '

* hydraulic gradient = 0.135 foot/foot

 hydraulic conductivity = 22.11 feet/day (based on the average hydraulic conductivity
for the Fluvial Aquifer reported in the GCDR)

» effective porosity = 0.3 '

As noted in'the GCDR, groundwater hydraulic gradients in the northern portion of the
Main Installation and the area surrounding Dunn Field generally conform to the gradient of
the Jackson Formation /Upper Claiborne Group confining unit clay surface. Groundwater
fow in these regions appears to be governed by the configuration of the clay surface. A
comparison of the potentiometric surface (Figure 3-1) and confining clay unit (Figure 1-5)
surface gradients in the southwest portion of the Main Installation indicates that
groundwater is flowing against the surface gradient of the clay. It is likely that
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groundwater flow gradients are being controlled by drainage into the northwest-scutheast
trending feature rather than by gravity flow along the surface of the clay.

Comparison of groundwater elevation measurements recorded during the September 1997
sampling event with groundwater elevations recorded during the previous groundwater
sampling event in June 1996 indicates the following: '

» Groundwater underlying Dunn Field was on average 0.58 foot lower in September 1997
than in June 1997.

» The maximum difference in groundwater elevation at Dunn Field was cbserved in MW-
37, where the groundwater elevation recorded was 7.34 feet lower in September 1997
compared to the June 1997 data,

» Groundwater elevations underlying the Main Installation were on average 0.35 foot
higher in September 1997 than in June 1997,

» The maximum difference in groundwater elevation at the Main Installation was
observed at MW-38, where the groundwater elevation recorded was 1.16 feet lower in
September 1997 compared to the June 1997 data.

The ternporal trends in the groundwater elevation distribution have not yet been
determined because there is not encugh data to establish any meaningful trends. However,
hydrographs have been developed for strategic wells using water level data from the three
most recent monitaring events. The hydrographs are included on the graphs of
concentration versus time for select VOCs to help evaluate temporal trends in
concentrations for these compounds, which will be discussed in the next section. As more
water level data is collected (possibly one or two more quarterly monitoring events),
meaningful temporal wends should become more evident.

3.2 Groundwater Chemical Results

Numerous VOCs and metals were reported in the groundwater samples collected from the
Fluvial Aquifer. Table 3-2 summarizes the analytical results for the groundwater samples
collected during the September 1997 quarterly sampling event, including the concentrations
of the particular chemical constituent and a comparison of the concentration with DDMT
remediation target criteria for that constituent. Table 3-3 summarizes the overall sample
courits and range of concentrations for each of the detected compounds for all of the
samples collected during this sampling event. A data quality assessment was performed on
the laboratory analytical results of the September 1997 samples. This data quality
assessment is presented in Appendix A.

The data quality assessment contained in Appendix A indicates that the organic
compounds reported in the duplicate samples were within the quality control guidelines of
20 percent. The laboratory analyzed the samples according to the EPA methods stated in
the work plan, as demonstrated by acceptable method performance documented in the data
deliverable contained in Appendix B. Matrix spike and spike duplicate accuracy and
precision results indicated that the specific sample matrix did not significantly interfere
with the final numerical result and that the data can be used without further qualification.
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Five man-made VOUCs were identified in the GCDR as the primary chemical constituents of
concern at the DDMT facility. The spatial distributions of these constituents from the
September 1997 quarterly sampling event are discussed in detail. The concentrations of the
detected VOCs and metals from the September 1957 sampling event were also evaluated as
a group to assess how their concentrations and distributions varied with time and location.
Data reported for 1989 and 1990 were taken from the Remedial Investigation at DDMT (Law,
1990); data for 1993 were taken from the Groundwnaier Monitaring Results at DDMT
(Envirorunental Science and Engineering [ESE], 1994); 1996 water quality data were taken ’
from the GCDR; and the June 1997 data were taken from the second quarter Quarierly
Groundwater Monitoring Report (CH2ZM HILL, 1997). These data were compared to the
September 1997 groundwater quality results to perform a trend analysis of select organic
and inorganic constituents. Well-gpecific groundwater analytical data are included in
Appendix B.

3.2.1 Distribution of Organic Constituents

Figures 3-2 through 3-6 show the aerial distributions and concentrations of VOCs at DDMT.
The VOCs depicted in these figures were identified during the GCDR as the primary
constituents of concern. In general, the specific chemical constituents and spatial
distributions reported during this quarterly sampling event were consistent with those
previously reported at DDMT. The concentration of VOCs varied across the site from a low
of 1 microgram per liter {(ug /L) to a high of 3,800 pg/L (TCE at MW-12). Similar to
concenirations noted in the GCDR, the highest concentrations of VOCs were detected
within the northwest corner of Dunn Field.

1,1-Dichloroethene (1,1-DCE). 1,1-DCE was reported in nine wells during the September
1997 quarterly sampling event. Figure 3-2 shows the distribution of 1,1-DCE. This
compound was reported in seven wells located along the northern portion of Dunn Field
and in two off-site wells, MW-31 and MW-51. 1,1-DCE was not reported in any wells
located on the Main Installation (see Figure 3-2). 1,1-IXCE was reported in off-site well MW-
45, where it had not been detected in samples collected during June 1997. The highest
detection occurred in MW-10 (72 pg /L) located at the northwest boundary of Dunn Field.
The concentrations of 1,1-DCE in the other monitoring wells were similar to those reported
in the June 1997 for each respective well. Overall there was an increase in the concentrations
observed in the September 1997 event over those observed in June 1997.

Tetrachloroethylene {PCE}. The occurrence of PCE was widespread during the September
1997 quarterly sampling event, similar to what was reported in the last two events. PCE
was reported in 25 wells located bath on-site and off-site (see Figure 3-3). During this event
PCE was reported in MW-54 (located off-site and west of Dunn Field) and MW-22 {located
on the Main Installation), where it had not been detectad in samples collected during the
June 1997 event. Concentrations of PCE ranged from 1 ug/L to a high of 180 pg/L in MW-
10. Overall there was an increase in the concentrations observed in September 1997 over
those observed in June 1997. All of the wells with reportable levels exceeded the
background and Proposed Remediation Goal (PRG) cencentrations for this compound.

PCE was reported at four areas on DDMT, as shown in Figure 3-3. These areas were
previously noted in the Quarterly Groundwater Monitoring Report, and except for increasing
in size they have not changed significantly. The largest of the four plumes is centered on
the western and northwestern boundary of Durm Field. The first detection of PCE in well
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MW-54 (25 ug /1) indicates that the plume has expanded to the west during this sampling
event. The PCE concentration in MW-51 (located north of Dunn Field), the northernmost
control well for the site, has slightly increased from 15 pg/L during the June sampling to 45

pg/L. However, both concentrations are estimated below the detection limit, so the
comparison is an approximation. Two smaller plumes are located in the southwest and
southeast corners of the main facility (see Figure 3-3). The plume in the southwest corner of
the main facility exhibited an apparent increase in size from the June 1997 to September
1997 sampling events. The slight increase in plume size is indicated by the PCE reported in
well MW-22 during the September 1997 sampling; PCE was not reported in the June 1997
data from well MW-22. The magnitude of the plume in the southeast corner of the main
facility has remained consistent from the June 1997 t¢ September 1997 sampling events.
Samples from wells MW-25 and MW-26 contained levels of PCE at 4 pg/L and 12 pg /L,
respectively, in the June 1996 data. Additional groundwater analyses are necessary to
assess the persistence of this trend. Finally, an isolated occurrence of PCE is reported in
MW-3% (9 ng/L) at a conceniration slightly above that detected in the June sampling event
(6 ng/L). There are insufficient data to correlate the PCE reported in this well with
concentrations from other wells on the facility.

Graphs of PCE concentration versus time for strategic wells were developed to assess
whether temporal trends in concentration exist for this compound (see Figure 3-4). The
data indicate increasing trends from February 1996 to June 1997 and from June 1997 to
September 1997. The most recent data (September 1997) indicate an increase in PCE
corcentration in 16 samples and a decrease in 9 samples over the June 1997 data.
Significant increases of PCE have occurred in off-site wells located to the north, northwest,
and west of Dunn Field. During the period of June 1997 to September 1997, the most
significant changes in PCE concentrations were cbserved in wells MW-12 (a 30 pg /L
decline) and MW-10 (a 70 pg/L increase).

Groundwater elevations that were available for strategic wells for the three most recent
sampling events (February 1996, June 1997, Septernber 1997) have also been included on the
graphs (see Figure 3-4). This graphical representation facilitates the correlation of temporal
trends in groundwater elevation to those observed in concentration. The data for the period
June 1997 to September 1997 indicate the following: '

+ When groundwater elevations increased, PCE concentrations increased in seven wells
and decreased in six wells.

* When groundwater elevations decreased, PCE concentrations increased in three wells.

The only meaningful trend is the apparent increase in PCE concentrations when
groundwater elevations decrease. This trend is consistent with the overall trend of
increasing PCE concentrations that have been observed when comparing June 1997 data to
September 1957,

Trichloroethylene (TCE). TCE was reported in four separate locations at DDMT and was
detected in 25 wells during the September 1997 quarterly sampling event. The distribution
of TCE is generally consistent with the distribution described in the Quarterly Groundwater
Menitering Report; however, TCE was reported in four off-site locations (MW-31, MW-44,
MW-531 and MW-54) during this quarterly sampling event, as opposed to only two locations
{MW-51 and MW-54) during the June 1997 sampling event {see Figure 3-5). The
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concentrations of TCE ranged from 1 pug/L to a high of 3,800 pg /L at MW-12, All of the
reported TCE concentrations exceeded the background concentrations, and with the
excepton of three reported concentrations, all exceeded both background and PRG
concentratons.

The largest TCE plume encompasses the northwest and west boundaries of Dunn Field and
extends off-site to the west, northwest and north of Dunn Field. Also, the plume continued
to expand to the south, a trend that was noted in the Quarterly Groundwater Monitoring
Report. The concentrations reported in MW-44 and MW-51 indicate that the plume
configuration has expanded to the west and north to the edge of the current monitoring
well network. A shift in the center of mass (MW-12) of the TCE plume, as suggested by the
June 1957 data, is supported by the September 1997 data. Concentrations of TCE at welis
MW-10, MW-12, MW-32 and MW-35 exhibited a drop from 45(; 5,900; 78; and 160 pg /L,
respectively {as reported in the June 1997 data) to 100; 3,800; 76; and 93 ug/L, respectively
(as was reported in the September 1997 data). On the cther hand, concentrations of TCE at
MW-6, MW-15, MW-44, MW-54, MW-31, and MW.51 showed an increase between the June
1997 and September 1997 sampling events. In addition, low levels of TCE were detected in
the September 1997 samples from MW-14 and MW-38, two wells in which no TCE was
detected during the June 1957 sampling event.

Little change in the geomelry of the other TCE plumes identified on the Main Installation
was observed between the June 1997 and September 1997 data, with one notable exception:
TCE was not detected in well MW-47 during the June 1997 sampling event, although it was
present in this well during the February 1996 sampling.

Graphs of TCE concentration versus time for strategic wells were developed to assess
whether tempaoral trends in concentration exist for this compound [Figure 34). The data
indicate increasing trends from February 1996 to June 1997 and from June 1997 to
September 1997. The most recent data (September 1997) indicate an increase in TCE
concentration in 15 wells, a decrease in 8 wells, and no change in 2 wells, when compared to
the June 1997 data- Overall, significant increases of TCE have been observed in off-site
wells located to the north, northwest, and west of Dunn Field. During the period of June
1997 t0 September 1997, the most significant change in TCE concentrations were observed
in wells MW-12 and MW-11; a 2,100 pg/L decline in TCE occurred in MW-12, and an
increase of 202 pg/L was reported in sample MW-11.

Groundwater elevations that were available for stratagic wells for the three mest recent
sampling events (February 1996, June 1997, September 1997} have also been included on the
graphs (Figure 34). This graphical representation facilitates the correlation of temporal
trends in groundwater elevation to those observed in concentration. The data for the period
June 1997 to September 1997 indicate the following:

+  When groundwater elevations increased, TCE concentrations increased in four wells
and decreased in ten wells.
*  When groundwater elevations decreased, TCE concentrations increased in three wells.

There appear to be bwo meaningful trends: when groundwater elevations increase, TCE
concentrations decrease, and conversely, when groundwater elevations decrease, TCE
concentrations increase. This correlation should be further supported by additional
groundwater data collected during the next scheduled sampling events.
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1,1,2,2,-TFetrachloroethane {1,1,2,2-PCA). PCA was detected in samples collected from nine
wells during the September 1997 sampling event (see Figure 3-6). These wells were located
both on- and off-site. The plume delineated by these wells occurs on the western side of
Dunn Field and extends off-site to the west. Again, the distribution of this plume is similar
to that described in the Quarterly Groundwater Monitoring Report. The values of 1,1,2,2-PCA
ranged from a low of 2 pg/L to a high of 480 pg /L in MW-12, All detected values exceeded
both background and PRG concentrations.

In general, the 1,1,2,2-PCA concentration distributions reported in the Seplermnber 1997 and
June 1997 data are consistent. The exceptions include changes in the data collected from
MW-2, MW-3 and MW-31. 1,1,2,2-PCA was not detected in MW-2 and MW-3 in September
1897; however, it was reported in the June 1997 data. The sample from well MW-31
indicated a concentration of 10 pg/L; however, 1,1,2,2-PCA was not reported in this well
during the June 1997 sampling event. It should be noted that 1,1,2,2-PCA was detected at
420 pg /L in MW-31 during the February 1996 sampling event, indicating significant
variability in the levels of this compound over time. The detection at MW-31 indicates a
general increase in the plume size to the northwest, a trend exhibited by other detected
VO(Cs during the September 1997 sampling event. -

Graphs of 1,1,2,2-PCA concentration versus time for strategic wells were developed to
assess whether temporal trends in concentration exist for this compound (Figure 34). The
data indicate consistent and constant (neither increasing nor decreasing) trends from
February 1996 to June 1997 and from June 1997 to September 1997, The most recent data
{September 1997} indicate an increase in 1,1,2,2-PCA concentration in four samples and a
decrease in three samples, when compared to the June 1997 data. Qverall increases of
1,1,2,2-PCA have occurred in off-site wells located to the west of Dunn Field. During the
period of June 1997 to September 1997, the most significant changes in 1,1,2.2-PCA
concentrations were observed in wells MW-12 and MW-6; a 60 ug/L decline in 1,1,2,2-PCA
was reported for MW-12 and an increase of 110 pg/L was reported for MW-6.

Groundwater elevations that were available for strategic wells for the three most recent
sampling events (February 1996, June 1997, September 1997) have also been included on the
graphs (Figure 3-4). This graphical representation facilitates the correlation of temporal
trends in groundwater elevation to those cbserved in concentration. The data for the period
June 1997 to September 1997 indicate the following:

»  When groundwater elevations increased, 1,1,2,2-PCA concentrations increased in two
wells and decreased in two wells.

* No detectable concentrations of 1,1,2,2-PCA were reported in wells exhibiting
decreasing groundwater elevations.

The correlation between 1,1,2,2-PCA concentration and groundwater elevations produced
no meaningful trends. Additional groundwater quality and elevation data will be
necessary to develop meaningful trends for this analyte.

Carbon Tetrachloride {C4). (4 has been observed in three areas at DDMT. One area is
located along the western boundary of Dunn Field and extends off-site to the west. The
other two areas are isolated; one centers around MW-9 (nerth of Dunn Field) and another
centers around the region in the vicinity of MW-26 on the Main Instailation (see Figure 3-7),
The plume geometry described by the September 1997 groundwater data is consistent with
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the geometry described by the June 1997 and February 1996 data. Reportable
concentrations of C4 ranged from a low of 1 ug/L to a high of 45 ug /L at MW-6. The most
significant change from June 1997 to September 1997 in the C4 plume geometry has
occurred to the north plume on Dunn Field, where two of the wells (MW-3 and MW-10)
located within the plume in June 1997 no longer contained detectable concentrations of C¢
in September 1997, This finding indicates that the size of the plume has diminished in this
area. OCther minor differences in the (4 plume that were noted when comparing the
September 1997 data to the February 1996 data include the following:

¢ Low levels of C4 were detected in wells MW-25 and MW-54 (1 ug/L). The samples
analyzed from these wells during the June 1996 sampling event did not contain
detectable concentrations of C4.

e {4 was not detected in well MW-14, where during the June 1997 sampling event the
compound had been reported at 1 pg/L.

The C4 concentrations in samples from the remaining wells were generally similar to
previously reported concentrations.

Graphs of C4 concentration versus time were developed for strategic wells to assess
whether temporal trends in concentration exist for this compound (Figure 3-4). The data
indicates consistent and constant (neither increasing nor decreasing) trends from February
1996 to June 1997 and from June 1997 to Septemnber 1957, The most recent data (September
1997) indicate an increase in C4 concentration in four sampleas and a decrease in five
samples, when compared to the June 1997 data. Overall, increases of C4 have occurred in
samples from wells located along the west boundary of Dunn Field. During the period of
June 1997 to September 1997, the most significant changes in C4 concentrations were
reported in samples from wells MW-32 and MW-15; a 9 ug/L decline in C4 was reported for
MW-32 and an increase of 15 pg/L was reported for MW-15.

Groundwater elevations that were available for strategic wells from the three most recent
sampling events (February 1996, June 1957, Septernber 1997) have also been included on the
graphs (Figure 3-4). This graphical representation facilitates the correlation of temporal
trends in groundwater elevation to those observed in concentration. The data for the period
June 1997 to September 1997 indicate the following:

¢+ When groundwater elevations increased, C4 concentrations increased in two wells and
decreased in three wells.

* No detectable concentrations of C4 were reported in walls exhibiling decreasing
groundwater elevations.

The correlation between C4 concentration and groundwater elevations produced no
meaningful trends. Additional groundwater quality and elevation data will be necessary to
develop meaningful trends for this analyte.

3.2.2 Distribution of Inorganic Compounds

Groundwater samples were collected and analyzed for total (unfiltered) metals. Figures 3-8
through 3-13 show the concentrations and distributions of five indicator metals {lead,
nickel, beryllium, copper, and chromium). These figures also show that the concentrations
of metals are variable within the Fluvial Aquifer, with the highest values tending to be
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centered in the northwest quadrant of the Main Installation. This is the same general trend
as observed in the Quarterly Groundwater Monitoring Report and the GCDE. Tables 3-2 and
3-3 sumumnarize the concentrations of metals detected in groundwater samples from the
Fluvial Aquifer.

Beryllium. Berylliumn was detected in samples collected from ten wells during the
September 1997 sampling event: four located at Dunn Field and six on the Main Installation
(see Figure 3-8). Reportable concentrations observed in these ten wells ranged from a low -
of 0.2] pg/L to a high of 5.9 pg /L at MW-20. All of the concentrations detected in these
samples exceeded the PRG concentrations for this constituent.

Compared to previous sampling events, beryllium levels remained relatively constant and
low. In contrast to the findings reported in the June 1957 sampling report, samples
collected during September 1997 from wells MW-5, MW-7, MW-8, MW-9, MW-13, and
MW-29 did not contain reportable levels of beryllium. Also, in September 1997 beryllium
was detected in samples from wells MW-19, MW-20, MW-22, and MW-25, while samples
from these wells collected during the June 1997 event did not contain beryllium at
detectable levels.

Figure 3-9 1s a graph depicting the concentration of beryllium versus time for strategic
wells. The graph is useful for evaluating temporal trends for this constituent. Overall the
data show consistent and low concentrations relative to the other detected metals. Analysis
of the graph indicates a decreasing trend in concentration between the June 1997 and
September 1997 sampling events. This decreasing trend is consistent with previous data;
beryllium levels for the June 1997 sampling event were slightly higher than those from the
February 1996 sampling event. The September 1997 data indicate that three fewer wells
contained reportable concentrations of beryllium, tive wells exhibited a decrease in
beryllium levels, and one well exhibited an increase in beryllium when compared to the
June 1997 data, '

Because of the variability in the concentration of beryllium over time, meaningful trends
have not been established for this analyte. Currently, a decreasing trend is apparent;
however, this trend needs to be confirmed with additional data.

Chromium. Chromium was detected in samples from 23 wells located across the DDMT
facility and off-site (see Figure 3-10). Ten of the detections occurred in samples from wells
located on Dunn Field, nine in samples from wells located on the Main Installation, and
four in samples from wells located off-site. Concentrations in these samples ranged from a
low of 3 ug/L to a high of 147 pg/L in sampla MW-20. Seven of the reperted
concentrations exceeded the proposed PRG value of 18.5 (Table 3-2}. The highest
concentrations of chromium in the September 1957 sampling were observed in the Main
Installation wells, which represents a contrast to the June 1997 data. In June 1997, the
highest concentrations of chromium were observed in the Dunn Field wells; the maximum
concentration of 219 ug/L was reported in the sample from well MW-4. During the
September 1997 sampling event, chromium was also detected in the sample from well MW-
47 (68.6 pg /L) located off-site and south of the Main Installation.

Graphs of chromium concentration versus time for strategic wells were evaluated to
determine temporal trends. Figure 3-3 depicts this relationship. Long-term trends indicate
that chromium has been detected at the highest concentrations relative to the other metals.
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Temporal changes in chromium concentrations indicate a general decreasing trend between
the June 1997 and September 1997 sampling events. During the September sampling event,
chromium levels decreased in samples from 17 wells and increased in samples from 14
wells, as compared to the June 1997 sampling event. The most significant changes in
chromium eoncentration over the most recent sample period were an increase of 138.8 pg/L
observed in MW-20 and a decrease of 195.8 ug/L observed in MW-4. Temporal trends
prior to June 1997 show no consistent pattern, as chromium levels decreased between the
1993 and 1996 sampling events and increased between the February 1996 and June 1997
sampling events.

Because of the variability in the concentration of chromium versus time, meaningful
seasonal trends are not apparent. Currently, a decreasing trend is apparent, which is
consistent with other metals constituents. This trend, however, needs to be confirmed with
additional data to be collected during the spring and summer of 1998.

Copper. Copper was detected in 21 wells across Dunn Field, the Main Installation area, and
off-site to the west of Dunn Field and south of the Main Installation (see Figure 3-11}. Seven
detections occurred in samples from wells located on Dunn Field, nine occurred in samples
from wells located on the Main Installation, and four occurred in samples from wells
located off-site. Reportable concentrations in these wells ranged from 0.77 to 147 pg/L. The
highest values of concentrations of copper were observed along the west boundary of the
Main Installation in samples from wells MW-20 (147 pg /L) and MW-9 (31.8 ug/L). A
significant copper concentration of 49.2 ug /L was also observed in the sample collected
from MW-16 located on the northeast corner of the Main Installation. During the previous
sampling event (June 1997), the highest copper concentration {135 ug/L) was observed in
the sample from well MW-4 located on Dunn Field. None of the copper concentrations
observed during this sampling event exceeded the PRG concentration of 135.05 g/L.

Graphs of copper concentration versus time for strategic wells were evaluated to determine
temporal trends for this analyte. The graphical representation shown in Figure 3-9 indicates
that copper was detected at lower concentrations than was chromium. The 1993 values
were either similar to or slightly higher than the 1990 values, For the pericd between 1993
and 1996, an overall decline in the copper concentrations was observed. The most recent
data indicate a general decreasing trend in copper concentrations when compared to the
June 1997 data. Over this same period, the most significant changes in copper
concentrations were a 138.8 ug /L increase reported in well MW-20 and a 121.5 pg /L
decrease reported in MW-4,

Temporal trends prior to June 1997 are not consistant, as copper levels decreased between
the 1993 and 1996 sampling events and increased between the February 1996 and June 1997
events. Because of the variability in the concentration of copper over time, meaningful
seasonal trends are not apparent. Currently, a decreasing trend is apparent; however, this
trend needs to be confirmed with additional data. Data collection during the spring and
summer of 1998 is recommended.

Lead. Lead was detected in 36 samples from wells located throughout Dunn Field, the
Main Installation, and off-site areas (see Figure 3-12}. Eleven detections occurred in
samples from wells located on Dunn Field, 13 detections occurred in samples from wells
located on the Main Installation, and eight detections were reported in samples from off-site
wells. Concentrations in these samples ranged from 1 pg/L to 111 pg/L; the high was
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reported in sample MW-20. The lead concentrations in samples from eight wells exceeded
the background concentration of 9.4 g/L, and the samples from two wells exceeded the
PRG concentration of 15 pug/L. In general, the highest lead concentrations were reported in
samples from wells located along the west boundary of the Main Instatiation. No samples
from off-site wells had concentrations that exceeded the FRG or background concentrations
during the September 1997 sampling event.

Graphs of lead concentration versus time for strategic wells were evaluated to determine -
temporal trends for this anatyte. The graphical representation shown in Figure 3-9 indicates
that lead was detected at lower concentrations than chromium and copper. There also has
been a generally decreasing trend of lead concentrations; the 1950 levels were the highest,
1993 levels were intermediate, and the 1996 levels were the lowest. The most recent data
indicate a general decreasing trend in lead concentration between the June 1997 and
September 1997 sampling events. During the period from June 1997 to September 1997,
lead concentrations decreased in 31 samples and increased in 14 samples. Over this same
period, the most significant changes in lead concentrations were an increase of 103.9 pg /L
reported in sample MW-20, and a decrease of 111.7 ug/L reported in sample MW-4.

Nickel. Nickel was detected in samples from 20 wells located throughout Dunn Field, the
Main Installation, and off-site areas (see Figure 3-13). Nine detections occurred in samples
from wells located on Dunn Field, eight detections occurred in samples from wells located
on the Main Installation, and three detections occurred in samples from wells located aff-
site. Concentrations in the samples from these wells ranged from 1.3 pg/L to 68.7 ug/L; the
high was reported in sample MW-20. The concentration in the sample from well MW-28
exceeded the background and PRG concentrations of 31.4 ng/L and 13.4 pg/L, respectively.
In general, the highest nickel concentrations were reported in samples from wells collected
along the west boundary of the Main Installation. No samples from ofi-site wells had
concentrations that exceeded the PRG or background concentraticns during the September
1997 sampling event.

Graphs of nickel concentration versus time for strategic wells were evaluated to determine
temporal trends for this analyte. The graphical representation shown in Figure 3-9 indicates
‘that nickel was detected at lower concentrations than chromium, copper and lead. There
has been a generally decreasing trend in nickel concentrations; of the pre-1997 sampling
events, the 1990 levels were the highest, 1993 levels were intermediate, and the 1996 levels
were the lowest. The most recent data indicate a continuation of this decreasing trend in
lead concentration between the June 1997 and September 1997 sampling events. During the
period from June 1957 to September 1997, lead concentrations decreased in 16 samples and
increased in 12 samples. Over this same period, the most significant changes in nickel
concentrations were an increase of 60.9 ug /L reported in well MW-20, and a decrease of
85.2 pg /L. reported in well MW-4. :

3.2.3 The Impact of Turbidity on Metals Concentrations

During the September 1997 sampling event, turbidity measurements were made with a
bench scale turbidity meter. The turbidity measurements were then plotted against metal
concentrations to determine whether a statistically significant relationship between these
rwo parameters exists. Table 3-4 and Figure 3-14 present the effect of groundwater sample
turbidity on total metal concentrations.
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The data indicate that the metal concentration to turbidity correlation coefficients are poor,

. with an average correlation coefficient of 0.13. A correlation coefficient of zero would
indicate that the magnitude of the metal concentrations is not linearly dependent on the
magnitude of turbidity. Values of positive or negative one indicate a perfect direct and
inverse linear relationship between concentration and turbidity, respectively. Intermediate
values indicate a less than perfect correlation. The correlation coefficients for five indicator
analytes (beryllium, chromium, copper, lead, and nickel) ranged between (.13 for copper to
0.28 for chromium. Overall, correlation coefficients suggest that sample metals '
concentrations are not linearly dependent on the magnitude of turbidity.

The February 1996 data presented in the GCDR showed an ambiguous relationship between
turbidity and the concentration of metals in the individual samples. The June 1997
sampling event indicated an overall positive relationship between sample turbidity and
concentration based on the average linear correlation coefficient of 0.32. Based on the
current data, no meaningful long-term trend has been established regarding the
relationship between sample turbidity and metals concentrations.
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TABLE 31
WATER LEVEL AND TOP OF CONFINING UNIT ELEYATIONS
DEFENSE OLSTRIALION DEPOT-MEUFHIS, TEMVESSEE
Embimated Ground
DT (it | Dopth o Top Surtace Top of Condining Loyer
Wil / - balow | of Confining | Elwvaton |TOC Elnatlon| GW Blevatlan Elwation
Oid #] TOC) Layar () {9 mal) [t meal} {H mal] (1 m=al) Commenta
M2 | ra { 2863 ne | WO AVARAPLE| NO AVALABLE | NOT AVALARLE )
MW3 | na 41.8% N& MOT AVARABLE | MOT AVALABLE HOT AVALARLE ha
AWy na TBZ3 bt NOT AVALARLE | MOT AvVALARLE HIT AVAL AN E ne
MW5 | np 74.08 [or NCTT AVAL AR E | MOT AvAR ARLE MIFT AV AL AFL E na
MWB | na 51.B1 na MOT AVALABLE | MOT AVALABLE HCTT AV AL AERLE i
MW7 na aici na MOT AL ARLE | NOT avaLalL E NOIT AVALARLE ne
MWAE | na 57.70 na 2H2.74 NCT AVALABLE 35,04 na
MWEB | na LGS na 304 .66 NCT AWALLABLE 233.73 na Reploced cag
MWID | na 5743 na FE NCTT AVATLARE 231,53 Aa
MW11 | m 63.81 i Ph9.50 WOT AMWAH AR E Z230.68 s _
MiN12 | ma T0.56 na 140 NOIT AVAILAERE 230,64 na Aeptaced cap
M1l | na G752 na 240,85 NOT KAl AR F 222,43 na
MW 14 -] 7124 7850 2 44 WOT YAl ABLE 211 20 g
MW13 | ma B350 na 205.23 WETT AVARAPLE 21133 P
MWI1& | na £5.74 7500 300,19 NOT AVARASLE 243,45 229.98
MW7 | na na TR J18.18 WOT AVARL AR F na 22218
MWig | na 133,48 na 30825 HOT AVARAZLE 17477 na
MW19 | na ar.12 50.00 280.68 MT AVARLAELE kX 200.88
MW20 | na B4.55 na 28515 MOT AVARLARE E 200,54 na
M2 na B3.35 1] 85,11 HOT AVALABL E 01,76 17 ]
MW22 | na 86,16 na 289.08 RCFT AVARLADLE 201.90 1]
MW23 | na 88,72 i) 205} G4 HOT AVal 4% F fat il na
M¥&24 | na 108,74 114,70 288.57 NOT AVALARLE 19&@ 184 A7
MW25 | na T2.04 80,70 271 NOT AVALALE 168.27 186.61
MW23 | na 9544 110, 00 3. 68 WOT AVALABLE 20424 182.58
WMN2? | nn na 96,00 304, %9 NOT AVALAGLE na 208.18
M#25 | nn Sh88 B0.00 254 RS NOT AVALAELE £39.03 214 50
MWZS | na 35.00 na 27138 HOT AVAL AR E 2547 38 ng
MW | na 42.03 58.00 273.53 NOT AVALABLE 231.00 207.80
MWGE1 | na £3.88 78,30 207.38 NOT AVALABLE Z23.40 211,08
harsz2 ng oH.45 6,50 285,42 NOT AVAILAGLE 228.87 21B.92
Mw33 | no 47.78 B0.00 r.s2 WO &AL AELE 270,74 217.52
MN34 | na 141,81 158.30 30078 WOT AVAD AFD F 150 57 142,48
MWIS | na 69.71 B0.50 301,85 HEIT AN AE_ABLE 231.54 211.15
Walg | na 138, 448 B80.00 31115 HOT AVALARLE 151.69 221.15
MW3IT Ny 134,76 000 20549 WOT AVAILARLE 150.69 215,45
[T ra 134,38 155.00 J0H 38 WOT ATAILARLE 173.88 153,35
MywiD | rna 102,50 na 20642 NOT AVALAS)E 18062 ng
WMw40 | O B0, 20 65.00 25240 282 25 182.05 167.40
M4 K G4, B 47.00 283850 ZB3.B1 21887 238.90
MWa2 N =3.00 58,00 27510 _g_?d.BT 221.87 216.10
MWl L GA 3% ny 245.50 28523 166.88 o]
Myvdd | M 45,58 78.00 254D 260.07 220.09 18140
MYY45 - £3.09 70.00 293.10 262 a1 23312 22310
MW4E | B 50.23 73.00 2H7.9% 287 .58 237.33 21450
Mywwd7 | H 101.48 120.00 304.70 306.39 204,83 1R8.T0
Miniap 1 T8.80 04500 284.70 285,48 205.59 10020
WWag [1] 7518 80.00 310.70 31045 =3 73 22070
MWSD F Bs.10 125.00 2599.7%0 290E.78 213.589 174,30
MW51 A 37.38 B4.50 275,50 7524 x17 B 211,00
Mws2 | Q BO.03 104.00 Zre.50 27TR.18 188.18 175 60
MW5d | E | 7e.se H3.00 06,70 30€.30 23376 223.70
WS4 J T71.95 95.00 295.50 05,35 231 A1 200.50
MWSS | LU §9.55 75.00 2 A0 25205 222,50 217.40
Pt na T ng na i) na na
P2 na na a na na [ na
Ph3 na na " na na na na [T
| 5TE-6 | na na 7.0 27 32 na na 212.32
5187 na na 000 2H7.31 nf ra 217.B1
STB-8 | na na B5.00 288 51 na na 203,51
S5TE-12]| na na 10a. D0 na o = 104,00
Nomy:
Al measuraments collected rom 1op of inner caaing.
Waater lovels callacted Soptambar 30, 1897,
TV = Depih to water aurlace
OC = Top al casing

GW a Groundwater
mal = Fast aborve masn sea level
= gt apelicabis




TABLE 32 2 B B -
ETEC ATER STITUENTE {
DR TR CEPOT AT, TERAESSEE 36

Conceniration Background
Foarametar Wol 8 (g} Deatm Gua) [iar PAG (ugl} | PRG Bests | Background (upiL) Baals
11,1 TRICHLOROETHANE NWO3 | 1 J 10425 2 1 MAJ_DET
MWIT | 2 J 154,25 [ 1 MAX_DET
MWOR | 2 J 1654 25 [ 1 MAX_DET
MW [ o 10425 ] 1 MAN_DET
WMWYl 7 J 184 25 [] 1 MAX_DET
MW 2 F] 164 25 ] 1 MAX _DET
MW51 2 J 184 .25 S 1 MAX_DET
1,52 2-TETRACHLORDETHANE | WD 220 = 154 ] [+ HA MNA
| WW10 2 J [ 1] [+ NA WA
[Tk 49 = [¥1] [ NA NA
MW 2 480 - [ %] [+] NA A
MW 10 J [E]] I HA MNA
MW32 | 110 - 821 [ HA HA
MW35 | 5 J D.21 c HA MNA
1,1.2-TRICHLORDETHANE Mwoa | g J 0.80 [ HA WA
W32 i 5 J B.60 s NA NA
1, 1-DIGHLQRAET HANE WWOT 2 J 102,50 5 NA MNA
KOWTH 1 J 182.50 5 A, HA
MW10 3 ] 182 50 [ WA A
[y 2 J 182,50 -] NA WA
3, 1-DICHLORCOE THENE MW [Ki = A NA A NA
W07 50 - HA A A A
MW0A 20 = [ NA A 1 A
MW0d 1 J HA NA HA MNA
MW T2 = A A MA A
MW2E 2B - NA M A Y
Mwa1 A7 = A MA MA HA
MV4S 1 J HA HA MA HA
MW51 23 I A NA A, N
1-BROMQ-4-FL LOROBENZENE MW2 132
{-BADMOFLUORCBENZENEY MWo3 133
[y 1e)
KMIWIS B )
MGG 104 }
MW7 114 )
MnDg i0a |
MWIE 308 |
MWD 113 }
MN11 100 [
MW12 100
MW13 109
MY 14 107
MWN15 108
MW16 100
1AL 100
MWN20 108
MWNZ Y 113
M2 118 I
] 107
MWL 10 ]
e MW25 108 |
MWW2E 106 I
[Tl 108
WIS 104
M3 104
M2 114
M3 1080 T
WMWY [
MW3s 102
MRS 2]
MW7 | 103
="M 114q
Mg | 111
MWaD | 110
T 2T 114
M2 113
Mdd 103
My s 108
MY48 108
M7 109
My 105
MWL 102




TABLE 3-2
DETECTEDR GROUNDWATER CONSTITUENTS 2 6 E 3 ?
DEFERSE [NSTAISUTION (EPOT-MEMSHIS, TENNESEEE

Cencantration | Backgnound
. Paramates ‘Wall # fpgL) Date Qualifier PRG (uqt) | PRG Basls | Backgroand (ppdly Hasiz
1

1.2-DICHLORDETHANE MWD
1,2-DICHLORDETHENE {TOTAL)

-
g
zzizlzlz
2

=
»

2-BUTANONE MiAi4

SR F I EEE EEEE
IR B I

Z
HEEBEEEEEEEEEEEE

2.4.8-Tribromophana MWD5

M4 S

M40

MWS1
MWEZ
MW
MWES
MW35
2-Fuorobiphsryl MWO5
o MWGT }
MWOB
MWi3
MW1Z
MW1E

i
e e S BRI AT P B B P Bt B P Pl e bl B E T E A Bt SR £ B AN PSRN = T O PP A ) B

d

~l
[

L

~d
o

=l
th

3
&

e kA
Ll rr]
MW23
MW
MWE S
L)

2

=]
-3

&

d

2

=
o

MWD

_ W20 T2
]




TAELE 2-2

DETELTED GROUNDWATER CONSTITUENTS
DEFENSE DISTRIBLTION JEPOT-MEWPHS, TEMNESEEE

266 33

Concantrution Beckgraumsd
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TABLE 32

Cancentration Bachground
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M A P J 255.50 S 2238 ZAMEAN
MW15 130 J 255 50 S 2238 ZAMEAN
MW18 53 = I__28EA] 5 2258 2XMEAN
Mg 219 - ) 25551 g8 2238 ZXMEAN
MWEZ0 353 = 25550 s 2238 ZXMEAM
L j MW [Tk J 255,50 5 238 2XMEAN
MWe2 123 u 255 50 8 72368 ZAMEAN
[Lhr] aps J 25550 S 2238 2XMEAN
MWZd BB.2 i = 255.50 S 2218 2XMEAM
L MW25 167 1 = 255.50 8 2228 ZAMEAN
MWZzE FAE) = 255 Al g o~ ZXMEAN
WMwis 1.1 - LS55 g 2208 2XMEAN
WW2a 109 ! J 255.50 ] 2238 ZXMEAN
o MW30 113 | = 255.50 s 2228 ZXMEAN
MW 135 . = 25550 5 2238 FXMEAM
M 192 J 255.50 5 218 TOAEAN
MWI3 56.8 - 255,50 B 2228 2XMEAN
. MWL 125 J 255.50 5 =38 ZXMEAN
MW35 [RI] S 265 50 B 2208 EXMEAM
WMVWAE 468 = 255.50 5 frR] ZXMEAN
MWIT 883 - 255.E4 B 221h ZXMEAH
MWIE 58.1 = 285,50 ] 2238 ZXMEAN
MW 78 J 255.50 5 2238 ZAMEAN
MWD 345 = 255 50 B 221.8 ZXMEAN
M B8 = 255.50 [ x2AA ZAMEAN
MW 724 = 255.50 B 2238 ZXMEAN




TABLE %2
DETECTED GROANDWATER COHSTITUENTE 2 E G' ‘II 0
DEFENSE ISTRIEUTION DEPCT-WEMPHES, TENNESSEE

Concantratiaon Background
Parameter _ ! Wells {npvl) Onts Gualfier | PRG (upA) | PAG Basls | Backge mid (gl ) Basla
. 1 MWag 628 1 - 2585 50 g 2218 ZAMEAN
MW7 124 1 J 25550 s 2318 ZAMEAN
W48 1 = 255,50 5 2238 ZXMEAN
MWD 433 = 255 50 g 2238 PXMEAN
MWSD [ = 255,50 5 2238 2XMEAN
MWS1 BS.7 1 J 255 5 5 2238 PAMEAN
M2 11p i o 255 50 5 2208 2AMEAN
MW53 [TX] J 255,50 5 2228 ZXMEAN
W54 17 = 255,50 5 FRT] AMEAN
MW5S 16.7 - 255 50 5 Z2aa EXMEAN
BEMZNG h IPERYLENE | MWS5D 1 J NA NA NA } )
BEAYLLIUM MW 1 J 0,004 [<] G IXMEAN
WD 1.3 ] 0,004 [ Ky IXMEAN
MW 0.5 J £.004 c & AXMEAN
MWIS 0.85 J 0.004 [ & ZAMEAN
MW1iB 0.51 J 0.004 [5] & DAMEAN
| WWZ0 5.9 = 0,004 [+] & 2XMEAN
| hdwarze Dz J 0.004 [+] & 2XMEAN
T_aW2d 17 ] 0,004 [+ B ZXMEAN
[ 021 J 0.004 [=] & 2XMEAN
I MW26 0.28 J .00 [ 6 DXMEAN
BICARBONATE MWa2 as - A NA NA i MNA
VIS 54 - NA NA NA NA
MWaz? g = NA, NE, [ N
M55 [ = NA NA NA NA
CADMIUM WWi2 1.1 J 1.3 ] NA A
MWDE D.73 J 1.52 ] NA NA
(] 41 J 1.83 S NA NA
MWID 1 J 1.3 5 WA MNA
MW [(EH J 183 | 3 A NA
M3 1.3 J 183 | 3 hA NA
MIA14 13.5 a I 183 | =] [ [Ty
MW1E 018 J T 1B 1 5 NA NA
MWiE a5 J | 183 ] A NA
Mg 57 = 1,83 3 NA NA,
MW2D 84,8 a 1.83 5 N& NA
MW21 23 J 1.53 5 NA HA,
MwW22 5.8 = 1.53 ] [ NA
MW 1.2 J [N:2] 3 HA NA
M4 3.3 J 183 ] [ NA
MW25 24 J 1.83 ] NA HA,
MWZE | 0.54 J 1.53 5 NA NA
M¥i28 1.2 J 1.53 g NA NA,
MW26 0.40 ] 163 5 NA NA
MW33 1.2 J 1.53 ] N NA
MW Q.14 J 1.83 5 NA, A
MV3E 2.7 J 1.8 5 M8, NA,
MW2E 19.2 . - 1.53 5 NA HA
M2 1.4 J 1.83 5 NA NA,
o M40 03 J 1.63 5 NA, NA,
MW 1 18 J 1.83 5 MNA NA,
MWAZ 4.4 ] 1.4 5 Na, A
MWL 5.7 o 1.2 5 NA NA
i M4 S £,22 _ J 1.83 5 A, Ty
MYVAE 0,34 J 1.83 5 MNA NA
MWAT 25 ] 1.83 [ NA A
MWD 0.08 J 1.83 5 NA NA
MWS0 3.3 J 1.83 g NA, A
MW51 0.67 J 1,83 5 HA NA
MWED 1A ] 1403 [ [ KA
MW E4 0.65 ] I [ NA NA
MWYS5 0.89 ) 183 3 A NA
CALCIUM j MW 54300 = A NA 52578 PAMEAN
WS 23300 = A N, 52075 DIMEAN
MW 13100 - NA NA GIETS ZXMEAN
. _MwaS 1EB00 o NA HA 53875 2XMEAN
NWTE 176000 = NA NA 32875 ZXMEAN
MWGT 1R300 o N NA 52875 ZXMEAN
NV 15500 c HA NA 52875 PXMEAN
[ 17300 = NA NA, 52875 2XMEAN
MWD 25100 - [ _NA E2HTS DOMEAN
M1 13600 a N HA 52075 {  2XMEAN




TABLE 32
DETECTED GROUNDWATER CONSTITUENTE )
DEFENSE QISTRTLTION OEPOT-ALERPHTS, TERVESSEE e B 6

41

Concantration Dachgraund
Paramatar Well » {BpL) Oats Cunllfer PRG {(pugfl} | PAG Baxis | Batkiaund {aL) Basly
Miyy12 14400 - WA MA S2B87S 2AMEAMN
MW11 14500 = NA MNA RIRTH 2AMEAN
MW 4 18500 = MA MA BIRTS 22X EAN
MN¥15 1 500K = MA WA S2E7S 2AM EAN
M8 31500 = MA NA B2ATE 2XMEAN
WW1D 15100 ™ A WA Sedr s ZXMEAN
MOW2ZD 7400 = MA WA 52075 DAMEAN
W21 14100 = A NA SIRTE AXMEAN
W2 Z7od = NA NA 2875 IXMEAN
[0 %] 1IE0 - A WA E287E AXMEMN
AT 1 2000 = NA, MNA SXAT5 X MEAN
MWY25 177d = A MA 52T S 2 MEAN
W20 21700 o A Wk ROAT5 ZXMEAN
‘MW2B + 4500 = A A [ari) 2XMEAN
MW 2EROA o NA A BIHTE LXMEAN
W31 24300 - Pl A 52875 ZXMEAN
MW - PEOOO = MNA A 52815 2XMEAN
MWIZ o A [ 42478 ZXMEAN
MwWal Ba0 ] A NA S2H75 I EXMEAN
MA3d 12500 = MA & 52875 1 ZXMEAN
MWIs 14400 o NA MA 22575 EXMEAN
MWIB 20400 " NA NA 2075 2XMEAMN
MW3IT G500 a HA [Ty 52875 ZXMEAN
[ ] FG00 a NA NA 2575 ZXMEAN
MARe 2500 - MA A S2E75 _ ZXMEAN
1 MWdD #5000 = N& HNA, 520575 2XMEAN
MWL 22100 = MA NA £IRTR ZXMEAN
MN45 fiz e ) - HA HA 2075 ZEMEAN
MW4a 14500 - HA NA EZE7H ZXMEAN
Mw4T £7100 £l HA NA, S2ETS PXMEAN
MW48 154800 @ HA NA E2ET6 2AMEAN
| Mwdg 13100 ] MNA HNA EZBTS ZAMEAMN
[ wwso J2300 - A NA, 52875 ZAMEAN
MWE1 | 22300 £l MA WA 52675 EXMEAN
Mws2 | THEDD - HA MA E2ETS 2XMEAN
MWwsa | 0700 = NA MA SZBTS EXMEAN
My | 13800 - NA NA, 62875 ZXMEAN
MWSS | 12500 o NHA MNA E2ATS 2XME AN
CARBON TETRACHLORIOE MWoE | a7 - HA MA MA HA
MWDS 1 Jd MA A, A HA
MW15 46 L] | HA MA HA H&
M5 1 Jd | A A, MNA A
MW28 4 Jd I NA A MA MA
Lbard) a J | KA hlay NA, MA
MW3I2 18 o I MNA A, A HA
WA B J 1 MA NA A )
MW54 1 J i NA A, MNA MNA
CHLORIOE =~ MY¥03 13700 = WA MA A MNA
M WD 40100 = MNA A NA A
MO8 17300 —_——_= | _NA [l WA MNA
MW1G 18000 = MA A A A&
M¥13 BECO B - N, . A, A
Miyi4 10200 o MNA, MNA NA MNA,
M2 17300 - LA MNA MNA NA
Mw232 J5000 = MNA MA A KA
w3 ) a0 A MA NA NA
NS00 = NA MA MNA MA
M3l 18000 = FLA, MA A NA
MWwaz 1 B5000 o MNA, MA A NA
w34 10400 = M WA NA A
M35 10700 = NA HA NA MA
MW7 2500 = LA, NA MA A
o MWAT 28500 - NA A MA NA
B M8 14400 = KA HA NA NA
MWSS 21000 - MNA HA A MA
CHLORDFORM MWOT 2 J 19 c HA L iy
MWOS5 5 F 19 C HA MA,
MWoda 14 J 1% [+ MNA MA,
MwWa7 2] 4 [A1] c MA MLA
M1 4+ J T1% c A A,
M¥13 380 L] 319 |4 NA MA
MYW31 45 - 019 [# HA MNA




TABLE %2

DETECTED GROUNDWATER CONSTITUENTS 2Lb 47
DEFENSE IS TASUTION DEPOT-MEMPHIS, TENVESSEE

Concentration Bnexground
Paramwtnr Wall § {pgiL) Dats Qualifier PRG f:pl) | FRGEmsly | Background fugl) Baals
MYY32 a J a9 | [+ MA A
. (TR 1 J 015 | [+ NA A,
CHLOROMETHANE WVVZ5 1 ] MA, 4 HA MA, NA,
[T 1 J [T [ NA b,
GHROMIUM, TOTAL MWO2 18 - NA KA, 4.4 ZXMEAN
[Tl 233 a MA, NA, £ 2XMEAN
) 3 J NA A, Y] 2AMEAN
WYV 14 38.9 = NA NA, SdA XMEAN
MWI15 272 n MNA HA 4.4 2AMEAN
W19 T k] o NA NA 5. 4 ZAMEAN
WV20 147 - MNA, Ml S d ZAMEAN
MWIZ 257 o A, MA [LX] INMEAN
WWE 4 11.4 = MA, T} 54 A 2XMEAN
W25 13.5 a KA MNA 544 DIMEAN
MW25 8.2 J NA A Ba.d ZAMEAN
MWZB 10.2 - [ NA 44 PAMEAN
28 58 J A, A Ed.4 AMEAN
[ 32 J MNA [T 544 2AMEAN
WW35 X J A MA, 5.4 2AMEAN
WYV3E 1348 = NA, A 5d.4 2AMEAN
MWIg LX) J MNA NA 54.4 2XMEAN
[T 55 J HA MA [IX] 2XMEAN
MWAT 83.8 = MA ot B Z2XMEAN
hAVYAH 3 J NA A Sl 2AMEAR
MWD 172 = HA A X 2XMEAN
[T 15.2 a [T NA 54.4 ZXMEAN
MWES g2 J A M 5414 2XMEAN
CHAYSENE MW 23 1 d HA HA N NA
COBALT MWIG2 7 Jd NA A 24.8 2XMEAN
MW0A 126 F] WA HA 4B 2XMEAN
WD 181 o A L) 24.5 2XMEAN
MWIE 3.3 J NA MA 248 ZXMEAN
MW 4 42.8 = HA A 248 2XMEAN
| MW1S 20 J LA MA 24.8 ZXMEAN
MWiR 7.8 J N MNA 24.8 2XMEAN
Mw2D ] = HA N 24.8 2XMEAM
MWZ1 2n - J [ MA 24.8 2XMEAN
| AW 2.1 J NA HA 24.8 2XKMEAM
1 MW24 13.5 - KA NA 248 2XMEAN
MW 350 = HA HA, 24.8 ZXMEAN
MW2E 4.4 J HA HA 24 8 2XMEAN
MW28 1835 = N NA 24 8 2XMEAN
JAW3IA 1.1 J NA | HA 24 8 ZXMEAN
MWD 29 J HA [ NA 2410 2XMEAN
MW 40 [¥:] J MA ] HA 248 2XMEAM
MW D56 J HA i HA 24 B 2XMEAN
MW T 27 J NA HA 24 .6 | ZXMEAN
MWES 32 J NA NA 24 8 | 2XMEAH
PTE200T 548 J MA HA 24 8 | ZXMEAN
CQPFER _Mwoz [ 0e i 3 " ] 1asps 5 162.6 ZUMEAN
MWTI ] d 135.05 5 162.6 PXMEAN
[ 135 d 135.08 [ 1626 2XME RN
i MWDE 077 J 135.05 [ 1828 ZXMEAN
MW 14 287 i . 135,05 5 16826 EXMEAM
MW15 15.4 o 135.05 3 162,68 EXMEAN
MW16 [CF] 5 13505 B 162.6 EXMEAN
MWW 31A Qo 135.05 8 182.68 ZXMEAN
) W20 147 = 135.05 B 162.8 ZOAEAM
— MW21 g J 13505 8 162.8 ZXMEAM
MW 174 - 135.05 =] 162 .8 TXMEAN
MW24 a.a J 135.05 [ 1626 2AMEAN
MWW2S 7 = 135.05 5 182.6 2ZXMEAN
_ Mwa2 14 J | _1asmes [ 1626 ZXMEAN
MW3a 11,8 = 13505 E] 162 6 ZAMEAN
o MW3A (E- N - 13505 3] 1626 2XMEAMN
_ _Mwdd 3] J 135,05 B 162.8 UM EAM
Mw42 a8 J 135.05 5 1628 ZXMEAN
Mwar | 0.8 J 133.05 5 162.6 ZXMEAN
MW52 | 74 u 13505 [ 162.6 ZXMEAN
MW55 | 18.7 o 135.05 5 1628 2AMEAMN
DHBROMOFLUDRQMETHANE MWO2 86
Mwoa | [}
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Paramatar

i

Dhartn Gualifler

PRG {ugh)

PRG Bavls I Background (gl )
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TABLE 3-2
DETECTED GRUUNMDWATER COMSTITUENTS

Concen n Bagigra mnd
Parametar Wall {ugi) Onta Sundifier | PAG (pgA) | PRG Basls | Background {upl} Baly
MWZ1 2270 - A A 1 6728 1 ZXMEAN
. M2 15700 = WA MNA Gzl EXMEAN
MWZ3 757 = NA NA Sr28 ZXMEAN
MWZ4 S2100 = NA NA, 5728 TAMEAN
MW25 25800 a NA NA, 8728 i 2XWEAN
MW2E 14800 = Ma MA &7zl 1 ZXMEAN
WWZB 116800 = NA NA G728 | 2XMEAN
MwW2e A2 - NA NA 428 ZAMEAN
MWD 1150 = NA A, FEEL] ZXMEAN
M3 £294 = N KA GT2A PXMEAN
WAL [Cardi) - MA A [ Ti) ZX M EAH
MWZR3 2050 o NA NA g728 | ZXMEAM
M4 B0R = NA NA, 6728 | ZXMEAN
MW 162 = MA NA gren |~ 2XMEAN
MW 507 - NA FoA, B72R PAMEAN
MW AQT0 = M NA Er2A ZXMEAN
MW3A [0 = NA NA, 5728 2XMEAN
Mg Z7an - A NA, 5728 TAMEAN
MWAD 50.4 J N A &728 ZXMEAN
MV 44 L = NA NA 6728 2AMEAN
MW45 1380 2 NA NA g728 ZXMEAN
MW 45 2620 - NA NA 5728 DIEAN
MWaT 20200 | = NA | NA 672D | 2XMEAN
Mwaa a1 { - HA ] A ETeA ] 2HMEAN
WW4g 9840 = NA WA [221] ZXMEAN
MWED 2500 © NA | NA, Brefl 2XMEAN
MWD5S1 4 500 = Mi 1 MNA By | ZXMEANM
MWES v = NA | WA 6728 | 2XMEAN
MWED 910 o NA NA g728 I ZXMEAN
MV o860 = NA NA [ryrd) 1 XM ERN
MWES 42K = NA NA 5728 | ZXMEAN
LEAD MWoE 13.6 ] - 18 | MCL 24 | ZXMEAN
1 MWD3 75 { - 15 1 MCL 9.4 1 ZXMEAN
MWD 123 = 15 MCL [F] ZXMEAN
MWDE 27 J 15 MG, g4 ZXMEAH
MW [ J 15 MGL 0.4 PXMEAN
MWD 14 1 J 15 i ML 5.4 ZXMEAN
MW1a 2rd \ = 15 MCL [¥] EXMEAN
MW15 136 ) = 15 MEL o4 ZXMEAH
P MWIE 38 ! = 15 MEL K] 2XMEAN
| MW 153 ] = 15 MCL 9.4 EXMEAN
| AAWR0 i | = 13 MGL 9.4 EXMEAN
b MW 1] ] = 15 [ 8.4 TEMEAH
M22 8.1 1 - 15 1 MGL a4 ZXMEAN
MWR23 1.3 1 J 15 MCL B.4 ZXMEAN
MW24 10.5 I = 15 ML [F] ZXMEAN
MW?25 104 [ = I3 MEL ] ZXMEAN
MWZ5 432 1 = 15 MCL [ 2XMEAN
MW28 3.1 1 = 15 ML 8.4 ZXMEAN
MWIZ 12 1 J 15 MCL 9.4 EXMEAN
[Tk 14 I J 15 [L=1 8.4 ZEMEAN
MW33 1.4 1 J 15 MGL 0.4 2XMEAN
MW 1.1 J 15 MCL 8.4 ZXMEAN
_________ _ MW3IE 18 J 15 ML 2] ZXMEAN
MW3a K] a ___15 MCL ] ZXMEAN
MYW3E 74 = i5 MCL D4 2AMEAN
MWAD 1.1 J 15 MG [X] ZXMEAN
w2 1A J 15 ML, 7] ZAMEAN
MW44 22 J 15 MGL b4 EXMEAN
MW45 H J 15 MCL (X 2XMEAN
W4T 48 = ____15 ML B4 2XMEAMN
- MWad 1.3 J 15 MGL B4 DIMEAN
MG 2.4 J 15 MCR [F] TAMEAN
. MW5ED i J 15 MCL 7] ZXMEAN
MW51 1.1 J 15 MCL 6.4 TXMEAN
[ s 2 J 15 MCL [F] DOMEAN
MWES. i5 - 15 MG, B4 TAMEAN
MAGNESIUM MW02 27BN - NA HA 2E04E ZXMEAN
MWD3 11700 c L MNA NA 28045 DXMEAN
MW 7050 = NA iy 26045 2XMEAN
r— MWOS B0 = A Mk 26045 2EMEAN
. NGE A160 = A HA EBOAS 2XMEAN




TABLE 32 L
DETECTED GROUNDWATER CONSTITUENTS 2 E 5 4 J
OEFENSE S AmnLTion DEFOTMENHIS, TERNE S8EE
Concenirslion Background
Frmamator Woll # {ugi) Caie Qualifer | PAG fugf) | PRG Bagly | Background jparh Baily

. I MWDT g510 o MNA HA 26045 2AMEAN
} _MWDa 7400 = A HA 26045 2AMEAN
| Ww0e 6030 - NA NA 26045 SXMEAN
MW10 11900 n M HA 26045 ZXMEAN
MW 10 = NA HA 26045 2AMEAN
MW1Z TE1D - A MA 265 2AMEAN
MW [ 3i7e) = MNA HA. 25045 DAMEAN
MW 9130 = iy MA 2H0LS 2XMEAN
MW15 TEO0 = NA NA 2BD4S 2XMEAN
MW15 12200 o NA NA 26045 ZXMEAN
MW G1Eg = NA NA 26045 ZXME AN
MW20 14300 - A HA 20045 EXMEAN
MW21 T150 ™ NA NA, 26045 ZXMEAN
MWZZ [T = A A, 2BOKS SXMEAN
MW23 sETO0 - A NA 26045 ZXMEAN
MW24 CIE B NA NA 2ED45 2XMEAH
MW25 200 - P MA 25045 2XMEAN
MW2s 10800 = MA WA ZEDAS ZAXMEAN
MWRE 600 o NA A 2E045 SXMEAN
MW w2500 & A HA 26045 2XMEAN
MWD 17700 " NA NA 2R045 EXMEAN
MW 31800 a NA HA 20045 SAMEAN
[T 15600 = [T} NA 2hMS SaEAN
MW 4850 - oY MA 28045 ZXMEAN
MW34 5550 - NA MNA 2BD45 ZXMEAN
M5 T ] MA HA P ] ZXMEAN
MWIE 1030 = NA MA 2H045 ZAMEAN
MW37 14700 c NA HA 2B0AS 2XMEAN
MWL J630 - NA NA 26045 XMMEAM
MW35 eyl o HA A RED45 ZXMEAN
MWAD ] - NA MNA 2ROSS SXME AN
MW BE20 = NA HA 26045 2XMEAN
Myya5 14800 = A LA 26045 2XMEAN
MWAS GO0 o MA NA ZED45 IXMEAN
MW7 14100 = NA NA 2EOLS 2XMEAN
MW48 B1540 e NA HA 26045 ZAMEAN
MW 6080 L NA MA 25045 DOJEAN
MWS0O 17600 = NA HA ZEDAS 2XMEAN
MWE1 10800 a MNA NA 26045 PXMEAN
MW52 11600 - NA NA ZRMS 2XMEAN
MW53 16700 = MA NA 28045 XMEAN
AW B TR = Mk MA ZEDLS 2XMEAN
MWSE 537 & A MA 26051 2XMEAN
MANGANESE MW 257 - 18.25 5 ] 2XMEAN
[ 11§ = 18.25 5 560 IXMEAN
[T 48 - 18.25 ] 550 ZXMEAN
MWOS 5500 = [IFL) ] BED 2XMEAN
MW7 155 o 1825 5 550 IXMEAN
Mw0a 12 WJ 1825 ] 580 ZXMEAN
MGG 11 e 1825 & S50 ZXMEAN
| | MWD 4318 2 1835 5 580 2XMEAN
MW11 21 = 8286 5 550 DHIEAN
MW 2 10.1 J 18.25 3 560 2XMEAN
MWl | 42 J 1825 5 550 ZXMEAN
MW Bve = 1825 5 E50 2AMEAH
MWi5 FId] = | sz ] 550 ZXMEAN
[l 257 = 18.25 5 580 2AMEAN
MWIE 314 = 1825 5 560 2XMEAN
MWZD 1400 = 1828 [ ) 2XMEAN
W21 538 s 18,25 5 SED DOJEAN
Mwizz 7.7 = 1825 & 560 2AMEAN
MWZ3 12.4 n 18,25 5 [T) DMEAN
s 127 L 18,25 S 260 ZXMEAN
| _mwas o] a 1828 5 E50 INMEAN
MWZE 176 = 825 S 560 DXLEAN
MAZE 50 = i35 S 560 ZXMEAN
M2 2.7 o 18.25 ] 560 ZXMEAN
MW31 5.1 J 1B.25 [] S50 2XMEAN
MW32 Fat bl = 1835 s BED ZXWEAM
MW 206 n 1825 S 560 2XMEAN
MW 34 2.4 J 1825 8 560 2XMEAM
MW3R BA J 3B.25 3 580 - EXMEAN
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Corcantrailon Background
Py Ariirber Wall # {wghL) Data Qualifiar PRG {ugt)] PRG Basla { Background {ugl ) Basly
{ MWF 188 = 1625 5 550 2XMEAN
[T 2.2 = 18.25 5 260 2XMEAN
Mg 179 = 1435 5 560 2AMEAN
M0 1120 = 1428 5 580 2AMEAN
MWad 20 = 18.25 8 560 2AMEAN
WIS a.1 J 1825 5 560 2XMEAN
MW4E 10.4 * 1028 5 560 ZAMEAN
ATAT BGQ.5 o 1825 ] S0 2XMEAN
[T ] a1 J 1825 5 560 ZXMEAN
KWip 204 n 1825 [3 SER MM EAN
Y¢S 17.2 - 13325 ] S80 2AMEAN
MW51 a7 = 12 S 580 2AMEAN
ME2 7.2 t 1025 3 580 ZXW EAN
W53 1656 - 1825 =] 550 2XM EAN
MWE4 14 = 1825 s 560 2XMEAN
W55 116 - 1825 3 560 2XM EAN
MERCURY [T 0.52. = 1,10 g NA HA
MWW 15 [ a 1.10 [ HA WA
MW 0.2 = 130 5 HA MA
MICKEL W02 118 i 13.40 ] ET) 2AMEAN
MWD 9.2 i 13.40 S T DAMEAN
MWD 10.4 J 13.40 5 314 ZAMEAN
MW10 1.3 J 13.40 ] ald ZAMEAN
Y14 17 J 1340 ] ELE 2AMEAMN
MW1S 11.1 J 13.40 2] a1.8 - ZXMEAN
MWIG 5 J 1340 ] 1.4 2XMEAN
MW15 113 ] 13.40 ] are PXMEAN
MW20 9.7 = 33.40 Z] 1.4 ZXMEAM
w22 7.2 J 13.40 S .4 ZXMEAN
M2 5.1 J 13.40 5 314 2XMEAN
MW25 -¥:] 4 13.40 [ kLK ERMEMAN
MW 5.4 oJ 13.40 B 314 ZXMEAN
MWIE 54 J 13.40 5 ard ZXMEAN
WWIH 114 J 134D | 5 314 ZXMEAM
(LT 43 ] 1340 | 5 a1.a ZXMEAN
MWAT 7.1 1 J 13.4D ] 3.4 XM EAN
MWaa 3.1 oJ 13,40 5 d1.4 ZXNEAMN
MWAD 4.2 J 13.40 [ 1.4 2XMEAN
MW S 5.5 J 1340 -] 31.4 ZXMEAN
NITAATE-NITROGEN MW32 489 = A MA A MA
MWah 418 = NA NA A NA
. MWES 544 = HA A NA MA
B TAATEMNITRITE-N, AUTOMATED MWO3 2820 - MNA MA A N
MWOB 1640 = NA MA, NA, NA
M 040 = hA HA [ NA
MW 13 B150 e HA HA NA HA
MW 14 4870 - A HA b, MA
M1 32q n NA NA NA HA
MiW23 T340 n A HA KA, MA
MW23 AE7D = NA MA 1A, MA,
MW 2510 - A HNA NA HA
Mian 2340 o NA MHA HA HA
M2 4160 - MEA NA MA MA
MWa4 5820 o o MNA A NA NA
MW3S 4150 = MA A NA MNA
MW 380 = MNA A HA NA
M7 5410 = NA NA ha HA
I mw4a T280 = NA NA NA, NA
Nimongnzang | WW0S5 a1
| wwoe a3
1 Wwov 23]
] FE]
MWD [:L:]
MN14 -]
MM1E Al
MW20 aa
My kel
KMWwR2 80
w23 =]
K24 RS
MW25 75
MW2H 54




TABLE 32 -
DETECTED GQAQUNDWATEA CONSTITUENTS 2 E 5 4 i
CEFERSE DS TN DEPO T-WERMEFMES, FENNESSER

Concentration Beckground
. Parsmater Wnil § [l ) Drn Gunlifiar PAG (gL ) | PRG Bnals | Background (pgfl) Bauiz
Ta

M3 02
MWa1 H
Mi34 n
MWas it

a
74
o
75

1]

L

x
£
[r]
o
=

E S
2
[

Phanol [

WIS
MWIR
MWa7
WwWan
NWaE
Mivad
MW4dh
MYWAR
MWa7
NWAE
NW4B
NW5SD
MWE1
NW532
MWYEd
MYY54
MWSS
POTASSIUM MWz
Mo
MWDA
MWa5 1060
MWOl 4780
MWGZ 1370
MWOa 1440
MWTE 17600
MWl (L)
MW a07

M4 1580
MWI5 #4580
MWIE SDAD
TTREN 3T

54 ZAMEAN
34954 2AMEAN
ET LY TIMEAN
34954 ZAMEAN
) 2%MEAN
954 ZEMEAN
A495.4 ZAMEAN
24984 ZXMEAN
34854 2ZAMEAN
3495 4 EXMEAN
34054 ZIMEAN
954 TAMEAN
ETILY) 2XMEAN
34554 ZAMEAN
4G54 ZAMEAN
34054 DXUMEAN
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TABLE 32

DETECTED QROUNDWATER CONSTTTUENTS
DEFENSE INSTHTLTIEN DEFUT-MEMSHES, TENNESSER

266

Concantrnoan | BRcEgroumd
Paremetst Well & {(pp) Oats Qumditar | PAG (g ) | PAG Besls | Backgrauna ey} Bauln
MW FTTe) = A I NA 1 M54 ZXHEAN
MW23 4300 ] NA | A, | a4 2ZXMEAN
WWZ4 2310 = Nk I P, | 95,4 X MEAN
MW25 0 - MA L NA ! 5.4 ZXMEAN
MWZ8 318D J A | HA 1 34954 EXMEMN
MW2g 3070 J NA | NA 2405 4 2XMEAN
MWD 2370 WJ [Ty i MU 405,84 2RMEAM
e 1070 J NA_ | NA 3495.4 XMEAN
MW34 1530 J Mh | [y 34954 EXMEAN
MWas plin) = [T LA A4 ZXEMEAM
MII7 7380 = [Ty NA 34954 PXMEAN
MW38 FOED = L] MA D54 oEMEAN
W39 2510 J NA ) NA, 34054 DIMEAN
MWD GE20 = MA ) NA i 254 2XMEAN
[T 2500 o NA NA i 34954 ZXMEAN
MWas 16A0 J Ty MA, i 495 4 TEMEAN
MW7 2820 J KA LA, | 3954 EXMEAN
MW 1030 J A NA, 1 35054 ZEMEAN
MWD 2020 = NA NA 32G5.4 2XMEAN
M50 2020 = NA NA A195.4 2XMEAN
MW 268D J HA A 4054 ZXHEAN
MWEZ TEOD a HA NA MGEA ZXMEAN
MW53 1760 J A HA 24854 ZXMEAN
M54 1620 J [ NA 2455, 4 ZXMEAN
MWES 2460 - N HA Dags. IMMEAN
SELENIUM MW20 4.1 ] 10 NA, [ 5.8 2ZXMEAN
MW53 a ] 10 NA ] 5.8 2XMEAMN
SOHUM MW02 16400 J HA NA [ 106650 2XMEAN
MW 10000 a KA NA 1 108855 2EMEAM
MW 19900 J A NA, 1 105660 ZXMEAN
MWDS 28000 El [ A 1 106050 ZEMEAN
MWO6 30800 - WA NA i 106BGE ZXMEAN
M7 22100 = NA NA [ 108850 ZRMEAM
MWOR 20360 J DA NA, i 10BEED ZXMEAN
MWOG 13300 J A NA 106650 2XMEAN
MWI10 23300 J A NA 106650 2ENEAN
MWl 17300 = NA HA 105850 ZXEHEAN
MW12 16600 - NA NA 106550 ZXMEAN
[THE 17300 J A NA 106654 PEMEAN
MW14 12500 ] A NA 10665 ZXMEAN
MW15 18000 4 NA WA 108850 ZXMEAN
MWiG 20100 J A NA, i 1056860 ZXMEAN
MW1p 1010G J NA& NA, [ 106650 REMEAN
RWE G 1Ga00 J MNA NA [ 105550 PXMEAN
MW21 15100 - MA NA i 106650 2XMEAM
MAWZ2 41400 ] A A, i 106550 ZXMEAN
MWE 10500 J NA LA, [ 106550 ZXMEAN
MWz 21400 J NA NA, i 108860 PEMEAN
MW25 17000 J NA NA 106850 2XMEAN
MWEE 21500 ] NA NA, 106650 ZXMEAN
MWZB 16100 J NA NA, 106550 ZXMEAN
MW3D 19600 = A NA_ 106550 PXMEAN
MW 25100 _ J A NA 108650 2XMEAN
MWZD 28200 J NA NA 106650 ZEMEAN
MWz 20000 - NA NA 106650 SXMEAN
[TEE] 20200 J NA NA 106B50 PEMEAN
W¥as Bas0_ J A NA 108850 ZXMEAN
MWIG 15500 n NA NA 106850 ZXMEAN
MW3E 1010 J A HA 108550 ZXMEAM
MW3T 7000 a _HA NA 106850 ZXMEAM
MwW3D 070 J NA NA, 108850 2XMEAN
Mw3p Z3500 = NA NA 106E5T ZXMEAN
Mwad BET OO J NA NA 108850 EXMEAN
Ml EROG J A MA 105450 ZRMEAN
WAL 16600 J NA NA, 1066560 ZXMEAN
MWAG 22000 J A NA 106650 2XMEAN
MWAT 23700 J MNA NA 108550 ZXMEAN
MW4E 21500 J NA HA 106650 ZXMEAN
MWaG 11400 ) MA N 108650 2XMEAN
MW5D FR00 & KA NA 105854 FXMEAN
Mvy51 164060 = MA MA 106A50 2XMEAN
MWS2 000 J NA M 106550 2XMEAN




TAELE 3-2 256 49

DETECTED GROUNDWATER COMSTITUENTS
DEFENSE DISTRBLTION OEPOT MEMPHIS, TEMMESSEE

Concantraiion Background
Poramatar Weli # ] Dsin Qualifer | PRAugAL} | PRG Basiy | Background i) Eagly
MW3S3 32300 t J MNA MNA 108550 ZXMEAN
[ 16500 J NA NA 108850 2XMEAN
MIMES 1ESO0 J NA NA 106550 ZXMEAN
SULFATE MWOI 344 = A MNA HA MHA
M4 338 = WA HA NA NA&
WWOE 359 - N NA NA A
M 10 [1X] = [y HA NA HA
W13 M.B E NA NA MA NA
MW14 35.2 - A MA A HA
Mwz2 25.5 = MA NA NA NA
MWZ3 149 o A NA A NA
MW3D 282 - MNA MA MA NA
W1 52 = NA NA NA NA
NMWa2 1%8.8 - MNA HA M4 MA
M3a X3 = MNA MA MNA, N&
MYW33 20.2 = A Mk HA H&
MN47 221 - MNA M MA MHa
MW4E 131 = MNA A NA HA
MWES 20.5 = NA NA HA HA
Tarphamyl MWO5 EF]
Mg £9
MWO7 E?
MWOS g2
MW13 107
MV14 74
MWW 18 1
MRG0 5
M2 87
MwW23 7]
MW23 ED
MWZ4 ;5]
MRS 52
Mit2e 12
M2 i1
MWD B3
M1 5B
MyY34 L]
MW35 58
MW38 57
MWIT [7]
MWEE |
MW3E | 47
M | A7
MW4E | 87
Mg pi
MLy a7
M8 ar
—— Mg 72
MWSD x|
MWS51 at
MNE2 52
M¥WES ar
MWSd i
MWES g2
TETRACHLORGETHYLEME [PCE) TS A0 - hm C 1 MAX_DET
e MWD4 T8 = 0.5 [+ 1 Max,_QOET
WMW0S o] - 0.83 [+ 1 MAX_DET
MWD 3 J 0.53 c 1 MAX_DOET
WMWY a2 a 0.8 ] 1 MAX_OET
MWDA F14 - 453 c 1 MAX _OET
MwWoe 4 J 8 c 1 MAxX_DET
MW10 180 = 0.53 c 1 MAX DET
Mw11 19 J 0.5 C 1 MAX_DET
M2 4 o d 2.83 c 1 Max_DET
WA a J 4.8% [+ 1 MAX_OET
—_ MW1S * 12 J 3.5 [ 1 MAX_DET
L] a2 = 0.02 [& 1 MAX_DET
MWE 2 J 0.83 [ 1 MAX DET
MW25 1 = | 0.83 C 1 MAX_DET
MwW26 1 = 0.A3 [+] 1 MAX_DET
MW 110 = .83 c 1 MAN_QET
MG 20 = 0.83 o 1 MAX _DET




TABLE 22

DETECTED EROUNDWATER CONSTITUENTS 2 B 6 [
OEFENSE PISTRIELTION SEPOFMEMPHLE, TERRESSEE . WJ U

Concantration Bachpround
Prrameter wall 4 (pgn} [rats Grialtfer PRG (gL} | PRG Basls | Background {paf} Bash
M 1 i o 0K 1] 1 MAX_DET
MW35 1 1 o 483 [ 1 MAX_DET
MWD 2] | J 0.83 [+] 1 WMAX_OFET
MN47 14 ) 0.8 [=] 1 MAX_DET
MW51 [ J .83 [ 1 MAX_DET
M52 2 J 2.5 C 1 MAX_DET
MW 2 J .83 14 1 MAX_DET
THALLIUM M5 3.6 J L& A Nk MA
TOLLUENE MWz 102
MWD BT
M NS e
MWOS B7
MWOE 1 106
MWOT | b6
Mwoa | 102
MWog | 1]
M0 1083
MW 10
MW12 1DD
MW13 100
MW14 #9
MW15 100
MWi8 7
MW1E [H |
MWD 185
MW 100
MW22 100
M3 28 i
MAZ4 28 1 1
MWES [ 1 1
MW2E a7 | 1
MW2s {8 | |
MW 100
[ a7
Mz o)
MW33 100 |
MV ] I !
MWIS 102 I |
| MWIB L] )
| MW3IT 104 |
{ MW1s 104 !
| Mwin 104
] MW40 103 |
Mvay a8 }
MN4Z a7 I
MW 45
MNAS a7
_}.MW4B 102
MAYT o
. B ]
MW4D a7
[ [
MW51 LEE
.| _MnNs2 8a
MW53 100
L KAWL )]
[T 102
TOTAL HSSOLVED SOLIDS Mwaz | 7o o HA NA B NA
MWIS 172 = HA MA WA MA
. MW7 200 o NA [T LA A
W55 164 n MA HA, HA A,
TOTAL DRAGANIC CARBON Movvad 1900 = NA NA A A,
{GOILAWATER] BMW0E 1300 - MA NA MA NA
MWD 2400 = HA NA, KA NA
WW1 4 2600 = MA NA NA N
MW213 ] . - HA KA MA A
MYWWZ22 4500 = Mk KA NA NA
MW23 2600 = NA A A NA
MW3R 2700 = WA A A, [Ty
M 2000 = A WA A NA
Mwaz BSOO - BLA KA A, A
MW 2000 = A NA A [




TABLE 32 26b a1

DETECTED GROUNDWATER CONSTTTUENTS
DEFENSE DL5 TRIBUTHW DEPOT-MEMPMIS, TENNESSEE

Concantretion Backgriound
Paramping Wall & o) Dintn Qualifier PAG (2pA) | PRG Basis | Background (upA) Basls
MWAS 1600 o NA NA NA NA
. MW7 14 = NA MA A Na
MW 4700 = WA I MA MA HA
MW4T 1700 o NA | NA & NA
|_MWAE F1L | = HA i NA MA NA
TRICHLORDETHYLENE (TGE} MWl Lk I = 87 [+ 1 MAX DET
AW d J A.87 [} 1 MAX_DET
MWOS 14 = 107 [+ i MAX_DET
[ mwos 240 = 367 = 1 MAX_DET
MW7 2 - 147 c 1 MAX_DET
MWOE 132 n .87 c 1 MAX_DET
MWO3 2 J .87 =) 1 MAX_DET
MWD 100 a .07 [+ 1 MAX_DET
[T 240 o 387 [=] 1 MAX DET
MW12 3800 = .y [ 1 MAX_CET
MW14 ‘1 ] .07 ] 1 MAX_DET
MW15 140 = A.07 =) 1 MAX_DET
MWZ 3 12 a EXH [ 1 MAX_DFET
W22 ] J 3.57 [+ ] MAX_DET
MW28 2 J .47 c 1 MAX_DET
MW 220 = 187 c 1 MAX_DET
MW29 16 = LA C 1 MAX_ DT
w3z 76 c 187 3 1 MAN_DET
MW [ - a7 [ 1 MAX_DET
MW35 1 4 3487 C h) MAX_DET
MWas B i L* .y C 1 MAaX _DEF
MWA4 5 J i [ 1 WAX _DET
MW47 a J 387 C 1 MAX_CET
MWS1 13 = 387 [] i) MAX _DET
M54 150 = 387 [+ [ MAX OET
YANSDIUM M2 a0.8 J 2555 -] é 2ZXMEAN
MWO3 ] 4 25,55 5 ] Z2XMEAN
MW 34 J 25 55 3 1] AXMEAN
M08 4.7 J 2555 5 [ EAMEAN
MWQ7 2.7 J 2555 B -] 2XMEAN
MWOg 2.5 J 2595 3 3] 2OAEAMH
MWD 2.3 J 25 55 & 8 ZXMEAN
MW10 <.85 Jd 25,55 5 [] AMEAN
M 13 .38 J 25.55 E [] ZXMEAN
M 14 584 = 555 3 5] IAMEAN
M5 52.5 = 2855 5 ] AMEAN
MW 18 3.6 Jd 2555 5 [ 2AMEAN
M 18 ad7 = 555 5 1] ZAMEAN
MWZ20 262 = 23.55 3 ] 2XMEAN
Miv21 15.8 J 25.55 =] ;] ZAMEAN
M22 18.4 = 25.55 ] [ IXMEAK
MN23 1.8 J 2555 5 [ SXMEAN
M2 233 = 2555 3 3] 2XMEAN
MW25 w2 = 2555 5 ] ZAMEAN
W28 238 d 2555 8 [} 2AMEAN
M28 194 = 25.55 s g 2AMEAN
. MWad 11 J 25.55 5 & 2AMEAN
MWl Q.85 oJ 25.55 -1 5] ZAMEAN
MN28 7.7 Jd 25.55 5 8 2AMEAN
M2 11.1 J 25.55 5 ] ZXMEAN
_MW3a z J 25.55 g & EXMEAN
LT 1.8 J 25.55 5 o) ZMMEAN
M35 23 J 25.85 5 £ 2AMEAN
Mg 1.6 J 25,588 S € 2AMEAN
MWas 2.4 Jd 25,55 -] £ 2ZXMEAN
WiNdg 0.a1 o u 2555 S g 2XMEAN
1 M4 L J 25.685 5 g ZXMEAN
MWd5 12 J 25.55 5 [] 2XMEAN
MiNAE 25 J 25558 5 -] IXMEAN
Mw4T 124 J 25.55% =) L] 2XMEAN
Miyas 0.35 o+ 25.55 5 [} FXMEAM
MW43 14 - 2555 5 a EXMEAN
MWED 24 J 25,55 5 L] ZXMEAM
W5 L[-}:] J 2555 5 8 ZXMEAN
MWEZ 1.8 J 25.55 S 8 PXMERN
MWED D.E I ] 3555 ) [ ZXMEAN
MWE4 b 1 J 25,55 5 g 2XMEAM




TABLE 3-2

s Aol e K
DETECTED GROUNDWATER CORSTITUENTS 266 52

Cancentratian BnckprmLend
Paramestyr Val # {ipL) Dimia Oualifler PAG (pp) | PAG Basly | Backaround (uyl) Basks
. MWES B2 J 25.55 g 4 ZXMEAN

Pl [ITAL] 75 4 1085.00 s HA ML,
MW1B 421 o 1D%5.00 g NA NA
Mw20 287 < 10835.00 ) HA NA,
MiY21 219 a 1065.00 ] HA MA
MWZ2 J2.7 o 109500 ] NA BA,
MWW24 321 J 1005 00 5 HA MA
MW25 216 4 1055.00 -] NA MA
MW3e m.7 d 1055 00 s NA WA
Mwvag 253 J 1DB5.00 3 HA i WA
Mwig 43 J 1DB5.00 ] MA | PA
M2 55 - 1008 .00 [ NA 1 NA
Mivdd 28.3 F] 1D55.00 B NA MNA

Motes:

Dnta was collected In Septenbar 1887,

PRG o Preiminary Rsmecidtion Goal

ZXMean = Harkymund hasad on twice tha maan background concentration.

NA = Not Applicabis [ ] |

MAN_CET » Bockground bazed on moaxdmum dateched background concantration.

5 = cakutatad based on carciroaganis risk

C o cailaton Basad on Syslemic dek

[ s axiimated valus 1




TABLE 3-3
. FLUVIAL AQUIFER SUMMARY STATISTICS
DEFENSE DISTRIBUTION DEPOT-MEMPHIS TENNESSEE
No. of No. of Min Max Avorage Standard
Analyte Anzlyses Detections" (g {pgn) {ugl) | Dovlation {ug)
norganies -
Alurmninum a7 44 101 126000 £205.41 18573.66
LAntimony 45 1] - - - -
Mrsenic 44 7 25 20.5 24,94 ap.bq
[Barium a7 413 30.9 693 130.65 117.44
[Bandlium 49 L) 0.20 58 1.29 1.69
{-admium 49 37 Q.14 P46 4.94 13.96
alGum 7 a8 9930 176000 | 27686.04 2805788 |
hromium 49 23 3.0 147.00 2208 3098
obalk 47 21 0.6& 42.8 10,76 11.56
appar 49 21 0.77 147 20,72 313
Iron a7 48 08.8 136000 | 1251593 220996.00
arl 49 36 1 11 azr 18.47
agnesium 47 48 1030 31600 | 10653.13 Srr2.97
anganese 47 45 2.4 5500 340,22 89420
e ncury 49 3 0.2 .52 0.32 0.58
tekel 49 20 1.3 88.7 10.68 14.16 I
[[Potassium 47 41 CTerd 17600 3683.59 3263.08
[[Sodium 47 48 1010 58700 | 21200.42 11060.97
anadium 47 43 035 252 18.15 40.99
. inc 49 12 236 287 78.40 80.20
OCs )
1,1,1-Trichlorcsthena 48 Fi 1 7 2.B8 2.04
|L1 .2.2-Tetrachloroathana 48 7 2 4B0 125.14 175.03
1,1,2-Frichloroethane 48 2 5 o 7.00 2.83
1.1-Dichloroethane 413 4 1 3 2.00 0.82
1,1-Dichlorcathene 16 L] 1 72 28.89 2357
1,2-Dichloroathane (total) 48 2 2 280 8950 122,26
Cerbon tetrachloride 48 9 1 48 13.33 16.81
Chiorabenzena 48 0 - -- - -
IChlarafarm 48 9 1 380 H2.22 123.80
Ethylbenzena 48 ] - - - -
IMethyl isobutyl Katone 0 0 “ - - -
etrachlorocethene 48 25 1 180 33.76 4417
richloroethene 48 25 1 3800 208,40 75241
Xylenes (tosal) 48 ¥ - - - -

Qualitiers J and =
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Figure 3-4 Temporal Trends in VOC Concentrations and Groundwater Elevations
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Figure 3-4 Temporal Trends in VOC Concentrations and Groundwater Elevations
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Figure 3.9 Temporal Trends in Metals Concentrations

I MW3
é ——Cr
5 —8—Fb
E —i—Cu
B —H— AR
2
[+
o
Mw4
250
g 200 +
2 —+—Fb
S 150 —@—Cr
_'E ——i— Cu
. i 100 ——Af
L]
o §nl
0% + —t + .
1990 1991 1992 15994 1885 1996
Year
MW5
140
— 120 4
é 100 - ——0Cr
5 80 —8—Fb
= —a—Cu
% BO - M A
2 40
[
B 29
0 m } t
1980 1491 1082 1994 1655 18P5
Year




Figure 3.9 Temporal Trends in Metals Concentrations

266

1990

Ve 1952 1964 1885 1506

a0
_ 70
§ 60 1 ——Cr
= 50 ——Fb
g 40 —dv==Cu
g 01 ——Ag
§ 20
10 -
0 3 + I
{990 1991 1692 1494 1985 1996
Yoar
MW7
as0
-~ 300 4
§ 250
E 200
E 150 |
g 109 ¢+ —t— Pty
[=]
o 50 -+ ——Cr
—a&—Cu
ok ; . e
1850 1581 1092 1994 1995 1996
' Yanar
anh
~ 250 1
= 1
E 200 - Pt
LR —a—Cr
E oy CL
5 100
=]
L 804
|

68




Figure 3.8 Temporal Trends in Metals Concentrations

266 69

®
- 1201
Emu-- —o—g;
§ 805 -
2! —h—Cu
E 5a e o
E A0
=]
B op
o .
1500 1981 192 1984 1995 1006
Yoar
MW10
1400
a00
% a00
01
3 700
c &0 —i—Fb
a
"E 500 —i— A
: £ 400 ——Cu
& 300
8 200
190
{1 o = -
1094 1888
MWw12
120
- 100
3 7
z % —8—Pb
§ 80 —d—As
2 —t—Cu
g 4o
=4
=]
o 20
0
1




Figure 3.9 Temporal Trends in Metals Concentrations

MW13
® -
g 100
S —i=- Ci
E ol
8 40 —H—As
=
a
Lo 2
0 } 4 + 4 }
19490 1991 1952 1994 1995 1996
Yanr
MW1i4
250 2
—— An
—a—Cr
—i—Cu
—¥— Ph
MW15
A0
g 250
—tp— iy
=
& 200 ——Cr
F 150 —a—Cu
5
=
&
2
&
1}




Figure 3.9 Temporal Trends {n Metals Concentrations

MwW28
l 400
g asn
2 ano
= 280
2
a 200
]
£ 180
8 —— A
c 100
3 -
a0
—i—Cy
be ) j —»—Ph
1890 1991 1952 15994 1985 10986
Year
MW29
250
=Y
[~
| :
it —— AR
. t.n:l ——Cr
—i—
' ' ' j —p— Fb
1990 1991 1952 194 1085 1588
Yoear
MW30
120
g 100
2 ap
=
o
E 60
g 40 | ey
8 20 - = Cr
—h—LCu
0 4 4 - P
18850 1861 1992 1084 1985 1298
Year




Figure 3.8 Temporal Trends in Metals Concentrations

266

MW3t
200
_ 1B T
Eé 180 +
140 1
207
100
E Bd +
E BC | —t— As
g 4o il I
20 1 —a—Cu
() s T } + — Fb
1900 1661 14942 1094 1995 1554
Yaar
MW32
S
=
17]
=
E
E — A
5 —@Cr
o —i—Cu
' ==y
1850 1001 1992 1994 1995 1596
Year
MW33
120
%g 100
Z a0t
=
]
o 60
5
E Al s
L} 20 ~——Cr
= G0
o —%—Fb

1951

1952

1694 1995 1996
Year

72




Figure 3.9 Temporal Trends in Metals Concentrations

MW34

-
s

- 2

8 8

ol

I |

5 ——Cr

X § 2 ~&—Cu

. - ' —A—Pb

0 : . : . '
1990 1091 1082 1984 1995 1938

Concentration (ro/l}




R -0ssouge ) 'SGdiet 10030 GORNGUISI] ESLaIES
468} 'HIAWI L1435 - $773M HIAINOV WIANTS

..lu.__..l..lt.\.r.ﬂ.-l_Vr.! [
L3 n-m_ L] L I
Py

Ml WNINOHHS 40 NOlLnadlisia

[
1€ 3UNDILY

=)
%

7

266
2
%
.

LOGEL =1 OIS JdY N
H|ii| WOrFI|BE Moaq WG a O

Ll .

~ @
b

U0 ) LORUOR] PRESG)
GERER]

g
STmm
L

]
*'5
GE-MA

.!..il.!.ll.-L;l!-..l!.: e e iy E..I.._ e e | e ————
2 g ] o - LAan
v

\ o0 v
t.l.l.lll.l.
1M

T.h.-a_.._use_.m




cesseuue | ‘sydiuaw lodag vonguisyg Bsusiag
1661 'HIANI L3S - STIIM HILINOY TVIANT

I
[ THHAHO |
I_I@ NI H34403 JO NOLLNBIY 151a

LI-E IHNDI

(B )
1 -

266

OOZL = L 3OS dYY
IALH| UMEDEIAR MO IBGI0D = (3

W oy

.

I
§
i
Y
;.;.,_ ——

L]

& '
[ ]

s PMIAL e
iy -




=)

i

266

ree £z 66’0 |S'E LT |800 550 89 Bz 21 |600 g £ 05 LM
56 |+970 jE'2 [00LFD[6E'0 |S'E (0289 {82 600 (0211 {0DCZEZ|V’L |8'BB  |S¢ |B'Y |BE'0 [0OBSE |60 600 [SVE (2 PP (@8 [EsP DFMWA
Ef |¢2 [E'2 [0JSEEIEE'D ({S'€ |QLSE |RE |Z21°0 (644 |D2E8 |¢#°f ORIZ |92 |62 [vS |oosse |vL (600 |B2 |2 £2 |0Rit  |¥BL BEMWN
E'6e 971 |€'2 (0402 |6E'0 [S'E  |0OGE |FIV {210 (202 |[0EBE [E'¢ [RBE 224 |14 BEL [00B0Z |Z'6) [50°0 |1°BS |2 gy |29% H'UE BEMIN
L0L |82 [E'2 0104 6E"D |6°¢ |oESE {99 |00 |9 |OE0L [RL [iDS Bl |BB'0 V6 (QORDZ 22 |S0°0 |B'6F |FE |2 GEY Pl qEMIN
4 O|E90 [E'Z  |008SL [6E'0 (&C |9d |5 (@00 [EE |OrD: |6E'G [28E £3'0 |25°0 &1 (00bE (LG [S0°0 |6LE |2 2 |'6E kol SeaMn
Bk |91 g2 |0SeE [BE'0 |S'€ |0ESlL [Be (1D |v2 |086% L' |RO= £0'0 |EE0 |ZE {00BZL {10 [50°0 |6E2L |2 4 ] g3l PEMIA
5 e E'2 (00202 680 |S'E |020) |8 g00 |02 [0Sab |8t |DGOZ (L2 (B0 18t loges k1D |s0°0 |96 |2 .5 985 PHE EEMIWN
B4l L)) [E2 |D0C2Z2,6E'0 |S'E€ |OL6C (B¢ (220 [D00Z|009SL (Bl D208 (AL [L'S |26 |Do0e9 |21 [31'C el |2 - 02Uz |eek 2EMN
e |S20 [E'E [OGISZ(6E'D (S'E |6ES®  |#E0Q (800 |L'S |CORIL [BBO |VER 48°0 |B¥'Q |9y |00Ere |LD [6D°0 |DEL |2 @ QEL L ZE LEMIA
g8 [V} |E'Z_ (0086l |BE'O |S'E |68 [§1 (8OO (# 00LZL (B6'0 |OSL1L  |J9°0 [RE'Q (2 |oogse (L0 |6D0 [ECL (2 < FIg 44! oeMmA
ot |4 |B'2  |DO28ZIBE0 |S'E |0s£2 |ZE {@0D [LZ2 |00S2L |24 |[02RR A0 [1'L le's |ooowe |k |60°0 601 |2 Z OklE  ite GZMIA
g8l [¥9l |2 (CPL91IBE'0 |S'E |68 (S 110|652 |0094 |LE |DORLL [BE {£'di (2oL |ooavr |20 JeR0 (106 (2 e al2s  ived HZMmN
58 |6'€2 |2 (DOELE|BE'O |[S'E jORIE |SE {20 (9} |o0BOL|EP |DORvL B¢ {b'¢ |20 |00z [re0 [e20 (512 |2 22 |Q6EE  |8GZ BEMA
geg |26 |B°2  (0004) |6E'0 |S'E (012 |89 [0 [S68 |0DE6 |vol |[DoRSZ |22 |6'St (el ooz |PE (120|291 (2 P Lo e SeMW
I'et |2'62 |87 |DOPLZ|6E'0 J5E [MHEZ (1S [H00 [&2v |ocie [s0) Jo0L@s (A8 JO°EL [+L)L [wece |ee (21 l29e |6 [£'S |ac16 (OO0 FEMW
beL e’y |82 |00SCHIBE'D [S'E |00EF [L2 |80°0 |rE) [0DiBL|EL {282 Z PGS0 (2 |ODGOEE |2 |60'D (60E |2 Z Li¥ el EcMiN
LCE (Ol |E°7  |00vIv|5€'0 |SE |0OSF |22 800 (L1 |oDevL|LE (DDZAL (B4t 12 |45z [ooaiz fos ¢l |g21 |52 |&'2 |oI6L  |rig ZehaiN
62 |6°G1 |62 |DOLGI|5€'0 |S'E (0802 |2E [B0D |965 |08k |65 |02 IS B2 |F& |00I¥E B |80 (208 |2 Z OFe  |Gpl 1 EMIN
482 (287 1€ |Q0BOI|GE'0 [v'¥  |OOGEI |£99 [9v0 [COre jODEVL{LLL |cODAEL iyl (@8 vl [OOp2Z (9% 65 |EBE |5°05 |B't |OOADEY 909 DEMI
i'ee |k |6°2  |DDIOL|GE'0 |S'E |OLde |E°1L |800 |FIE JOHLD (€¢Il |0OBEE [RUE (@2 [0 (00151 L5 |90 |61 |l |B'F  jOQLSE |168 G LMW
£02 |9F |E2 |[DOMGZIGE'D [S'E  |0R0S |5 800 |£5€ [O0=ZCL|R'E JOorEL  (ZH¥ W |9 |O0S4E |SE (600 |ES BT | 08t  LEE LM
682 |5°7S |E2  |D0081|5€'0 [S'E |oavt |11 ez |62 [opaz |9 [00s6E |ESL ({02 [2'2R [o00s) 9L'0 |68°0 (0L |il [9'¢ {OOOZE [p0S SLAMN
S& 1985 |6 |D0S2l|6E'0 |S'E  |08%1 |41 |20 |26 |ofue le'iZ (00928 [£9Z |aZr |69 (00561 |SEL [66°0 |€SE 1981 (P [0CZPL |0O0L FLAMWN
6’1 [6E'0 [E'2 [QOELI [BED {S'E |BKL €L |10 |T |0S0S (660 [9i2 £9°0 |ESD |Z Q06LL € |60 |94 |€ [ 601 <g's ELMN
B |46'Q |&°2 |00991|56°0 JSE  BKL |90 |ROD |10 (0194 660 |59 L9°0 |29°0 |ZR'0 okl |VD (600 |BRS |2 [ Lol gl ELMN
Sv |ZB'Q |£'¢ |GOELI|SE0 ISE |08 ¢l |BO'D |12 [QLLL |BGO |68S L0 |11 P 0088l 12¥0 |60 |55 |2 [ B54 gl L
B9 |80 J£'2 |Q0CES|SE0 5T  OWiL €1 |S1'0 (@'t [O0GLE (@1 (p8s 55 |I50 &y [0OMSZ |l BYA (201 |2 [+ 51e L'GE QLM
B0 (L'E |82 |OOCEL [BE0 IS'E (009LL L2 |BO'O [EL 10208 (& lovEl B £E [E OOl (L' |B0Q [9°E9 |12 [4 £E89 l G0N
980 |&°F €2 [00eAZ|6E0 |S'€  (OvkL |1 (k1O (21 joovs (G660 l0SS2 {1 [220 ]9%¢ [DAESE [1'0 [60ra I&E9 g ¢t |28 gae BoMI|
IS 122 BB (0QIEZ|6E0 |5°C |Qdel |£1 800 {651 IMsE (660 (002 |90 |2 e |DOERL (1'0 |[L1'0 (B'5L (€ [ BSE L'BE A0MN
I'6L (£ IEZ |00BOE|GED |3°€ 08I |86 [25°0 joosS|oogiell s |astr  [£2D |8€ |50 [DO0RZL [E£°0 (600 (et (2 [ 08¢l |EL) 90MA
L6l |EE'0 [6'€ |QODEE 660 |S€ (0301 |91 (800 |6'0 [00s6 |56 |SEM 90 |£2°0 |1 (00831 V'O i80'0 (255 |2 g LT |k SOMmiN
CEL (PE B |CO65N |GE'D [5G I0GEBE |POL W'D |8p1 [0S02 |EZ) (00 |SEL |19 |2E2 [DALEL [L'0 (€ (p2 [1'6 |8E jose®  |@'1L Ll
LEC |SPE B2 |006 |6EC |IF |OSEE |20l {800 |91l |00LLL|SZ [0DOvE |A g€l [£81 |DOEEZ |L'0 |1 EElL |2 4 OIlE3  |Bi6 EOMIA
612 1608 |E'2 |00FBl |GE'0 |S€ |0 [6hL (€0 1286 |000/2|8¢1L (00551 604 |2 Bl DOEAS (L'l [6O'D |EXL |E ¢S5 |00551 809 elmin
SlS|Zl6(e|8 3(2/8/5 E|6|2(8/8/T c cialzlazle & |7

SIE|IP| B sl R2l=xiB|Z2| 2|8 = |E|2|3 Elelz2lz|a < 2

ol | 3|2 |BI2|R| = Ml P m = Elc|le| B E = )

z|le| & c! @ 3| 2| 8 s+ 21z |E|E|®|5]8! E 2

I | £ <~/ p| < = S = = =

m| = .m m

2

FISEINNTL STHININ-IOSIO NOUNBILSID 35NTST0

NOLLYHINIINOD ANY ALIQIGENL NIIMLIA NOLLYTIHHDD
e

i




(X

266

B'SL |28 |E'2 Smm_u GEQ |S'E [089FE |5S [BD'C |BLL |DLES (5%  [oFEE 4El €€ (28 |008Z1 |68 600 499 |2 j2) 0ggz |25k SEMI
L9 |52 B2 |DGEIL!SE'D S (0281 Br (1D (kL (0dDd |2 0988 |2 |EE0 |2'SY |0OSEL (960 (600 (D1 (2 g9'+ [0BEL 191 SN
490 (B'D (9 |OGEZE 580 ¥ 0841 iFL (VO 951 |oD2AL (660 (016 L9011 94 00L0C (LD |80O0 (189 |2 Z B'LL g0} ESMN
£'6l |B'L jE'd |0OBGE 880 |5 (0084 [@°1 (@00 (22 loodLl{6s'D [202 &2 |EE0 jE2 |ooag2 {81 (800 |61y |is (2 =] ¥ L CEMY
B0l |B'8L E'Z |DOPALIGED |S'E 10882 [9F |B2Q |28 |00B0L (VL (DDSWE §29°0 |#'L [C'SH (0OE2E i8'Q |50 |L66 |2 Z 0Lt (b2 1SN
L6 |B'ed |E'2 |DOZEE(SE0 |5€ (0202 |#'2 |@0°Q (241 Joogil |y DoGe [(¥'e |80 |RE |00E2E |E'E (60D (251 |2 £ 545 g OSMIA
el bt E'Z |00PLLIGEQ |GE |0202 |2p mﬁ.w_mw go0a |2 [D¥86  [2'v (81 |24 |oowEl |S60 610 [zEr I2 9z |329€ |pS) _mw?a.E
& |SE'D E'@ |0DSIZ[GED JSE [OEDL (I (80°0 (v'e [D6l% [Et [tOf 5 Lo |t 06sL |1'Q |60°0 |6H 4 2% |91 g BFAMIN
£91 |6l [E'E |DEZ|GED [SE [0ZBE (12 |22°'0 [S60 [0OLPL (B |00Z02 86 e [989 |oots2 |s2 (20 IveL |2 O°FE |0Bir |ZES LFMIN
PL S E'E |ODOTE(BE'Q [SE [GEA  |£'L [BOQ |901 (0689 |B5Q (0202 |2 s ([p ! PED 600 888 1T g -7 £'8E oFrMN
2 21 |E'Z |0099L (6ED [SE |OBHL (€1 (800 [vE |00BEL (2 (4]:1Y | Fr [EED |51 [OOERZ 1220 |600 (v2L |2 B'r |¥EZ GEe SN
e8¢ B £'2 |0088L [6ED [SE |ops2 £F 1D (o2 |oeme |22 |ocez |2f (m@0 lss ooz irs 600 199 |¥2€ (59 [OEBE 11} AN
55 S EE'Q |SE 28 =200 Bl gE _|9E v 600 c [+ 79 F4 00 |

( = 1) b g

IHHHHHEHHHEEBEHHEEHH R R

PIEIE|E|® Dle2im|lela 2lea|l = |3|[8!3 o | g1 =<X|E|®B|& = =

a | E = D | = 4 rlc|m m mlFE| = = el Fl=z| 218 F =

cE| 5 c| 2@ |z | @ 2141l 2 1| E 6 | z = <

= = = c -« m E = c = £ =

= in E = m-_

m| = — a

m f=—]

™
=

IISSINNL STHNIN-1 Od30 NOLLTEILLSKT IENT-T0
NOLLYHINIINOGD NV ALIDISHNAL NI2MLTIE NOLLYIFHEDD

"® @




] S8SSBULY L 'SIGLIBA JOa() UORNGUSIT BsuBlRcT
o0 ELTLTE]  :66) ‘H3GWI L3S - $173M HIAINOV IVIANA

i~ I
—" NI O¥31 20 NOLLNAIWLSIg
Z1-£ 3HN92Hd

2656

001 =, L3S oV
Uiyl voaoel0p MOER ERE] = O

armn
_ L I

wan | -

i

Lo a1 Oump TN

MW v:m_..:




BN ovssouvey ‘siycwey Fodeg LORMGLISO Fuae
.Fé 4661 'HIEWALAIS - STIEM YIINOV TYIANL
= [~ NI T353IN 20 NOLLNEIH1SIO

£1-£34NHId -

J

266

D021 = .l SIS dYIN
I UOTIIRGOP MOEE BN = ety Ay




80

266

UG[IBIUSIUOY) pus AJIpIQIn] Usamlag Uol)R1a1io]) “¢)-¢ aunbig

Aypgen
000} ool {riiM} Ayjpmang ot

'WNINOHHD ——

TIHIN ——
av3n—¥—

H3ddOD ——
TYLOL

WNMAHIE ——

DINASHY i

0o

-1’0

Rl

oo

[~/Bn} vopeELUAIUOD




® 4.0 Conclusions 266 8]

Based on the groundwater data cellected during September 1997, the following conclusions
have been drawn:

= Test borings and well installations west of Dunn Field have provided a general
configuration of the base of the Fluvial Aquifer showing the trend of the previcusly
identified depression in the clay surface (Law, 1990).

s In September 1937, groundwater elevations underlying Dunn Field were on average
0.58 foot lower and groundwater elevations underlying the Main Installation were 0.35
foot higher than observed in the June 1997 sampling event. The maximum difference in
water elevation was observed in MW-37, where the groundwater elevation decreased
7.34 feet between June 1997 and September 1997, The most significant difference in
groundwater elevation was also observed in well MW-37. Based on the variability of
the water levels and the hydraulic gradients measured in the Fluvial Aquifer,
groundwaler flow patterns are complex and appear to be sensitive to local rainfall
recharge. A comparison of the groundwater flow patterns versus chemical migration
patterns over time will be necessary to validate the hydrogeclogical site model.

s In the northern portion of the site, the hydraulic gradients of the Fluvial Aquifer are
consistent with the surface gradients of the basal clay confining unit, which comprises
. the lower hydrologic boundary of the water-table aquifer system.

¢ Groundwater flow on the eastern portion of the study area is west to southwest, where
it converges along the northwest-southeast trending paleochannel feature. Groundwater
flow on the western portion of the study arca is east to northeast, wherc it converges
along the paleochannel feature. There is groundwater movement away from the site
(northwest flow) along the northwestern boundary of the study area. In general, there
is a potentiometri¢ low centered on MW-34, and the groundwater hydraulic gradients
indicate convergence of flow ta this low point.

* The trend analysis made on the June 1997 and September 1997 sampling data indicate a
moderate increase in size of the VOC contamination plume and a slight decrease in the
inorganic contamination plume.

»  Overall, VOCs exhibited an increasing trend when comparing the June 1997 to the
September 1997 data. During this period there were significantly more samples that
exhibited increasing concentrations of 1,1-DCE, PCE, TCE, 1,1,2,2-PCE and C4 versus
those that exhibited a decrease in concentration for the aforementioned contaminants.
Although the magnitude of the TCE plume (center of chemical mass) decreased by 2,100
Mg/L at MW-12, the size of the TCE plume expanded off-site t0 areas north, northwest
and west of Dunn Field. It is suspected that a change in chemical mass flux has caused
this apparent increase in plume size, 2 condition that was exhibited by the five VOC
contaminants of interest.
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266 B2

¢ The September 1997 data confirmed a detection of 1,1-DCE (1 ng /L) in MW-45, where it
. had not previcusly been reported. This low-level detection may be due to a change in

chemical mass flux and plume geometry, an indication that the groundwater plume
may no longer be bound by MW-45 in this direction. Because 1,1-DCE was not detected
in well MW-46, a well located in the same general area but cleser to the main source,
additional quarterly groundwater data will be required to fully assess the fate and
transport of chemicals in this area. The increase in 1,1-DCE reported in well MW-51
from the February 1995 to the June 1997 sampling events indicates that this plume may
no longer be bound to the north; however, because of the low concentrations, additional
data are needed.

* The largest PCE plume is centered on the western and northwestern boundary of Dunn
Field. With the detection of DCE reported in sample MW-54, the plume has expanded
to the west. DCE was not reported in samples from this well in February 1996 and June
1997. The concentration of PCE has alsc increased in well MW-51, located north of
Dunn Field, an indication that the plume may no longer be bound by MW-51 in this
direction.

+ The largest TCE plume is centered on the western and northwestern boundary of Dunn

Ficld. The concentrations of TCE reported in samples MW-31, MW-d4 and MW-54
indicate that the plume is expanding to the west. Similarly, the TCE concentrations
reported in samples MW-51 and MW-23 indicate an expansion of the plume to the
north. There has been a steady increase in the concentration of TCE in these off-site
wells over the periods of February 1996 to June 1997 and June 1997 to September 1997.
Overall, the TCE plume has increased in size to the west and north, up to the edge of the

. current monitoring well network due to a shift in the center of mass of the TCE plume.
This shift in mass was first observed during the June 1997 sampling event.

* The September 1997 plume geometry for 1,1,2,2-PCA and C4 were consistent with the
plumes described by the February 1996 and June 1997 data. The 1,1,2,2-PCA
concentrations reported in samples from well MW-31 have been highly variable; the
concentrations for February 1996, June 1997, and September 1997 were 420 pg /L, not
detected, and 10 pg/L, respectively. The September 1997 finding for well MW-31
indicates an expansion of the plume off-site and to the west of Dunn Field, similar to
trends observed for other VOCs,

» The most significant change in groundwater chemistry cccurred in MW-12, where the
concentrabion of TCE decreased frem 5,900 pg/L to 3,800 ug /L between Jure 1997 and
September 1997. During this same period, the concentrations of TCE also decreased in
MW-31 and MW-35, a trend that was cbserved over the period from February 1996 to
june 1997,

+ Inorganic constituents of concern (beryllium, chromium, copper, lead, and nickel) are
elevated at Dunn Field and the northwestern portion of the Main Installation area. Off-
site concentrations are below detection or significantly reduced. Cverall, the inorganic
concentrations have decreased compared to the June 1997 data, as suggested by
temporal trend analysis. The decreasing trend over the most recent sampling period
during may be temporary because of the increasing trend observed over the February

. 1996 to June 1997 period. Additional groundwater data will be required to fully assess
long-term trends in metals concentrations.
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266 83
« All metal samples reported herein were unfiltered and therefore sensitive to sampling
. techniques that influenced the amount of sediment in the sample. Use of low-flow

down-hele pumps has resulted in lower sediment concentrations than those of
previously collected samples. The turbidity analysis and correlation presented in Section
3.2.3 indicates that there was not a positive correlation between sample turbidity and
metals concentration. During the previous sampling period (February 1996 to June
1997) a positive correlation between sample turbidity and metals concentration was
observed. Overall, the metals concentrations reported during the September 1997 were
significantly lower than previous sampling events.

« Additional quarterly water level and groundwater data will be required to assess the
extent of chemical migration and the potential for chemical migration due to the
ternporal variations in groundwater chemistry and hydraulic conditions in the Fluvial
Aquifer. If it is confirmed that the VOC plume is expanding to the west and northwest
of Dunn Field, additional monitoring points may be necessary.
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Appendix A

Data Quality Evaluation Section-DDMT Task 23
Sampling Effort-December 1997

The purpose of the data quality evaluation process is to assess the effect of the overall
analytical process on the usability of the data. The two major categories of data evaluation
are laboratory performance and matrix interferences. Evaluation of laboratory performance
is a check fer compliance with the method requirements; either the laboratory did or did
not analyze the samples within the limits of the analytical method. Evaluation of matrix
interferences is more subtle and involves the analysis of several areas of results, including
surrogate spike recovenes, matrix spike recoveries, and duplicate sample results.

Intreduction

A specific list of methods was developed for the analysis of these samples. Methods
included SW846 method 8260 (Volatiles by GC/MS), method 8270 (Semivolatiles - SWOC’s
by GC/MS), method 6010 with the 7000 series {metals), and selected General Chemistry
parameters. Before the analytical results were released by the laboratory, both the sample
and Quality Control (QC} data were carefully reviewed to verify sample identity,
instrument calibration, detection limits, dilution factors, numerical computations, accuracy
of transcriptions, and chemical interpretations. Additienally, the QC data were reduced
and the resulting data were reviewed to ascertain whether they were within the laboratory-
defined limits for accuracy and precision. Any non-conforming data were discussed in the
data package case narrative.

The data packages were reviewed by the project chemists using the process outlined in the
Environmental Protection Agency (EPA) guidance document Functional Guidelines for
Ewvaluating Data. The data review and validation process is independent of the laboratory's
checks and focuses on usability of the data to support the project data interpretation and
decision-making processes. Areas of review included holding time compliance, initial and
continuing calibration, spiked sample results, blank results, and duplicate sample results. A
data review worksheet was completed for each data package in order to document the
validation process and its findings.

Samples that were not within the acceptance limits were appended with a qualifying flag,
which consisted of a single-letter or double-letter abbreviation that indicated a problem
with the data. Although the qualifying flags originate during the data review and
validation process, they are included in the data summary tables so that the data will not be
used indiscriminately. The following flags were used in this text:

* U Undetected. Samples were analyzed for this analyte, but it was not detected above
the method detection limit (MDL) or instrument detection Limit (IDL).

* U Detection limit estimated. Samples were analyzed for this analyte, but the results
qualified as not detected. The result is estimated.
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» ] Estimated. The analyte was present, but the reported value may not be accurate or
precise.

* R Rejected. The data are unusable. (NOTE: Analyte/compound may or may not be
present.)

Numerical sample results that were greater than the MDL for organic compounds (or the
Instrument Detection Limit (IDL) for inorganic targets or elements) but less than the EPA
contract required detection limit (CRDL) were qualified with a “J” for estimated, as
required by the EPA Functiona! Guidelines to Evaluating Data Quality,

Once the data review and validation processes were completed, the entire data set was
reviewed for chemical compound frequencies of detection, dilution factors that might affect
data usability, and patterns of target compound distribution. The data set was alsa
evaluated to identify potential data limitations, uncertainties, or both in the analytical
resuits.

Potential Field Sampling and Laboratory Contamination

Three types of field blank samptes were used to monitor petential contamination
introduced during field sampling, sample handling, and shipping activities.

* Trip Blank: A sample of ASTM Type 1l water prepared in the laboratory prior to the
sampling event. The water is stored in VOC sample containers and is not opened in the
field, and then travels back to the laboratory with the other samples for VOC analysis.
This blank is used to monitor the potential for sample contamination during the sample
container trip. One trip blank was included in each sample cooler that contained
samples for VOC analysis. A total of four trip blanks were collected for this sampling
gvent.

* Equipment Rinsate Blank: A sample of the organic-free water used for the final rinse
during equipment decontamination. This blank sample is collected by rinsing a piece of
equipment after decontamination and is analyzed for the same analytical parameters as
the corresponding samples. This blank maonitors potential contamination caused by
incomplete equipment decontamination. A total of two equipment blanks were
coltected for this sampling event.

* Field Blank; A sample of the water used to decontaminate equipment and it is collected
directly from the decontamination water source. This blank monitors contamination
that may be introduced from the water used for decontamination. One field blank
sample was collected from the source of decontamination water and was analyzed for
the same parameters as the corresponding samples. One Feld blank was collected for
this sampling event. '
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Laboratory method blanks were also analyzed. A laboratory method blank is ASTM Type 11
water that is treated as a sample in that it undergoss the same analytical process as the
corresponding field samples. Method blanks are used to menitor laboratory performance
and contamination introduced during the analytical procedure. One method blank was
analyzed for every 20 samples, or one per analytical batch, whichever was more frequent.

According to the EPA Functional Guidelines, concentrations of cormmen arganic
contaminants detected in samples at less than 10 times the maximum concentration in the
blanks can be attributed to field sampling and laboratory contamination rather than
environmental contamination from site activities. Concentrations of less common
contaminants (and elemental analytes) are multiplied by 5 rather than 10, as required by the
Functional Guidelines.

Several metals as listed in Table 1 were detected in the laboratory and field blanks. These
metals were detected at concentrations above the IDL, but less than the Contract Required
Detection Limit (CRDL). Many of these metals are ubiquitous at low levels. Zinc is used in
the galvanization of steel and as a catalyst in many chemical and /or manufacturing
processes. Aluminum, copper, manganese, nickel, chromium, and iron are cornmon
elements used in the construction of sinks, faucets, laboratory ventilation hoods, and many
other tools or equipment used on a day to day basis. Calcium, barium, and sodium are
comunon cations normally associated with salts and their compounds. Additionally,
potassium is a “poor performer” by method 6010; instrument noise attributes to low level
false positives for this element. Moreover, all of these elements can be found at trace levels
in acids utilized for digestion in the laboratory. Elements such as antimony, cobalt,
mercury, and vanadium were reported just over the IDL. These values are indicative of
instrument noise o low level blank contamination. Generally, values within 2-5 times of
the IDL usually reflect instrument noise and should be considered false positives.

The equipment blank, 721EQR, contained Carbon disulfide at 1 pg/], and bis(2-
Ethylhexyl)phthalate at 44 ug /1. One laboratery method blank contained di-n-Butyl
phthalate at 3 ug /1. The field blank contained the compounds Acteone, 2-Butanone, and
Methylene chloride. Carbon disulfide was not detected in any fietd sample, therefore no
data was qualified due to it's presence in an equipment blank. Acetone and Methylene
chloride are used as extraction solvents in the laboratory and are common laberatory
contaminants. Additionally, Acetone and 2-Butanone are often contaminants associated
with equipment rinsate solvents, such as methanol. Thus, Acetone, 2-Butanone, and
Methylene chloride can most probably be attributed to field sampling and laboratory
contamination. Samples which indicated these compounds below the 5 ar 10 times rula,
were flagged “U” as not detected.

Phthalates are used as plasticizers, the most common of which is bis(2-ethylhexyl)phthalate
(BEHF). and are often introduced into samples during handling. The field samplers
physically transferred the soil samples from the sampling equipment (either split spoons or
stainless steel spoons) wearing latex gloves. The latex gloves are coated with plasticizers
such as BEHP to facilitate release of the gloves from the skin. Laboratory personnel also
wear latex gloves during the extraction of samples. Therefore, the BEHP and di-n-Butyl
phthalate can be attributed to field sampling and laboratory contamination. Samples which
indicated phthalates below the 5 or 10 times rule were flagged “U” as not detected.
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Table 1 - Elemental Targets Reported Above the IDL

. Sample Matrix Method Parameter Units Amount Contract Source
Type Detected Required
Reporting
Limit
La Wa  SWADID ALUMINUKM UGHL 20.1 200  Fledd or labarotory
. contamination
LB W SwaD1d AMNTIMONY UGiL 4,68 Iy} Instrurnant noisa
EB Wwa  SWal10 BARIUM uGiL 0.7 200  Field orloboratory
cantomination
FB Wa  SWAI10 CALCIUM UGHL 115 50 Field or labotatory
contomingtion
EB W Bwel10 CHROMIUM,. TOTAL UG/ 4.3 10 Fiald or laboratory
contaminciian
EB W3 SWeO10 COBALT (1] 31 50 Fleld or ioboratory
contamingtiaon
EB W SWaD1D COPPER UG 1.5 25 Fleld o loboratony
Contamindtion
EH Wa  SWaliD IRON UG/ 28.7 100 Fiekd or labaratony
contaminatian
EB wa  Swabld MANGANESE uG/L 11 15 Fleld or loboratory
cantamingtan
] We  SWall0 NiICKEL UG/ 3.7 40 Field or Ioooratory
canfaminglion
FB wa  Swal1o sODIUM UG 305 5000  Fisld of Kaboratary
contomngiion
EB Wer  BWADI0 wvaNaDiuMm UG 0,39 850 Instrurnent nokse
ER WEr SWADID ZINC LN=4L a.3 20 Flald ar icoretony
contaranation
ER Wa SW74T0 MERCLRY 178 D.34 Qz Flekd ar labaratory
contamindtion
Fa WQ  SWB260 2-BUTANONE UEiL ? 10 Figld or laboratory
contamination
F& WeE  Swizdd ACETOME UG/HL 531 10 Fiatd or loboratory
contomingtion
EB Wer  Swez2e0 CARBON DISLILRDE UG/ 1 10 Fiald or lkabocratory
contamination
FB WG SWE250 METHYLEME CHLORIDE UG/ 2 10 Feld or iaborciary
contamingtion
EB W3 SWE270 bis{2-ETHYLHEXYL) UsfL 44 10 Field ar laboratarny
PHTHALMATE contamingtion
LB Wa  SWE270 DI-n-BUTYL PHTHALATE WG/ J 10 Fleld or Iabaratony

contaminabion

Matrix Effects

Surrogate Spike Recovery

Surrogate spike compounds were added to every sample analyzed for the erganic
parameters, including field and laboratory blanks as well as field environmental samples.
Surrogate spike compounds are the structural homologs of target compounds and are
therefore expected to behave in a similar manner during analysis.

Surrogate spike recoveries were used to monitor both laboratory performance and matrix

interferences. Surrogate spike recoveries from field and laboratory blanks were used to

evaluate laboratory performance because the field blanks represented an "ideal” sample
. matrix. Surrogate spike recoveries for field samples were used to evaluate the potential for
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matrix interferences. All surrogate recoveries were within the stated method criteria for all
samples. No flags were applied as a result of organic surrogate spike recovery results.

Matrix Spike Recoveries

For this QC measure, three aliquots of a single sampte are analyzed: one native and two
spiked with matrix spike compounds (for organics). For metallic targets, a native sample, a
native duplicate, and one spiked sample were prepared. Unlike the surrogate spike
compounds, matrix spike compounds are found on the method target, or compound list.
Spike recovery is used to evaluate potential matrix interferences as well as accuracy. The
duplicate spike results for organics are compared to evaluate precision. Inorganic precision
is evaluated by the comparison between the nalive sample and native duplicate results for
each target analyte detected at a factor above the detection limit.

Twao pairs of M5/MSDs were prepared for both the volatile and semivaolatile analyses.
Sample data for the organic parameters are not qualified on the basis of M5/MSD results
alone. Surrogate spikes also evaluate matrix effects, and all recoveries except for those
requiring dilutions were within acceptable limits. No flags were applied as a result of
organic MS5/MSD results.

Two pairs of matrix spike and native duplicate was prepared for the metals target list. All
precision and accuracy requirements were met for the metals and no flags were applied.

Field Duplicate Sampies

Several additional samples were collected in the field for duplicate sample analyses. There
were six identified for metals, five for volatiles, and four for the semivolatiles. All samples
met the stated Relative Percent Difference (RPD) eriteria indicating good sampling precision
and matrix homogeneity.

Internal Standard Area Results

Internal 5tandards are compounds added to the sample extracts prior to analysis. They are
used to calculate the concentration of the target compounds detected in the sample extracts.
Two samples for semivolatile analyses, MW133 and PT92997, reflected intemnal standard
areas were outside QC limits. These samples were re-analyzed with similar results,
indicating a possible matrix effect. The data for these samples were flagged “T/UJ" as
estimated.

Sample Results for Metals Near the Instrument Detection Limit (IDL)
Concentrations of metals at or near the IDL were reported for some of the target metals,
The IDL is the constituent concentration that, when processed through the complete
method, produces a signal with a 99 percent probability that it is different than the blank:
therefore, sample results at or near the IDL may be false positives caused by instrument
noise or low level background shifts rather than a true analyte signal. These values were
either qualified as “U” (not detected because of blank contamination) or as “]* (estimated)
because of the proximity of the value to the IDL.
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PARCCs

Precision—is defined as the agreement between duplicate results, and was estimated by
comparing duplicate matrix spike recoveries and field duplicate sample results. Agreement
between M5/MSD recoveries were less than 35 percent RFPD, indicating acceptable
laboratory predision. Additionally, the RPD between duplicate field samples for both
organic and inorganic results, indicated acceptable precision.

Accuracy—is a measure of the agreement between an experimental determination and the
true value of the parameter being measurad. For the organic analyses, each of the samples
was spiked with a surrogate compound, and specific samples chosen for MS/MSD were
spiked with target compounds; for inorganic analyses, each sample was spiked with a
known concentrations of each target before digestion. Each of these approaches provides a
measure of the matrix effects on the analytical accuracy. Laboratory control samples (LCSs)
are usually DI water spiked with known quantities of a target, and thus measure accuracy
of the method without the influence from the matrix. Except for the 4-Nitrophenaol
recoveries slightly above QC limits, all matrix spike recoveries were within the method
acceptance limits, indicating no evidence of significant matrix interferences.

Representativeness—is a qualitative measure of the degree to which sample data
accurately and precisely represent a characteristic environmental condition.
Representativeness is a subjective parameter and is used to evaluate the efficacy of the
sampling plan design. Representativeness was demonstrated by providing full descriptions
in the project scoping documents of the sampling techniques and the rationale used for
selecting sampling locations.

Completeness—is defined as the percentage of measurements that are judged to be valid
compared to the total number of measurements made. The only rejected data stemmed
from dilution and re-extraction results, as only one value may be in the database for a given
parameter per sample. A pgoal of 95 percent usable data was established in the project
scoping document and 100 percent of the data were determined to be valid.

Comparability—is another qualitative measure designed to express the confidence with
which one data set may be compared to another. Factors which affect comparability are:
sample collection and handling techniques, sample matrix type, and analytical method.
Comparability is limited by the other PARCC parameters because data sets can be
compared with confidence only when precision and accuracy are known. Data from this
investigation are comparable with other data collected at the site because only EPA
methods were used to analyze the samples, and EPA DQQC Level 3 QC data is available to
support the quality of the data.

Summary and Conclusions
Conclusions of the data quality evaluation process include:
* The laboratory analyzed the samples according to the EPA methods stated in the work

plan, as demonstrated by acceptable method performance which was documented in
the data deliverable.

* Matrix spike and spike duplicate accuracy and precision results indicated that the
specific sample matrix did not significantly interfere with the final numerical result.
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*» Field duplicate precision for samples evaluated were within established criteria for beth
. the organic and incrganic parameters.

* Resulis at or near the IDL are suspect and may be false positives attributable to
instrument noise. Accuracy and precision at these reporting levels are highly
questionable.

The data can be used in the project deciston-making process without further qualification.
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