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GROUNDWATER MONITORING PROGRAM EVALUATION FOR A/M AREA
EXECUTIVE SUMMARY

This investigation was undertaken with the primary purpose of assessing the groundwater
monitoring program within the A/M Area to identify ways in which the monitoring program
could be improved. The task was difficult due to the large number of wells located within the
A/M Area and the huge database of analytical data. It was recognized early in this investigation
that one of the key tasks was to develop a way to gain access to the groundwater databases so
that recommendations could be made. To achieve this, geographic information systems (GIS)
technology was used to extract pertinent groundwater quality information from the Geochemical
Information Management System (GIMS) groundwater database and display the extracted
information spatially. GIS technology was also used to determine the location of well screen and
annular material zones within the A/M Area hydrostratigraphy and to identify wells that may
breach confining units. Recommendations developed from this study address:

e wells that may not be providing reliable data but continue to be routinely sampled.

e wells that may be inappropriately located but continue to be routinely sampled.

e further work that should be undertaken, including well development, evéluation of wells that
may be breaching confining units, and development of an automated link to GIMS using GIS
so that GIMS data can easily be accessed and displayed geographically.
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1.0 INTRODUCTION

Within the A/M Area, groundwater monitoring is conducted primarily for the purpose of
maintaining compliance of the Savannah River Site (SRS) with the RCRA and other associated
South Carolina regulations. The types of wells that are monitored for compliance are the Point of
Compliance (POC) wells, generally located close to individual disposal facilities and the
background (BG) wells. Groundwater monitoring is also conducted in other wells to monitor the
effectiveness of corrective actions currently being undertaken within the A/M Area. These wells
include plume definition (PDW) wells and recovery wells. Other types of wells in the A/M Area
include special investigation wells (SP) and production wells (PW).

The wells in the groundwater monitoring program were installed to monitor for possible
environmental impacts resulting from the disposal of contaminants in various disposal facilities
near the A/M Area. Each series of wells is assigned a well series name to link it with the disposal
facility it was installed to monitor. The well series names are listed below and the full name of
the associated disposal facility is provided for each. Only the AC wells are not specifically
linked to a disposal facility.

ABP  A-Area Metals Burning Pits

AC A-Area Cluster Perimeter Wells

ACB A-Area Coal Pile Runoff Containment Basin
AMB Metallurgical Laboratory Seepage Basin

AOB Motor Shop Oil Basin

ARP  A-Area Burning Rubble Pits

ASB  Savannah River Lab Seepage Basins

MCB Miscellaneous Chemical Basin

MSB M-Area HWMF Wells: Plume definition wells
SRW Silverton Road Waste Site

Each of the well types described above are monitored for different analyte suites and at different
times of the year. The analyte suites which are conducted include the Groundwater Protection
Standard (GWPS) analyses, Monitoring Constituent Standard (MCS) analyses, and Appendix IX
Parameters, Polychlorinated Biphenyls (PBC’s). Additionally, Field Parameters and
Synchronous Water Levels are obtained. The schedule for collecting each of the sample suites,
by well type is presented below in Table 1, Current Sampling Program. A list of the analytes
associated with each sample analysis suite (with the exception of the Appendix IX suite, is
_presented below Table 1.
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Table 1. Current Sampling Program Schedule
Well Type Synchronous Field Appendix Radiological
Water Levels Parameters GWPS PCB’s IX MCS Indicators
Piezometers Quarterly
POC Quarterly 1Q,3Q 1Q,3Q 1Q,3Q 20%, 3Q 3Q 3Q
BG Quarterly 1Q,3Q 1Q,3Q 3Q 3Q
PDW Quarterly . 1Q,3Q 1Q,3Q 1Q,3Q 3Q 3Q
Recovery Monthly Monthly Monthly 1Q,3Q
{organics)
New Wells Quarterly Quarterly Quarterly Quarterly

1Q - First Quarter; 3Q - Third Quarter; PCB’s - Polychlorinated Biphenyls; GWPS - Groundwater Protection Standard; MCS -
Monitoring Constituents Standard; POC - Point of Compliance Well; BG - Background Well; PDW - Plume Definition Well

Field Parameters:  pH, specific conductance, temperature, alkalinity, water level, turbidity

Appendix IX: EPA list, presented in many references. Included in DPST-87-667

GWPS: Ba, cyanide, Pb, Ni, Se, chlorobenzene, 1,1-dichloroethane, 1,1-dichloroethylene, 1,2-
dichloroethylene, PCB’s, 1,1,2 2-tetrachioroethane, tetrachloroethylene, 1,1,1-trichloroethane, and
trichloroethylene

MCS: Al, Cl, Cr, Co, Cu, F, Mn, Hg, NOs, Na, SO,, PO;, U, and Zn

Radiologic

Parameters: Gross Alpha, nonvolatile beta, and radium (tot. alpha emitting)

This investigation was undertaken with the primary purpose of assessing the groundwater
monitoring program within the A/M Area to identify ways in which the monitoring program
could be streamlined and improved. The task was difficult due to the large number of wells
located within the A/M Area and a huge database of analytical data that has been collected. It
was recognized early in this investigation that one of the key tasks was to develop a way to gain
access to the groundwater databases so that recommendations could be made. To achieve this,
GIS technology was used to extract pertinent groundwater quality information from the GIMS
groundwater database and display the extracted information spatially. This technology was also
used to determine the location of well screen and annular material zones within the A/M Area
hydrostratigraphy and to identify wells that may breach confining units.

Two master lists of wells were utilized in the investigation, one containing all wells in the A/M
Area, including special investigation wells, vadose zone wells and many other wells that are not
routinely monitored. This list contains over 500 wells and is presented in Table A in the
Appendix. A second list was utilized for specific recommendations relating to sample collection.
This list was formulated by Rust, Inc. as a task to Environmental Restoration Department (ER)
and includes those wells currently in the groundwater sampling program. This list is presented in
Table B in the Appendix.
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2.0 ANALYSIS

To identify ways in which the groundwater monitoring program might be improved, the focus of
the analysis was on issues relating to whether individual wells are capable of providing
groundwater samples that are representative of aquifer units within which they are finished. -
Factors which contribute to this ability include: the adequacy of well construction, the strategic
location of the well within the groundwater flow system and the ability of the well to provide a
sufficient quantity of water to provide representative groundwater samples.

While the great majority of wells installed at SRS since the early 1980°s are perfectly adequate,
samples collected at some wells suggests there may be a problem with the well construction that
could impact their ability to provide representative groundwater samples.

Due to the number of wells in the A/M Area, this investigation relied heavily upon the use of
database queries to extract pertinent information from the Environmental Monitoring Section
(EMS) groundwater databases so that evaluations could be made. GIS tools were then used to
evaluate the information extracted from GIMS, including well construction, field parameters
and analytical data. The result was a series of tables of well information which could be used to
assess the adequacy of wells for groundwater monitoring.

Well sample reliability relates to the ability of a well to provide a groundwater sample that is
representative of groundwater quality in the aquifer unit within which it is screened. Factors
which contribute to this ability include the adequacy of well construction and the ability of the
well to produce a sufficient quantity of water to produce a sample truly reflective of the
groundwater conditions in the vicinity of the well screen. Well construction factors include the
position of the well screen and sand pack relative to hydrostratigrapic units, grout contamination
of filter pack near the screen zone, and how effective the well development process was. The
ability of a well to produce a sufficient quantity of qroundwater is related to whether the screen
exists fully or partially within the saturated zone, the well development process, and the natural
permeability of the formation material adjacent to the screen zone.

Some wells in the groundwater monitoring network may never experience elevated
concentrations because their location within the groundwater flow system is such that they may
never sample contaminated water. These wells are situated lateral to the primary horizontal flow
direction or are located downgradient, at a relatively great distance from the source area, and
finished in only the uppermost portion of the saturated zone. Other wells may be located

~ sufficiently far from the source areas in the downgradient direction that they will detect only the
most mobile contaminants in the foreseeable future, yet they are sampled at least annually for
contaminants that are not mobile.

2.1 Hydrogeologic model

The hydrogeologic model utilized for comparison with well construction data is that
incorporated in the A/M Area general groundwater model by Jackson, Savannah River
Technology Center/Environmental Sciences Section SRTC/ESS (personal communication). The
specific layers include the following seven hydrostratigraphic units, listed from deepest to
shallowest: Crouch Branch Aquifer; Lower Clay-Crouch Branch Confining Unit; Middle Sand-
Crouch Branch Confining Unit; Upper Clay-Crouch Branch Confining Unit, Lost Lake Aquifer,
Green Clay Confining Unit and the M-Area Aquifer Unit. The hydrostratigraphic picks
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embodied in this model have been deciphered from borehole cores and borehole geophysical
logs. Table 2, below, lists the hydrostratigraphic units for A/M Area.

Table 2 Hydrostratigraphic Units in the A/M Area
HYDROSTRATIGRAPHIC UNIT

Layer 1 M-Area Aquifer

Layer 2 Green Clay Confining Unit

Layer 3 Lost Lake Aquifer

Layer 4 Upper Clay - Crouch Branch Confining Unit

Layer 6 Middle Sand - Crouch Branch Confining Unit

Layer 6 Lower Clay - Crouch Branch Confining Unit

Layer 7 Crouch Branch Aquifer '

Elevations of the interfaces between hydrostratigriphic units were obtained as gridded
EarthVision files. The EarthVision command EV_EXPORT was used to generate data files that
could then be incorporated into ARC/INFO.

22 Geographic Information Systems Analysis

GIS analysis supporting the A/M Area well reduction study included two main objectives--
determining the hydrostratigraphic units where the tops and bottoms of A/M Area well screen
and annular material zones are located and accessing GIMS to obtain and display analyte
information for these wells. GIMS is an Oracle database maintained by EMS that houses
groundwater geochemistry, well construction, and soils data for the Savannah River Site.

The first objective involved accessing the GIMS well construction database to obtain
construction data for the 570 wells included in the study (See Table A of the Appendix for a
listing of these wells). The GIMS well construction database contains information such as well
use, well geographic coordinates, depth to the top and bottom of screen and annular materials
zones, and annular materials descriptions. This information was accessed using Oracle
Structured Query Language (SQL) embedded in ArcView Avenue scripts so that the data could
be imported directly into ArcView for analysis and display. The resulting annular materials table
was subsequently used to generate an ARC/INFO GIS coverage. Well screen zone data was
already available as a GIS coverage on the Environmental Protection Department (EPD)
ArcView system. Well locations for both the annular material and screen zone coverages are in
SRS coordinates. '

In order to determine the hydrostratigraphic units where the screen zones and annular material
zones are located for each A/M Area well, a hydrostratigraphic model was first required. This
model consisted of the eight surfaces which bound the seven hydrostratigraphic layers identified
above. These eight surfaces were defined as elevations at nodal points on a regularly spaced grid
network. These surfaces were contoured by the SRTC/ESS using EarthVision software on a 500
ft. grid mesh and were converted to ARC/INFO grid coverages as part of this study.

The ARC/INFO LATTICESPOT command was then used to determine the vertical elevation on
all eight surfaces corresponding to the x,y location of each well. This process may be visualized
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by placing a vertical line at each well x,y location such that the line penetrates the surfaces
directly underlying the given well. LATTICESPOT determines the vertical elevation where the
vertical line intersects each surface and writes this elevation to the ARC/INFO coverage
containing the well coordinates. A total of eight elevation attributes were added to the annular
materials and screen zone ARC/INFO coverages (seven elevations for the seven
hydrostratigraphic surfaces and one for the land surface).

The hydrostratigraphic unit containing the top and bottom of each well screen or annular
material zone was determined using an ARC Macro Language (AML) routine written to compare
the tops and bottoms of screen and annular material zone elevations with the corresponding
elevations on all eight surfaces at each well x,y coordinate. For each well, attributes were
written to the screen zone coverage indicating the hydrostratigraphic unit name corresponding to
the top and bottom screen elevation. Likewise, for the annular materials coverage, attributes
indicating the hydrostratigraphic unit containing the top and bottom annular materials zones
were written to the annular materials coverage. Tables C and D of the Appendix provide a partial
listing of the resultant ARC/INFO annular materials and screen zone coverage point attribute
tables, respectively. A description of the attributes for the screen zone and annular materials
ARC/INFO point attribute tables is provided in Tables E and F of the Appendix, respectively.

Well screen zones potentially breaching a confining unit were identified in the screen zone
coverage by comparing the hydrostratigraphic unit containing the top and bottom screen
location. A potential confining unit breach was identified if the top and bottom screen location
hydrostratigraphic units were different. An additional field labeled ‘breach’ was written to the
screen zone ARC/INFO coverage (see Table D of the Appendix) indicating the possibility of a
breached confining unit.

The screen zone ARC/INFO coverage contains one record per well whereas the annular materials
coverage has up to three records per well, depending on the number of distinct annular material
zones. The annular materials data thus presented a complication in determining whether
confining units are potentially breached. Annular materials zones which are continuous without
breaks and which consist of porous materials such as sand, fine sand, or gravel may not penetrate
a confining unit when considered as separate and distinct zones. The same annular materials
considered as a continuous zone, however, may very well extend across a confining unit.

An additional AML was therefore written to determine whether the porous annular materials for
a given well are continuous and whether the continuous zone penetrates a confining unit. This
AML utilized as input the annular materials coverage described above (see Table C of the
Appendix). Table C provides a partial list of records from the annular materials coverage where
continuous annular materials zones have been combined, using the AML described above, to
form a single record in the table.

Note that only wells with one or two annular materials zones were considered due to apparent
inconsistencies in the well construction data. Out of 242 wells processed for the A/M Area, this
constraint excluded only 29 wells. Finally, note that well construction data for 150 A/M Area
wells in this study was not in the well construction database.

The second major objective involved accessing the groundwater geochemistry data in GIMS for
the analytes listed on Table G of the Appendix. The A/M Area wells listed in Table B of the
Appendix were used in conjuntion with GIMS queries so that data for only these wells was
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retrieved. Queries of the GIMS Oracle database on Pleiades were made using SQL embedded in
Avenue scripts so that the data could be pulled directly into ArcView tables. These tables were
then processed using the ArcView query builder to include only records with flag 1 contaminant
levels. Flag 1 corresponds to one half of the Environmental Protection Agency (EPA) drinking
water standard. The flag | concentration limit is provided for the analytes of interest in Table G
of the Appendix.

Note that the GIMS analyte data contains analyte sample result units in both milligrams per liter
and micrograms per liter so that care had to be exercised in building the ArcView queries to use
flag 1 search criteria compatible with the two different measurement units. Analyte data was
pulled from GIMS for the wells listed in Table B of the Appendix for all periods of record and
includes split samples, replicates, blind samples, duplicates, etc. This analyte data also included
flag 1 hits below the detection limit, estimated analyte results, and rejected resuits. Obviously,
significant care must be exercised by the user of this data to make sure inappropriate data are not
used in analyses. GIMS groundwater geochemistry data on Pleiades is available from the first
quarter of 1991 through the fourth quarter of 1995.

Several of the analyte tables were processed further to remove duplicate, replicate, split and
other duplicate records so that the analyte information could be displayed spatially in ArcView.
These tables were edited and duplicate records were removed arbitrarily. The edited tables
include flag 1 hits for trichloroethylene (TCE) during the fourth quarter of 1994, mercury (first
quarter of 1995), nitrate (first quarter of 1995), and tetrachloroethylene (PCE) during the third
quarter of 1995 and were generated to examine the spatial distribution of the respective flag 1
contaminant hits. Data in these tables should be used only for inferring the spatial coverage of
flag 1 hits and not for the determination of the specific analyte concentrations at any given well.
In addition, any GIMS geochemical data included in this report and the aforementioned ArcView
project must be screened by EMS personnel prior to release or use.

Wells exhibiting TCE and PCE concentrations equal to or in excess of the flag 1 criteria for the
M-Area aquifer are provided in Figures 1 and 2, respectively, and for the Lost Lake aquifer in
Figures 3 and 4, respectively. Data presented in these figures should be used only for inferring
the spatial distribution of flag 1 hits and should not be used for any other purpose.

23 Evaluation

Information obtained from the database queries and GIS processing was utilized to perform
evaluations and address the issue of well integrity. Factors which might be indicative of the lack
of well integrity would include: sample analyses from individual wells which are chronically
elevated in pH and turbidity, inability of a well to provide sufficient quantity of water to obtain a
sample, and well screens and sand packs which are found to breach confining units that separate
different aquifers. The evaluation also included an assessment of the strategic position of certain
wells with respect to their ability to detect potential contaminants in the groundwater flow
system.
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2.3.1  Well integrity and sample reliability

An SQL query of the GIMS database was used to extract sample analyses from wells for pH,
turbidity and whether the well pumped dry during the period from 1992 to present. During 1992
a new policy was implemented that required that samples collected from wells no longer be
filtered prior to performing any laboratory analyses. Prior to this all samples were filtered before
analysis. The query was restricted to that period when samples were no longer filtered in order to
avoid comparing results from filtered samples with non-filtered samples. ArcView was used to
display anomalous wells and to create tables. The criteria for determination of anomalous values
were pH < 4.0 or pH > 8.5 and turbidity > 20 ntu (nominal turbidity units). Consideration was
only given to elevated values of pH since the grout material used in well construction is very
alkaline. Low values of pH, on the other hand, may be indicative of contaminants the well was
installed to monitor. Wells with chronic pH values > 8.5 could indicate problems that relate to
the grout emplacement at the time of well installation. The altered pH can have the effect of
biasing the concentrations of any potential contaminants in groundwater samples from that well.
Listed below in Table 3 are wells in the A/M Area which exhibit chronically elevated pH levels.
Also noted is the number of quarters since the beginning of 1992 that elevated values were
detected and the mean value obtained in all anomalous measurements.

Table 3 Wells having elevated pH sample analyses
Well No. Quarters Average Well
‘92-°96 pH Value Type

AMB-10A 16 11.1 PDW
AMB-13AR 13 10.8 PDW
AMB-6AA 16 : 10.8 PDW
ASB-6TA 18 10.8 PDW
MCB-5C 20 12 PDW
MCB-7C 16 122 PDW
MSB-13B 20 11.9 PDW
MSB-1C 24 11.7 POC
MSB-20C 16 10.9 PDW
MSB-2B 20 11.9 POC
MSB-2C 22 11.3 POC
MSB-3C 18 11.9 POC
MSB-46A 16 9.2 PDW
MSB-48D 13 9 PDW
MSB-4C 15 10.7 POC
MSB-54C 15 10.6 PDW
MSB-55HC 18 11.5 PDW
MSB-62D 23 11.7 POC
MSB-63D 22 9.9 POC
MSB-66B 17 103 PDW
MSB-6C 15 10.8 POC
MSB-71B 16 11.9 PDW
MSB-74C 17 112 PDW
MSB-79B 17 12.3 PDW
MSB-79C 15 11.9 PDW
MSB-7B 21 10.9 POC
MSB-82A 23 11.8 PDW
MSB-83C 17 9.3 PDW
MSB-83D 11 89 PDW
MSB-85TA 17 9 PDW
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Elevated levels of turbidity, > 20 ntu, may indicate that the well was incompletely developed
or that the screen zone is finished in a low permeability formation. This is an informal threshold
used by EMS personnel who maintain the GIMS database. Since well samples are no longer
filtered prior to conducting the analyses, elements that comprise clay minerals may appear in
elevated concentrations in analyses. Likewise, any other cations which might be adsorbed to the
clay particles will also appear in elevated concentrations. Table 4 contains a list of all wells in
the A/M Area which exhibited turbidity levels > 20 ntu during the period of 1992 to the present.
The number times the turbidity was elevated and the average turbidity level is also reported.

. Table4 Wells having elevated turbidity in samples
Well Number of Average Well
elevated NTU Type
samples 92-96 | Value

AMB-5 6 59 PDW
MCB-5C 10 456 PDW
MCB-7C S 137 PDW
MSB-15C 8 210 PDW
MSB-16C 10 471 PDW
MSB-36D il 238 PDW
MSB-3D 5 573 POC
MSB-42D 7 319 PDW
MSB-46C 10 240 PDW
MSB-48D 6 46 PDW
MSB-57D 6 34 POC
MSB-60D 6. 26 POC
MSB-70D 7 27 PDW
MSB-85TA 9 50 PDW
MSB-86C 10 131 PDW
SRW-16A 5 445 PDW

Another indicator of whether a well is capable of providing a representative sample is its ability
(or inability) to produce water at a sufficient rate to collect a sample. Such wells may be

finished in low permeability formations, or could have been incompletely developed. A list of
wells which are in the groundwater monitoring program and for which sample collection
personnel have had difficulty obtaining water in sufficient quantity to collect a a sample are
listed below in Table 5. Typically, sample collection personnel purge these wells, then return at a
later time to collect the samples. Only the wells that had to be revisited at least 20% of the time
are listed in Table 5. '

13
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Table 5. Wells with a history of pumping dry (1988-1996)
Well Name | No. of No. of No. of % of times | % of times | Well Type

Sample times no samples - | no sample | wait for

events sample wait for recovery

from 88-96 recovery
AMB-10A 34 0 11 0 32 PDW
AMB-I3AR 33 0 10 0 30 PDW
AMB-14D 9 0 2 0 22 PDW
AMB-15D 10 0 4 0 40 PDW
MSB-1C 43 0 13 0 29 POC
MSB-1CC 38 0 10 0 26 POC
MSB-2B 40 0 10 0 25 POC
MSB-2C 42 0 12 0 29 POC
MSB-4C 39 0 10 0 26 POC
MSB-5C 40 0 10 0 25 POC
MSB-6C 43 0 12 0 28 POC
MSB-7B 46 0 13 0 28 POC
MSB-13CC 45 0 12 0 27 POC
MSB-13D 43 0 12 0 28 POC
MSB-55HC 44 0 11 0 25 PDW
MSB-59D 39 0 10 0 26 POC
MSB-60D 40 0 10 0 25 POC
MSB-62D 44 0 12 0 27 POC
MSB-63D 42 0 11 0 26 POC
MSB-82A 47 2 15 43 32 PDW
MSB-23D 38 0 10 0 26 PDW
MSB-85TA 46 0 13 0 28 PDW
MSB-87C 17 0 5 0 29 PDW

A few wells in the A/M Area may have screens installed in positions that straddle confining
units. Since sand packs are routinely emplaced in the well annular space surrounding the well
screen, the effective screen zone is actually the zone for which a permeable filter pack material
has been emplaced. Normally this extends from a few feet below the screen zone to several feet
above the screen zone. If filter pack zones extend across confining units, samples collected from
that well will reflect groundwater chemistry in both aquifers. Furthermore, the well may act as a
vertical conduit for migration of groundwater from one aquifer to another and water levels
recorded in the well will not be reflective of the potentiometric level in either aquifer.

A query was formulated to extract information from the well construction and annular materials
databases. An Arc/Info AML was developed to compare these elevations to the
hydrostratigraphic elevations at the location for each well. Subsequent processing with GIS was
initiated to create tables of wells in the A/M Areas which apparently breach confining units. It
should be noted that the well annular material database is still in the developmental stage and
that not all wells at SRS are included in the database at this time. Also, during the process of
extracting information from the database it became apparent that there are still problems with
some of the data in the database. EMS is currently working to resolve these problems. Finally,
this analysis ignored well annular materials where there were three or more permeable materials
in the well annulus. The great majority of wells have either one or two different permeable
materials surrounding the screen zone, however it is likely that a few wells with more than two
materials were not identified in this investigation.

14
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‘Tables C and D in the Appendix provides well information relating to well annular material and
screen zone elevations for a partial list of wells in the A/M Area. The information was used to
determine if either the annular material or screen zone of each well extended entirely across (or
breached) either the Green Clay Confining Unit or the Upper Clay of the Crouch Branch
Confining Unit. This information is presented with the caveat that the determination of a
“breach” is dependent not only upon the accuracy of the data contained in the well construction
and well annular material databases, but also on the accuracy of the hydrogeologic model used in
the study. Wells that apparently breach a confining unit and are in the groundwater monitoring
program are listed below in Table 6.

Table 6 Wells that apparently breach a confining unit
WELL CONFINING UNIT | WELL TYPE
APPARENTLY
BREACHED

ABP-8C GC PZ
ABW-1 GC PZ
AMB-12D GC PDW
AMB-4D GC PDW
ARP2 GC PZ
ASB-3A UCCRBRCU PZ
MSB-29D GC BGW
MSB-30B UCCRBRCU PDW
MSB-35A UCCRBRCU PZ
MSB-39C GC PDW
MSB-40D GC PZ
MSB-45A UCCRBRCU " PDW
MSB-5C GC POC
MSB-69D ' GC PDW
MSB-77B UCCRBRCU PDW
MSB-82D GC PDW
MSB-83D GC PDW
SRW-3A GC PZ

Note: GC - Green Clay; UCCRBRCU - Upper Clay of the Crouch Branch Confining Unit
PZ - Piezometer, PDW - Plume Definition Well, BGW - Background Well
POC - Point of Compliance Well

232  Strategic location

The specific location of a well and its distance from the source area is vital to its ability to detect
any contaminants that might be emanating from a disposal facility in the subsurface. Wells
should be located in the down gradient direction, in both the horizontal and vertical directions in
order to intercept and sample water that is moving along the groundwater flow paths that
originate at the disposal facility that is being monitored. In particular, certain wells that are
located at some distance may never intercept any contaminants because they only penetrate a
few feet into the saturated zone and monitor relatively clean water originating as recharge.

Differences in individual contaminant solubility and ionic charges result in some contaminants
being more mobile than others. Positively charged elements or molecules tend to adsorb to the
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surfaces of clay minerals in the subsurface thus retarding their movement. For those wells
located at a relatively great distance from the source area, there is little chance of detecting the
relatively immobile contaminants. Analyses for these contaminants are often conducted routinely
on samples collected from relatively distant wells, some of which penetrate only the top few feet
of the water table aquifer. '

To address the issue of strategic location for wells that are currently a part of the groundwater
monitoring network the following approach was utilized. A map of the A/M Area having all of
the monitoring wells finished in the M-Area Aquifer posted, along with TCE concentrations at
each well, was examined. The approximate boundary of the TCE plume was noted with respect
to the location of certain wells. A group of wells outside the plume extent was selected and a
determination made if a water table well existed at that location. Next, these wells were
evaluated in terms of average TCE concentration and for any flag 1 violations since 1992. The
wells that were located at a relatively great distance from the source area and are finished in the
shallowest part of the aquifer are listed below in Table 7.

Table 7. Wells that are not optimally located to detect possible contaminants
WELL WELL TYPE

MSB-87C PDW

MSB-48D PDW

MSB-54D PDW

MSB-55D PDW

MSB-45D PDW

MSB-70D PDW

MSB-32C PDW

Note: PDW- Plume Definition Well
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3.0 RECOMMENDATIONS

The analyses undertaken in this investigation were directed toward identification of wells which
might fall into the following categories: wells that may not be providing reliable data but
continue to be routinely sampled and wells that may be inappropriately located but continue to
be routinely sampled. Specific recommendations are provided with this in mind while other
recommendations identify further work that should be undertaken, including GIS development
and detailed evaluation of wells that may be breaching confining units.

3.1 Recommendations relating to well integrity
¢ Elevated pH and turbidity recommendations

Sixteen wells were identified in the analysis part of this report as repeatedly having elevated
turbidity measurements. The range of average values from each well was from 26 to 573. EMS
regards any value of ntu > 20 to be elevated. All of the wells are either PDW or POC wells and
are actively monitored as part of the groundwater monitoring program in A/M Area according to
the schedule identified in Table 1 in the text. The most likely cause for the elevated turbidity is
incomplete development. All of these wells would probably benefit from additional well
development but the wells with the highest turbidity would benefit the most. The use of a
dispersing agent in the development process has been shown to significantly enhance the
removal of clay material from the filter pack and formation material and would be of great
benefit if re-development is conducted on these wells. A combination of established methods and
newly available methods could be employed.

The database screening identified 30 wells in the A/M Area, all of which are actively monitored,
as having chronically elevated pH values. The most likely cause is improper grout emplacement
or curing. A proven methodology for remediating wells having grout contamination in the
vicinity of the filter pack is not available. Since four wells having elevated pH (MSB-5C, -7C, -
48C, and -85TA) also have elevated turbidity, these wells could be monitored to see if additional
development work has any impact alleviating their pH problem.

e Screen zone analysis recommendations

The 18 wells listed in Table 6. have permeable annular materials that apparently breach
confining units adjacent to those zones. More work is required to determine if this is actually the
case. It is likely that some of these wells are finished at locations where the Green Clay
confining unit and the Upper Clay of the Crouch Branch Confining Unit do not exist in the
subsurface. Since the hydrogeologic model originated as layer coverage in a groundwater flow
model, all layers have to be continuous across the domain. In areas where confining units pinch
out hydraulic characteristics of aquifer are assigned to the layer. This may give a false hit on the
screening that was done to identify wells that breach confining unit. It is recommended that
careful follow up work be conducted to evaluate each well to determine if the sand pack does
actually breach the confining unit. The detailed work should involve inspection of the borehole
geophysical logs from each of the wells (or from the nearest cluster well neighbor having
borehole geophysical logs) and examination of the well construction records.
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Seven of the wells are not a part of the groundwater monitoring program for the A/M Area and
therefore are not a concern in regard to acquisition of representative samples. However, these
wells may be acting as conduits for vertical migration of water between aquifers and some
estimate of this impact will still be needed if they are eventually found to actually breach
confining units. If any of the other 11 wells are confirmed as breaching a confining unit careful
consideration must be given to whether they should remain on the sample schedule.

3.2 Recommendations relating to well location

Table 7 identifies 7 wells as being situated at a location where they are not likely to monitor any
contaminants in the subsurface, only 5 are wells that are actually monitored in the groundwater
monitoring program. These wells are MSB-87C, -48D, -54D, -55D, -49D -70D, and -32C.
These wells all penetrate the upper part of the saturated zone and do not have elevated TCE
analyses. Locally introduced recharge at the water table is thought to cause these wells to
intercept clean water, whereas natural flow paths originating at the disposal facilities are thought
to carry dissolved contaminants deeper into the groundwater flow system. Deeper wells located
at the same clusters, however, may intercept any dissolved contaminants. It is recommended that
these wells be considered for dropping the MCS analytes that are analyzed for during the third
quarter every year. These analytes are relatively immobile and are not likely to have migrated far
from the source areas. It is also recommended that some consideration be given to eliminating
the GPWS analyses that are done or, at a minimum, reduce them to a once per year event.
Currently, GPWS analyses are conducted twice, annually. If GPWS analyses are not eliminated,
the sample suite should be reduced to eliminating the non-organic analytes of that suite.

Another recently completed study, conducted under the direction of Lynn Ehrke, ER, has
concluded that extensive modifications to the sample schedule of PDW wells should be made.
The recommendation from that study is to analyze samples from those wells only for TCE and
PCE and to eliminate the analyses for other GWPS and MCS analytes. That conclusion is
supported by this investigation, although the recommendation is made for all PDW wells and not
simply the remotely located PDW wells. Many PDW wells experience elevated levels of
TCE/PCE but not for other contaminants. Despite this pattern, the wells are repeatedly sampled
and analyzed for the MCS and GPWS analyte suites, most of which are relatively immobile
species and have never been detected at locations away from the disposal sites.

33 Recommendations for further GIS development

GIS is a very powerful tool for accessing data in relational databases such as Oracle, displaying
the data, and performing complex analyses. In this study, SQL was used to retrieve GIMS data
and bring the data directly into ArcView for display and analysis. Constructing the SQL strings
to obtain the desired GIMS data required considerable time and could be greatly simplified to
allow individuals not familiar with SQL to query the GIMS geochemical database and obtain
data for their own GIS analyses using ArcView.

ArcView access to GIMS could be automated to allow users to select GIMS data by well name,
quarter, analyte, or geographic location using a menu driven graphical user interface. ArcView
could then be used to analyze the data to geographically locate wells exceeding specified analyte
concentrations, etc.

18




WSRC-TR-96-0324

ArcView is a Windows based desktop GIS application that is quite easy to use and can be loaded
onto any Macintosh or IBM compatible PC. ArcView can be used to display GIMS data on
maps with user selected features such as roads, streams, buildings, soil type, aerial photos, etc.
and can also be used to perform analyses of the GIMS data. This analysis capability includes
making contaminant contour maps, trend plots of analyte and field data results over time,
selecting wells according to user defined criteria (e.g. selecting all wells in the M-Area aquifer
exceeding flag 1 concentrations for TCE and PCE for the fourth quarter of 1994), as well as
many other powerful functions.

Automating an ArcView linking capability to GIMS would provide environmental scientist and
engineers with a very powerful display and analysis tool. It is recommended that funding be
allocated to provide this automated link in FY97.
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5.0 APPENDIX
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Table A. Master list of wells in the A/M Area

22




WSRC-TR-96-0324

1661 3daH ZIIEEIEY  [96€61889C |9 v8/8Y 1199201 “dg v HAY
1661 3daH STZecler 250618898 [964/8Y 6029201 ds £ HWY
8861 10918 £9g vPZeelEy  |b0'p0Z8398  |8'2088F 880201 ds Z_HWY
8861 3nafece ot 99°9ZEIEY _ |69'641889 |2 bvisY L'v59201 ds| v hav
16/8/8 S OAdly 2'59¢ 6729¢ 600} 60l LV'E0BIEY  |£0719/889E  |9BELS Z80€0} IdMN|  HVEL BNV
68/91/9 s OAdly Lose g.9c  |velz__ |vece BY'YEGLEY |60 6468906  |9'L061S 20950} IdmN|  azl anY
68/EL/9 s oAd|¥ €v9e z9¢ s0zz__ |sore 1092025y |29'808989¢ _ |9'ZE6LS £ZE1E01 N aLk s
Le/cLg s OAd|¥ L¥9¢ G298 |owll 58l SC'6L0zEr (2248889 |G6161S TrS1E0l IdMN] gLl any
68/4/9 s OAd|¥ 1’598 gcoe  |osec  |98Se LUEBBIEY  |p6'618980E  |9SVIS 1822801 Id'MN| aaotL gWY
6a/e/tt | St OAdlY e “lveoe |velz | |vees Ve O0BBIEY  |90€28880C  |9GWLS vesze0l | IdMA| Q0L WY
veies | sl ondly 9'99¢ levee” leewe  lebst  eozosicy  |\veuzessee  [ceivls  |eueecoL | IdMN|  80L BAY
16/92/8 s OAd|¥ 9'99¢ vvee ool viLi 9O'TOBLEY | IV'EC88B9E |OLVLS '92£€0} 1M Yol SNV
68/52/0} s oAdly i'g9g R R PR T P 6008LIEY  |/5'008989E  |£9TlS 2'595¢01 _d'A a6 8NV
68/1£/0} s OAd|¥ 6'69¢ 9296|8022 |sope S1'Z9/1Ey 912568898 [G00MIS L8801 Id'MA| g8 8WY
16/92/L S| ___ondly VELE 60,8 |eest  |629) IW16LLEY  |LOVI06B9E  |€065LG 2680y | 1dMW| 8. gwv
16/92/L s OAdl¥ 9'ele 91E |9'Shl 9'sz) 99'68Ll1Ch  |S0'6L0BBOE  |165LS UZB6E0L | IdMA| VL SV
98/9/6 s ond|y 10LE 1goe |1z 1Zvz 16'6081Er 292006908  |6Z9lS 0Z6£0} 1MW L 8NV
88/SL/6 s OAd|p V28 Vsie  |oezz |oewe lv'eviley  |bl'L00BG9E . |99¥LS LyEovoL 1M 9 BNV
88/P1/6 s ondly 9648 oue vz 1Zre 6LLb21EY  |G020680E  |z9plS ' £8070} Id'MA S 8wV
16/6/6 s oAd|y vele  |veiz  |vees GEELIEY Z91v06BIE_ |68Y1S LvSLv0l i ar any|
16/6/6 S oAd|y 908¢ £8i8 [c2sl €51 I8'€ElIEy  |62'8€0689E  |LZ8YLS 9'GpLr0L I 8y gWyY
16/08/8 s OAdl? 08¢ Y R T €8'EELIEY  |SL'TCO6BOE  |9'69K1G 91ELY0) IdMA] vy gy
v812iZ s OAd|¥ L1988 |[Lne |[Zwe 69°9961Cy  |/0'825889C  (ZOLILS 6'EVEZ0l I Wy g0V
v8/5e/L S ond|y 56YE gore  le90z  |e9ee Y6v0ZSy  |CLLG9BOE _ |CEIELS £'b5Lz0l idm| Ve 9oy
VB/0E/] s OAd|¥ 05¢ give {80z |guee or'zi0Zey  |9V10889C  |£ 49515 ¥ L9620l idMNl vz 9oV
ve/L UL s OAd|y L'ese gise  |9sz  |ouwe 69'6/61Ey  |/6Cr9889E  |6'69ELS 6229201 idmAl Vi 90y
Lg/1z/8 s OAd|¥ 8'20¢ 1008 |vesl  |velz 7L 06862y _ |4789980¢  |ociizy 5966001 Id'M 8¢ ov
19/51/6 s OAdl¥ 5208 v00E  [98vL  [9€5) 15’6662y |46'18G989E  |8'6LIZh 1686001 M| ve oV
18/21/8 s oAd[¥ gve 8zve  |votz_ |voez £'c220¢ey 99'v0G889E |G pYvob 189501 1d W 82 0V
18/6/6 s ondiy 6'rre Leve  |ibl ovi v 12208y £1'66v889¢  |o'8zvay ¥ 989504 1M vZ OV
18/82/. s 1P|y ze9z 1192|161 1202 9’15162 00'509.89¢ _ |505zey 8298501 1M 8l _ov
18/¢/8 s 1eais|v Y292 109z |lovl LsyL g'8vLezy 16'608/89¢ |9'8E2TY 598501 R
£erzio s oAd|v sze veze  |vesl 1512 €O'€822Ey__ |VePLLOBOE  [¥'B10SS 6'6£650L 1d M | Mav
68/02/L s onadlv VLiE 989c 180z |¢8e 9CVloley  |80'bbloBeE  |LvB6ey 675926 il ag dav
68/02/2 s OAd}v £zt 9%69¢  |g'sel |90l £00V0LEY  |6L0¥1989C  |/'896EY 9'658.6 ™| 08 dav
68/0¢/9 oAd|z elee  |zgoz  |zsez LL'y/0IEY  |6'EC0989E |1 0TBEY L'6vvi6 74l Q. dav
68/5/L oAd|2 £o¢ veoz  lveez 99°'ZE0LEY  |v/TLIO89C ¥ iOLbY 168826 zd|  qe dav
68/£2/9 oAd|z Lzee  lezeoz  |zeez Z6'20L1EY  |62'G20089C  |€LOLYY 5'G6v.6 zd| qgav dav
v8/LZ/9 s oAd[¥ 5'pee gzee  |oesl |seiz 18'20L1Ey  |J5'C/0089E 960V I'e8vie Id' M v day
68/04/L s OAd|y 8'bse £2ge_ [c09) £'59) vE'JSLIEy  |0v'8L2988E  |c00SYy zeLue i Ot 48y
£8/b/g S ond|r g'ese elge (6902 |69EC 15'SGLIEy  [16'2229998 ¢ 60ShY L'p6LL6 1M ¢ dav
68/62/9 OAd|e £88e  {zeoz  |eeee 8C'800LEY  [18'bV108OE |1 92ib L6528 zd| _ade day
¥8/01/8 OAdl¥ zic Vol [LisL L1z L9V90LEY  |VB'SrLO8eE  [8BLibY £v0.L6 IAMA| vz dav
68/0¢/9 OAd|z 696 |el0e |elee gi8LlEy £6'65L080¢  |occhiy V1156 zd| _qai dav
v8/5L/8 oAd|p 09¢ 6458 (62il 6202 5G'98LICy  |1Z9Eh080E  |9'GerYy 910546 N vy dav
TIVASNI ONISVD SOL aNYd9 g7ZS ANLN NWLN 3 SHS N SYS AdAL RREL

V3UV WN/V NI STT3IM 40 LSIT Y¥3LSVIN v 319Vl

23




WSRC-TR-96-0324

L6/ELIZL OAdIL £'89¢ £'49¢ 6G'LYELEY 25°0yc889¢ 99168y 244201 ds 0l WHW|
16/EL/2Y OAdiS' 89¢ £99¢ GE0SELEY 20'9£2889¢ 6'5168¢ 2952201 ds 6 WHIN
06/5¢/9 OAd|} 9'99¢ L2°08ElEY 12'1€2889¢ 1'9588% L'y8.201 ds 8 _WHW
06/€2/S OAd|} 9'49¢ LT LEELEY 1G'622889¢ §'6988¢ 4994204 ds £ WHIN
06/e2/s OAdj} 8'99¢ ce'oeeley €'422889¢ 6'1988Y 6'€942014 ds 9 WHIN
06/4V/S SOIOAd ¥ R §'89¢€ ¢'99e $0'82eieP 69'6£2889¢ 8'¢988Y £'118204 dg S WHW
06/LL/S OAd|Y £0.L€ €'89¢ [SWA112%4 G6'€62889¢ 9'9.88Y 8.4201 ds ¥ WHW
06/€/S SO/ONd|¥ '89¢ 9'69¢ L5°9vElEY $£'822889¢ 0688y S'vviz0l dg € WHW
06/€/5 199156 L'zie 8'69¢ 80zveley $9'152889¢ izesy 9518204 ds Z WHIN
06/92/v 199155 9L9¢ £'69¢ 19'SPELEY 16'622889¢ 8'8.88¢% 8'9€.201 98| b WHWN
68/41 OAd|Z L'9E} 6°2ye L'6eE 2902 coze 8L pLZLIEY £'8£2989¢ 8'858vY 8'609.6 Zd ae 9oW
68/L/L o7,%= 114 sel L'0vE j A% L'50C L'gee 6.°6ZELEY 25811989 |6'69LYY 908126 Zd as 80N
68/L1/L S oTAY: 114 4:13 6LE€ LLeg L'§EE L'SS} L4094 6V L9EIED 1'921989¢ 9'0.8vp 6'6€146 id'MN 2. 8OW|
68/1¢/9 S ONd|¥ 1°294 geee [X4%% oee g9t 1743 L6'G6ELER L¥'¥52989¢ 'Loesy L'ELvi6 Id'MN 29 o]
18/01/8 S a%- 114 veet £eee L'gee 6'62¢ L'661 L'61¢C lo'seeler 16'852989¢ viesy L'52v.6 Id'MN 9 mOS__
68/04/L A OAdiY 6'¢8l €'8eL L'6ge clee c'9st 2’9l 8z'8Celey 2y'891989¢ 18298y L'G1€L6 Id'MN 25 8ou|
L8/vLiy S OAd|iy e'eel 8'6e¢ 9'6¢€¢ PAPA> €902 £'9e2 B8S'veeley PO'vL1989¢ 6'¢98bY 9'6EEL6 Id'MN 5 80W|
L8/elv s OAd|V :M34 9'05¢ ¥'oge c'eve 9'802 9'62¢2 92'05ZLEY L¥'€61989¢ 1'504pY G'T6546 Id'MN v 80N
L8/€11Y S OAd|¥ geel 9'82¢ y'8ce 1'92¢ 6°502 6'9¢C 1844254 10°1¥1989¢ (4314 921046 id'mW ¢ 9ONW
€6/112 S INd|Y §'LLl yeve (A1 l'ave PAYA) L'i8l 95'6281EY $2'949689¢ 1’69629 P'§59501 Id'MN| YO0l 88V
68/91/2 S OAd|¥ Liel Zzole 6'60€ 6'20¢ 8Ll 6'Z81 £0'8Ze2Eh L6'629689¢ L'102bS 1’89501 id'mN 26 88v
28/8V/L S OAdiY [ T'60¢€ 60¢ 9'90¢ 8851 y'yol LLVEETEY L'1€9689¢ eGlers L'y9sv0L 'MW 86 88Y

S OAdip 926 60¢ ¥'90¢€ 14°124 y'oee 96'62E2EY 87'6€9689¢ (4144 4] 2'685¥01 Id'MN 6 89Sy
v8/41104 S Soly (4% 8'6ve 9'6p¢ ALY v6l oave 88'8EL1EP 288680¢ L'yTles 8'52€90) Id'MN| V18 83V
pe/glict S OAd|V 91 :X:14% L'6ve g'ive LT8l €88l g69EL1Eb £0'2.8689¢ 101€S P'¥5e001 Id"MN 08 48V
vaIviieL S OAd|Y 222 14 8'6¥¢ 9'Lbe : X447 | 4:14] 86'98L1EP 9v'9.8689¢ 9'60LEG €'29¢904 Id'MN g8 83vy,
§8/92/¢ S OAdi¥ LA 2X4 g'éve £eye TLvE 644 §'e8 £6°282LEF 89'848689¢ GLLIES £'69£904 Id'MN V8 838Y

S INdi¥ | &44 1'6pe 514 9'ove 9'90¢ 9'9e2 9L'ovLiey 1£'G88689¢  |9'GELES 9'18€£90} id'MN 8 9s8v
16/0¢€/L S OAd|Y y'8ie L'ese 6'2S¢ 16¢ S've [1)4 60'6ELLEP ¥6'9¥9689¢ €'1292¢ §'6vL504 Id'MN Y19 88Y|
oe/leiet S OAdi¥ 8'6.l L'E6e 9'€s¢e gige 8'¢Ll §8ll LI'8ELLEY £'0y9689¢ 6'G692% 8'9€.504 Id'MA J9 88Yv
88/6/C1 S OAd|Y 1’942 ¥'vse (41 8'is¢e 1’8 8'z8 2 oelley 88°'G£9689¢ 6'cp9Zs 2224501 Id'MN; VY9 8SY|
¥8/02/C S INd|¥ Zel p'0se z'ose z8ve Z8le (4144 8y obLLED £1'6£9689¢ 6'649¢S 91460} Id'MN| V9 8SY
£6/61/1 S OAd|¥ [x4:1 give ALY :R44% 1’591 (2743 82'9521Ep 20'01/689¢ A4 8'¥8850} Id'MN 0§ 98V
£6/112 S OAd|¥ [44} L'LpE FA 4 gyve 8'¢€2Z 8'epe 9T LGLIEY 29'91/689¢ ¥'v682S §'008501 Id'MN|  HVS 8SY
18/02/8 S IAd|P §'60l 8'5¢ee 9'6ee L'ece 1'9¢¢ 1'96¢ Leoe8ley 80'C8.689¢  [TALi€G L'6e6501 __id'MA P 88Y
£6/22/1 S OAd|Y i) e Siye 6€¢ vit v81 £C'9L81EP 48'G69689¢ yoeres S'y19501 _Id'MN Y0t 8SY
£6/22/L S OAd|¥ g'8ll ive g'iye I'6ee 1'eee L'eve R ZX: 1554 ¥€'069689¢ SLIES 1'609501 L ld'MA Hve 98y
£6/v/L S OAd|¥ 413 8'66¢ 9'gse L'ese Vesl L'est go'eTsley TL'629689€  11'70825 20¥5501 Id'MN|  ¥OZ 88Y
€6/eL/e S OAd|¥ p'gel 8'65¢ 9'65¢ 251 (444 L'oye 8p'9Z8iey $Z'G£9689¢ 2'188¢5 §'095501 Id'MWN| YHVe 8sY
$8/5/1 S JIAd|Y 6'Lel £'6ve 1'6¥e (A4 cLie eive LLE9LLEY 25'685689€ #1928 gegsol Id'™N Vi 48y
¥8/52/9 S JNd|¥ 9051 98yt ¥'epe 8'9ve 8'461 8'2%2 $S'€8680CH ££'68£989¢ 8'vishy 2’29686 Id'MN ¥ dyy|
£8/IVLIEL S OAd|Y 9161 6'6€¢ g8'6ee c'8ee [ 411 281e L'00i1EP 69°105989¢ L'e06vy 286086 id'MN € div
€8/2212! S ONd|Y PA4 g'lee A% £'6ee £08) e'ozz 6p°200LEY PE'619989¢ [X:74:144 861166 M Z dyv
L 4:794 S Y- 114 1’29 2'gs¢e 1'g5€ €59¢ €61 444 L'2i80E 26'015989¢ viievy 6'20166 Id'MN Vi dyv
68/12/v S OAdi¥ 182} 8'¢5¢ 9'cee 9'06¢ 6'¢22 6'epe 6G'096LEY £4'659889¢ ¥'65608 ¥ 9120l id'MN € 80V
£8/42/5 S Adi¥ zsel 9'6pe [ 4143 ere coze 2052 geoeslLey 21'9/£8898  {L'¥CL0S 8'600201 Id'MN ¢ 80V
€8/L2/5 S OAd|¥ gech e L'ive G'8¢e¢ X114 §5'8ve 28'8881l¢ey 82'80£889¢  |6'G8VOS 016104 Id'MIN I 80V
26/6/2) OAd|e S'vSe §'0s¢ opeZiey 92'868289¢ | 6008Y $¥0col ds L HAY
26/6/21 OAd|¢ 4°6G6¢€ L1se T oveley 86°416489¢ 6008 geleol ds 9 HAV
[435244[] PEIERS LLLIELEY ££'6¥0889¢ ¥098Y 1'60220} ds § HAVY

24




WSRC-TR-96-0324

06/0¢/5 OAdL 99. Z89E v9e  |viee 7962 €5°ZyEIEy  [9/7262899¢  |2'€088Y 695201 ds] 9z AHW
06/62/5 oAd[1 9101 2'89¢ v'99¢  |v'ose vile €5°LVELEY 92262999  |2'€068Y 65201 ds|” vz AHW
06/11/5 OAd[1 25 9'19¢ 959e  |oGie 9128 BYECCICY  |l9°0Z2889¢  |zvesy £ 672201 ds| o1 AHW
06/01/5 OAd|L iU 9'19¢ 959 |9'062 956C syeecler  1100Z2889¢  |zvesy £'6v2201 ds| 8y AHW
06/6/S OAd[L zol 9798 9'59¢  |9'59¢ 90/ BYESELEY  |/9'0zZ8898  |evBsk £67220) ds| v AHW
z6/61/9 ond|y 809l 9z9c |vese £09E  |9'k02Z 5908 STOeelsy |6V /GLBBOE  [80VZ8y  |€'685201 ds| 00z LHW
Z6/ZLIS oAdly 865t 1ioe |e00e 68 |L10Z 602 LLEvELEr  |cLpeiBgae  |1'6698Y 1206201 ds| el 1HW
Z6/v19 OAd|¥ 191 vzoL 229t €09 5002 £502 ZLESEIEy 166'LZ18898 60598 198201 ds| o8} LHW|
Z6/81/9 oAdly 6851 |669¢  |2'65¢ i |gooe 1502 VEPOEIEY  |.v'801899C  [6'90/8V  |9¥6€20L ds| o1 1Hw|
26/02/5 j OAdiY 6001|8198 lolee 5'66¢ 2002 5502 [P6VELEY 61118898 |82/98F  |60EvZ0L dg| D9l LHW
Z6/bIS ondly 9651 9696 |565¢ 2268 |266) 502 S9°0SELEP  |0Z'OVIBB0E |6 LbI8b 1025201 ds| 2L IHW
16/6/4 OAd[Y v'651 18 989|911z g1e2 oz'BEElEy  |92/€2889¢  |.'s888Y 182201 ds|  avy LHWN
L6/EIL OAd|¥ 651 90.¢ vege (o112 0162 7o'CEELEY  |cG 6628898 |1'Z488F £008204 ds|  ael LHW
L6/EL/9 oAd|¥ 909} V08 |zole 649¢  |v'60Z (210 OL'L/EIEY  |9'€82889E L1906 g'yvez0l ds| 0zi IHW
161719 OAdlY 1651 v'89¢  |c'8oe z99e  |z'60e zriz 66'GLELEY  |v/b2egoe  |1'ovesy 58201 ds|  oui 1Hw|
06/02/9 OAd{¥ 1151 Lig 69¢ 8612 ovZ g 0/'€82889¢ |2 L00BY 1'06820) ds| QoL LHW
06/61/9 OAdlY 920l 608 |0/ 689 |6'902 6112 LU6VELEY  126'G82889C  |9°1L06Y £268201 ds| o0l 1HW
16/52/9 OAdiy ezl g0/¢e 1896 |/Z6l 1161 Z9ESELEY |22 6928898 9206V 6768201 ds| ™ g0l LHW
06/62/S OAd|? zirl 6'69¢  18'69¢ 9.9¢  |ozee 9Zre LE'Z0CIEh  |66'G92889€ |1 '8L06Y 1'508201 ds|  as 1HW
06/51/9 OAd|¥ 6651 869¢ 19608 Liee  |re0z Lhie YSPOELEY  |21'802999E  |9'GLO6Y v'v1820) ds| 06 LHw|
16/82/9 ond|y Sall 5608 |e'6oe £20¢ (806l g'sel iZ69eLer  |1£°0/2889¢ |8 1€06Y £718201 ds| €6 LHw
06/5/9 ond|r [ LuE se9c |s02C S0r2 LEOVELEY  |e472l2989C  |L0068Y 9548201 ds|” as LHW
06/5/9 OAd|¥ zvol |18 |eie €698 €407 eZIe 0TTYELEY  |v0'0/2989C |2 0/68Y 108820} ds| 28 1Hw|
06/92/9 OAd|¥ 1051 0.€ 6295|6612 6662 18°2GEIEY  |60'262089¢  |€ 968y 8'98220) ds| a. 1Hw|
06/12/9 OAd|p £9l z0ie  |oie 89¢ 202 ziT 6.6SCLEY  |S8'¥GZ980C |G 2L680 6882204 ds| 04 1Hw]
06/8L/S OAd|¥ 69rl e 1L ve69E  |vvee VYT LS'SEEIEY  |¥6'Cb2BEOE | 1688F 2'808201 ds| a9 1nw|
06/92/% oAd|? LvelL  |e'ti€ |Zbe 9'60¢ _ |9'/02 9zie 6CZECier  |blovzgeoc  |006eY 9018201 dg| o9 LHW|
06/62/S OAd[Y syl |c99e  |ose 6eoe  |e0zC vove BLIGELEY  |9/°222889E  |G'€688Y LizLzoL ds|  as 1Hn|
06/62/9 oAd|¥ Ligl v |2'o9e L'vee  [1'soz 1'01L2 vaELEY 100728892 |6'5068Y 1'52/201 dsl 05 1HW|
06/12/5 ond|¥ Vbl 6'89¢ gooc  [g'12e gLz VG'ECEIEy  |€v'822880C | 12G88K L'2LLz0L ds| " "av_1Hw|
oeryy | OAd|¥ LIl L69¢  |569¢ viee  |v8oz vElZ lGeeelcy  |5L1ccesee  |gcessy  |eelizol | ds|  Ov iHW|
oeisly | OAd|¥ zivl o9t |€boE 1'2oe |1ALE V282 LElVEIEY  |av'e02889c  |e9gasy 9'v69201 ds| ac 1HW
06/€2/¥ oAd|¥ Z09L  |soE g'v9e 929|902 9602 9v'OvELEy 182128898 |1'1988 £'902201 ds| o 1Hw|
06/0L/% OAdl¥ verL  |o'9e  |s9ge Svee  [L02Z Love €5'8lEIEy 61128908 [z ¥B.iSh 9961201 ds|  az LHW|
06/9/v oAd|¥ 1651 v99e (2996 Lvoe (1202 1212 YPELELEY  |/G'80Z880C  |£08.8p V'iv2Z01 ds| oz 1hn|
06/L1/9 ond|y S'ovl v'vgE sT9e  [BLkC 962 SO'TZELEY  |20'€61899C | 09.8p €169201 ds|” ar Lhwl
06/2/9 OAd[v z09l 1'69¢ |6 voe 179 |1voz L'602 B0'CZEIEY  |SE 9618898 |9'69/8p 2'90/20} ds| o1 1hw|
£6/62/€ OAd) 6'€og zeoe £ LPELEY  |20'G12889€ | 1588V 1612201 ds| vzHn|
£6/62/E oAd|1 69 g'eoe Lygecieyr  |zolzesse  |gevesy 822201 ds| ez wHnl
£6/62/¢ ond|sZl £'99¢ gvoe Lo'LEEley  |ov'8Lzesoe  |6'lessy 6'5v201 ds| zz WHW|
26/61/9 vz zLe L'69E VE'SPELEY  |90'052689C  |6'Cresy 612920} ds| oz wHW|
26/9/8 Iv[szz 1298 09¢g LO'IEELEY  |L'EEL839E  |6'5008Y 9125201 ds| el WHW|
16/52/6 OAd|2 g1 289¢ 022516y |51'9/2889¢ | 0C68Y 9'606201 ds] ziwHn|
\6/v2I6 OAd[T zele 0l¢ LyBECICy  |c'892889¢  |5'9p6SY §'598201 ds| oL wHW|
16/v2I6 ond[z Vzie 8'80¢ gereLey 85'192880¢ | 2'¥068F £'828201 dsi g1 WHW|
16/L/0} OAd[Z 9’128 5'99¢ Z50ccley  |20's52889¢ |1 0Lesy €820 dsi vi wHw|
16/0€/6 ond|z 62.C L88¢ SrOSELEY  |8p'0S2889€ |8 ¥YEsY 946220} ds| e wHi|
L6/EVIZ) OAd|1 z0ie g29¢ 65°CECICY  |80'SE2989C  |9'8988p 7684204 ds|  ziwHW
16/24/2) OAd[1 8'0.¢ 9'89¢ I6TYELEY  |66vvZ889E  |9'ZI68Y 962201 dg| gl WHW
16/L112} OAd]L S0.¢ 69¢ 86ZPELEY _ |1'OvZBBOE _ |v'OL68Y 1861204 ds|  viiwHn|

25




WSRC-TR-96-0324

zaIvIzL OAd[L 7’55 zZ% B'8se  [10¢ 8LLE L6'PSEIEY _ |6'160889€ _ |0'Z¥98Y £'99£201 ds|_vez AHW
£6/22/L OAd|Z BO'ESELEY  |v2'S60889C  |c0S98Y ¥08€201 dg| LIz AHW
A OAd|L 1'se L'Zoe 8'68¢ |zt g'iee £B'YSELEY  [2L'vG08BOE |G pgosy 71820} ds|  0/z AHW
Z6IvIEL OAdlL 5% z9e 865 i€ 6128 C6'PSELEY |21 p60889E |9 boo8b £'v26201 ds| gz AHIN
Z6HIZL D 1'ss 1'29¢ g8t |0t g'hie €6'VSEICy |21 '¥6088SE  |S'bsssy 728201 ds| vz AHN
£6/22l1 OAd|z eg'/veley  lea'001888e  |6'2v98K 1'90¥20} ds| 192 AHW
ze/vrel ondli zse 1Zoe 26sc  |6'92¢  |g'lee v'6rELEY 76'L0L8BBE |e'5508Y 2'v0bZ0L ds| o9z AHIW
ZBIVIZL OAd[L Zsy 1'Z9€¢ 98se _ leole  |glee vBreLer 26018892 |e'5598% 2'¥0bZ0l ds| g9z AHW
Z6iviT) oAd1 Zgs 1'zeg g'65¢__ [6'60¢ gLie vereler 26'1018898__|c5598Y Z'v0¥20L ds| voz AHW
£6/221 OAd|z 9zTSEIEY  [89LL18BOE  |6/98F 5'vZyZol ds| 15z AHA]
z6/vie) OAd|1 £se 5'log 1’68 1292t Lige VELGELEY  |€l1BBOE 1898y 6°'92b20) ds{ 06z AHW
zZ6IvIZ1 ond|1 £'sy 5'loe Vese  |zale Vize ve'lgelsy  lciiegoe 1898F 8'82¢201 ds| 95z AHW
Ze/vIzL ondL £'gg 5'19¢e L'ese_ |z'50€ Lite VEISELEY  |el1esoe 1898y 8'925201 ds| vsz AHW
67221 oAdlz LZBEELEY  |S9'801889€  |6'0p98Y 9TrhZoL ds| 1bz AHW
Z6viZL DAd|L z'se 8298 g09e__|9/ze gzee . [zeeeiey v5'/01889¢ _ |6'9c08Y B'8EP20L ds|  ovz AHW
Z6IvIT) ond| i sy 1298 goge |9ile 5z z'6ecLer ¥5'10/889c _ |6'9c08Y 8'6EPZ0) ds|  avz AHW
z6/viz) OAd[L 1'ss 1'z9¢ §09e |90 |szie ZBECIEY vg'201889¢ _ |6'0€98Y 9'6ev201 ds| bz AHW
€672zl oAd|Z SLIpeley  |§'/01889C | lo08p 8°09%201 ds|  1ez AHW
zZ6IviZL OAdIL z'se zse I'ese  |s'oze Lice evtiey 6v'L11889F _ |6'0998Y 95¥201 ds| oz AHW
Z6Iviz) OAd|L 'Sk 819 L65e__ |gole Lize erEley 6v'LLI8898 _ |6'9908F 85¥20L ds| " aez AHW
zZeiviel oAd|) 1's§ letee Lese  18'90€ |11 leweler 6¥'L118892 69988 g5v20l ds| VeZ AHW
£6/22/1 oAdle 9BCYEIEY  |S0'CLIB8SE  |1'2598F ov¥zol ds| 12z AHW
Z6/vich OAd|1 zse zoe rese  |geze  |riee L9'9veley  |18°011886C  |g'eo08b S'EErZ0L ds| 0zZ AHW
Z6iviz) OAd|1 Z'sy z9¢ ess  |sole - |Llze lg'o¥Eley  118°01188%€  |8'6998F S'eErZ0l ds| g2z AHW
Zeiviz) ond|L z'ss zae rese  lsgoe (LMl SOPPEISF  |¥O'ELIBBOE  |8'co98Y SEVPZ0L _ds| vzz AHW
£6/eell OAd|z 19°CvELEr | 12/8018B9E  [5ccomb S'SERZ0L ds| 11z AHW
Zeivie) OAd[1 Z'se Zee rese  |agze  |Liee VLGYELEY  [28°011889¢ |5 Logsy 9'EERZ0L ‘ ds| 0Lz AHW
Z6/vZY OAd|L ZGr Zoe L'ese  |g'ole  |Liee vL'SYELEy  |28'011889¢ |9 1998y geereol 7T ds| dig AW
Z8/vie) OAd]1 zss Zoe 265t |e'goe  [ruie vLGYELEY  |28'0L1889E |9 L998k g'ceveol ds|  ViZ AHW
cefeell OAd]z LSYELSY 125018898 |9'6vo8Y §'02¥201 ds[ 10z AHI|
ZeMiT) oAd|} e 2'lse 985 |lgge  [glee IS'IVElSy  |/e'901889E | BS08Y ¥'81¥201 __9s[ 00z AHM|
zerviTy oAd[1 v I'leg g'6se  |Lole glze L5°'L¥eley  |ico0lesoe e esosy v'8ILbZ0l . ds| g0z AHW|
Ze/viEl ond|L 1S glot 965 [290¢  [olie LG°L¥ELEY  |16'901889¢ |t 898y ¥'81¥201 ds| vz AHW|
ZBILE/L §'89¢ §'50¢ 80'6ECLEY _ |98'Z22889¢  [20988p Z'ev.20} ds| - z1 AHW|
ZBJOE/L 5'80e §'50¢ SOLCELEY  |10'722880E  |9'cvesp 9192201 dg[ 1y AHW|
Z6/LENL. 6'90¢ voE \ZvZeiey  |li'szzesoe  |l'Gzesy 9811201 T dsl oL AHN|
Z6/aLly DAdlY 9'czl £'698 T R 8L0/ELEY  |S6°0/2889€  |2'O¥OBY 1°0£8201 ds|” & AHW|
z6/0Ly OAd|¥ vLLE g'8ge rise  |viee |veee vZ09SLey  |22'/81888E  |covesy £'019201 dg 8 _AHW|
L8/120 OAdlp VIVL €028 zgee  |zese  |esse 8L IEELEY  |G8Tr2889E  |1'8lg8v 511820} dg L AHW|
18/52/9 OAd[y orLl v'g9¢e 1'80€  [8'esz_ |o8se TVOYELEY  |52/62889¢ |9 L68BY 1'08220} dg 9 AHW
06/8/9 OAd|L ¥'zg o'Llg zese _ [e6le  [ewee 91L'62ELEy  |91'002889%  |g'Lle8Y 8'9/8201 ds| 05 AHW
08/L19 OAd|[L £l S'1i¢ ze9s  |zese  lzhoe 9L'62SLEr  |01'092889E  |g'/LeBY 9°9/8201 ds| g5 AHW
06/9/9 OAd|L v'Z8 oL zeee  |eelz  |evez 91'62ELEF __ |91°002889€ |G 2168V 9828201 dsi ™ vo AHW
06/81/9 oAdlL Los 1'89¢ 1'9ec  |o'sle  |oeee Z8LIELEY  |S6'ZhEEBIE |G eresy L'1Y8201 __dg[ ov A
06/5L19 OAd|L Vil 5'89¢ R 1962 TOLICIEY  |96Zv2B8YE S arssy 2'1¥8201 ds|” " av AHW|
06/g4/9 OAd]L 510l 9'goe vose |1 Veie TELLELEY  |G6'ZpZe8st  |Sevesy 1178201 - ds| vy AHW|
06/9L/5 ond|t 1’25 £0Le z89E  |zBle  [ceze gLEeler v8'262889¢ |1 FJ88Y L'vLIZ0) dg| 0t AHW|
06/5L/S oAd([L 592 ) zsee  lgeec  [egez gleeley v8'262889¢ |1 ¥i88Y L'¥11Z01 ds| gc AHW
06/¥ 1S oAd[1 120l £0L8 zgoe  |z89z _ |zeiz £IEELEY ¥8'Z£2889€ || b288F L'vl1Z01 ds| e AHW
06/LE/S OAd]L 805 Z'89¢ voge  |vie  lveze £9°AVEIEY  19/262889€ |z €068Y 8'552201 ds| 2z AHW

26



WSRC-TR-96-0324

18/6¢/01 5 ondly v'2ee Lebe  |o8ve SOVE |G oLl gzl £ L6608y £O°008289¢ [ BELLP €820l id ™A vzl asw
L8/V/Z) s ond|v szvl__ |sgee  |o'gee 9e9e  |1Eze 1Eve €L06TIEY  |9S'EvI889E  |Z/98b £'629201 ld'™N| L1 Bsw
18/91/01 g OAd|v cver  |zeee _ |z'gee gcoE (1L 152 v8'i8ZIEy  129'G91880¢  |9'6lG8Y 5829201 P ERE
L8/5L/0L S OAd|y 6191 L'99g_ |8's9e 6€9c  |6°€0Z 6'80Z 90'cezICy  |6C'6G1880¢  |/6lS8Y  |5'699201 W dMN| aLlasw
18/E1/0} S oAdly 981 |rgee  |sgee 5€oe  |62Ll 6281 €568z |91°1G1889E  |v'6/58Y 9859201 IdMA| _ DLL BSW
18/6/01 s ond|r Ly0z  lo'see  |v'g9e VE9E __|L091 L8l 16/921Ey  |eo'avi8see  |s'8/58Y  |6'8v920) Id'MN| a1l 8si
18/p1/01 s OAd|y 9¥Ez  |l59e  |v'gee vE9E _ I8'0EL ggel 9Z'B8ZICY |66 GVI8BOE |9 1458V 6'869201 ™A YLL S
18/6/6 OAdlY 5'szl 9'95¢ evse  |1IeT L1ge 8YToLICy  |8p'e66/89E |vivelp 692201 | aol BSW
18/1/6 s oAd|? 605 lesse  |1ise L'gse  |e90Z e 92'G9LIEy  |52'1664898  |L1S6LY 959201 wA| 001 gSW
18/LL/6 s ond|y TS0z |euse  |9asE 96se vzl ViS5l Legligy LO'¥66/806  |LEVBLY _ 1288V20L e
18/€16 S ondly T34 vise  lzuse zese  (e0zL zezt 96'8011EY  |6G'/086/80C |V ¥GELY g'15+201 1dMA| oL gsw
18/81/ZL s OAdl¥ gel 665¢ _|96G¢ 9ise |92 91pe Trvezicy  |voveeleeE  |clsb 9'5v2201 P
s OAdl¥ S5l 9'65¢__ |cese £i6¢ |eboe £602 £L6lziEy  |ec'696/898  |L1SE8 ¥'6£2201 1™ 86 asw|

o 18/82/L S OAd|¥ 86lc  |rese  |16se zise_ |zetl Zyvi 58'2/zley  |21'/86/89¢  |Sevesy L9220l id'MN| Ve asw
06/8117 s oAd|¥ 82sy  lzwwe |vpe 61PE 216l 6561 Cr'96ZIEy | 16'G5r/89C  |9¥9ZLb  |2€6001 od'MW| 08 gSW
06/5/% s ond|y 9261 L'ybe _ |6Eve give  [1ovl 8051 YE86ZICY |GG ZOvi89E  [6'182LF 8'508001 odMAl  gg gsw|
z8/1/01 s JAd|v g1EL  |vvve  zbve veve  |veie veve 62°662LEY  |/8'G9v/898  |z'C6TLY 1’51800} ag'mN|  ve dsi|
06/811Y B OAd|y Vevl  |LvbE  |gbvE LZve  |v'sel 1002 60°Z6LIEY  (LY'LIELBOE 16040 2609001 od'MA| 02 gsh|
06/8117 S oAdly vioz_ |evre  [1eve Veve  |levl gLl ZL96LIEY  |91'6084898  [L'8LIOV 9265001 odMN| @z asw
z8I1i0L s OAdlY gzelL  lovre  |ewrE  |eve ziz e vr00ZiCy  |£0°80€4898 19200 1586001 od'MA| vz asw
06/01/8 S OAdly Svsl_ lvve 9'ere Zve €68l v6l 1°/660EY Ze61€1896 |1 'vEEoy 1691101 od'mn| 09 BsW
06/6/ s OAdlY 9812 Vybe  |6eve give |15zl 9'62l S8'6660EY _ |9L°CLE/B9C  [971ZEov |saviiol od'MA| 99 asw
Z8/Li0L s ondly 6lEl |vve 9'Eve I (A1 61YZ Z9T00IEY  |Lv0/E/898  |6'61E9F gEELLOL od™N|  v9 gsw|
06/52/S s OAd|¥ 819, |vsve  |eore veve  |vesl 1881 9CTI0ICY  |86'269/89C 98969 ¥'04610) od™n| 05 gswl
06/52/5 s OAd|v oelz__ |zswe  lsve VEre  |vLEl 1oel 91'GL0IEY  |81'560/80¢  |0'€860Y V16101 agmn| 95 aswl
28/52/01 s DAd|Y 1zl gvbe  |9bbe zZeve  |zilz e L6'8I0LEY  |LP'860/898  |1'8669F $146101 ad'M| Vs gsW
06/82/6 s ondly govl  lecse  19'58¢ vege (602 v'8e2 LU'GECLEY  |0e2v689C  |LL1Egy 5200201 odMNl gy gsw
06/€2/8 S OAd|? 616, |¥ssc  |2sse Lese  leesl 1’891 BY'PYELEY |26 264898 |9ElEs 2'£96101 od'™WN|  Ov aSW
06/S/0} s ONAd|? 691z |gsse  |esse 1gge  |v'sel Lepl LLIYELEY  |9'GE64898  |8'2LEBY £'88101 odMN|  gr asw
z8/8/0} OAd|y ogl g'vge 62se |8 vez 852 L0'0SELEY |29 vZ6L89E  |eleay v'Ee6L0L wN| wr ssi|
06/02/6 S OAdly 6¥l z'09¢ rsse  |ehz L0ge 1C'9SELEy  |/€'GZ0BBYE |9 veser 9881201 oMy ae mms__
06/02/6 s OAdly gl 19g 800¢ Lege |68l L'€61 TV'6SEIEY  |89'8208898  |58ESEY 968120} ag'mA| ot 8sw
06/41/6 s oAdly 66z |zioe e 8'85e  |1'Lbl g'shl Lo'99Eley  |Z1'vE0889E  |89sey £161201 od'mA|  ge asw|
£8/L/1 g ondly ocl $'65¢ 1'85¢ 9622 5652 98'Z9Elek  |/8'0608898  |/'€568Y 668120} mA|ve gSW|
06/91/11 s ondlv Vev)  lbse 2'c6e i |loie LOEZ TLYPYICY  |PO'€20889E  |L'GG/8Y ¥10201 od'MN| Gz gsW
06/08/8 s oAd|v Ly |e'vse  |1wse LT8¢ |06L Lv6) 8C8PPICY  |p/vI0889E ¢ 6visYy 5286101 od'MN| 0z gsw
06/0¢/8 s ondlv 602 gyse  |o¥se £2Z5¢  |9°6vl €051 Lo'Shbicy 126108898 |cBbiEY 626610} od'mN| Bz asw
£8/L/) ond|v ol 925¢ zise  |ece 9252 80°0bbicy  |68'5208898  |voviey £'82020} AL vz 8SW
06/01/01 s OAdlp vy |sse 2'vge gzse  |yolz 8622 vI'TOVIey  |9Z'SZ6.898 | egver v'ee810l og'MAl  aL gsw
06/92/01 s Ondly 1291 L'gse  [6'¥SE 62SE__ {8481 526l 9CELYlEy  |v6'ZC6/898  |g6er 5'7¢8101 od'mn| 001 sk
06/4/8 S oAd|b 9¢6l  |egge  [16ge £se g9l 291 W2lbIEY  |be986.898  |lZLGEb 5288101 odmn| 01 asw|
06/81/0} 3 OAd|¥ 691z |sse Bvse 9288|6481 9Tyl Z960ViCy  |GL'086L898  |zesvey ££810} ogmn| a1 ssw|
e8/Ll Ondly ogl z'ese zese  |geee |eest L8'G0VICY  |ov'IZ8.80¢ |t lovey L'te8l0) WAl L gsw
26/2/TL oAd|Z Lo iSEly  |88'160889E  |v'9508Y 8698201 ds| 16z AHW
z6/bIT) OAd|b Lse 8'19¢ g6se  |L9ze 9lee go'sgeley 1662608898 91098 2206201 ds[ 06z AHW
26/h1T) OAd|L LSy 819¢ g6se  |Lole 91ee S9'85ElCk  166'260889€ 81908 Z298201 ds| g6z AHW
z6/b/eL oAdl1 165 2'10¢ 9%68€  |4'90¢ 911E S9'8SELEY  |66260889€  |@'1098Y 2298201 ds| w6z AHW
£6/2eiL OAd|Z SO'CSELEY 180608898 |o2yos 98201 ds! sz AHW
Z6IviT) OAd|} zge ZZ9¢e 669€ _ |/2¢ 61¢¢ I6PGELCy 67160889  |9iv08F £'99€201 ds| D8z AHW
Z6/vIT) OAd|L Zsy Z'Z9E 668|118 6128 LePSELEY 16160889 |9Lbo8F £'99€201 ds| 882 AHW

27




WSRC-TR-96-0324

£8/Li/L s OAd]Y 181 VSl |eSLE ge/c  [8E6l 802 6L°9601EV _ [r0289980C |8 LBY6Y 929601 IdMA] vig aSW
za/Li8 s OAd|b S'Ipl L'6l6  |5'SlE vlg ez vvT SCY60LEY |2 v88S8OE |1 J8V6b 97.6¥0) 1M Lz asW
69/ELIT s OAd]b 106z |e'eoe  |829e 098 [1zel 6'9EL £o'gl0LEy  |€'90/8B9E  |9'v¥e8Y L'9vorol Id»W|  ggz asiv
£9/ZHIL s Ondlv Z61 z9e g19¢ g65¢ _ |e69l 2641 5'2060Ek £1'S09889E | L0V¥8Y £209%01 ™Al v9Z 8SW
zZ8/Li8 s OAd|¥ Lyl 208 Lo LeS¢ _ |102Z LoV SL'PZ0LEY  |6£/69889C  |LLYESY g'z1ov0L 1d'MI oz asW|
€81zie s oAdy 1902|999 |P'99E L'voe  |2651 L'881 CL'66ELEY  |28Z55889E 64596 8'¥0g€0L M| vsZ gSW
zZ8iL8 s OAd[b Zerl zic 699 Lvee |ivee L'vve 99°'Z0rIEY _ |6'€G5889€  |6'8996Y 9'96¥£01 Id'MN sz asw
€8/LT s oNd[¥ gzZiz__ |elee_ |918e 6'6i¢  |889l 884l 96'vhZlCy  |€1'¢9BBBYE  |e'5v86Y £'529v01 IdMA| vrZ asw
2912218 s OAd|p €951 gose  |zose 68l |ecze 6'ErZ 9a'hZIEY  |16'659880C |62ha6Y v r19b0L 1d'MIN vz aSW
£6/5219 s ondlv g'9ce Lzie g0/ |6ge gor Sy0LLeY  |5Z69889¢  |9€06Y §'82V01 1d'MN|  Yiez asig

s oag|p 5Zie 6248 voie_ |vo9 ¥'59 vS0SLIEY (1298898 8'5226v 9'96Z¥01 " iaMW| viezasw|
£8/91/2 S OAdlp 5002 | 9'4Le voe [Vl T S0'6511Ey__ |68'069899€  |v'98Z6Y 9'9¢eh0L 'MW acz asw
z8/L/8 S OAd|p Vvl 8148 v0le _ [poEe V052 LOPOLIEY  |2v089889¢  |v6Z6Y Zieyol Id MW £z S0
28/419 S OAd|t 5'0€El v00E | 1°09¢ zgse  |etee zeve 95°ZGELEY  |20'220889€  |8'8098Y 5'981201 td'MN zzasw
18Izl S so|v el8e Ve |ovse 925 |eZl 9z LLTVI0EY _ {pecezesse |z Blzly 6°086€01 Id'MWA|  VLIZ9SW
Le/ez/iL s ond[sZe  |9ibl L'sse  |evse £6¢ zElZ zeee 1881208y |16'CEZBB9E  |9'vETLY £46£01 il otz asw
68/02/Z s oAd|¥ Sziz__ |zsse  |sse Zese  |gevl Z vl LLeZI0cy  |8L'ly2e89e |9 1iTly 1°000+01L IdMW| 912 S
L8/6LILL s oAd[sie  [g002 g5¢ avse 825¢_ |S¥SL 9651 vG'GlL206y  |5'622880€ |2AL2Lb 198801 Id™MN|  VIZ BSIN
L8reziLL s OAd[sze  |evt 6¥Se |2 ¥SE rzse Lzl LTET. LV'0LSOCY _ |90'9¢6289€  |9'8809% £'995£01 Id'™A o0z asw
19/0Z/1 1 s ond|sie |26l §55¢  |egse £e5¢ 1951 9oL 9/'G0506y __ |pe'BL6JBOE |5 0000% L'Sv5e0l Id™MN|  voZ 8sW
18/6/Z1 s ond|ste [vezot L0g 8'00¢ 1e6z 12861 812 L'9912ep Z6'791889¢ |V eve0s 126600} Id'™WW!| D61 aSW
I8ILLIZL s OAd|sie |2281 9'006 _ |¥00E 586z |izvl Lyl LE'EILZEY  |v6'¥918BIE |9 ¥EG0S £'66600} idMN| g6l gsN
L8/8IZ1 S OAd|sL'e (oS8l 9'00€  |€00¢ zZgez__ |lviL L6iL 10°991Z¢r  |8y'0SL8898  |p'vE60S £86004 R |
LereL s ond|r eegl Leve |sere vove  |z60Z z6z2 Ze6L0L8y  |cv191289€ |y hZlop 6'0£700} IdMW| 081 S|
Le/iizL S OAd|sse  |g8pL eZre 1 1Tve ove 56l 5861 Le'620L8y  |126G1/89E  |L'GLIOb L'vZr001 Id'mN| 981 9SI|
18/6/21 s ond[ses |esl vzve  [61be 66 |6'85) 6€0l 826/0L8v _ |88'651/80€  |vOLLoY 1'91¥001 idmn| vl asw|
98/91/6 S ondlv o'gvl z09e _ |616g¢ gse_ leelz 226z £'eL90cy \e189489¢  |cozzoy  |6egozol | \d'mw| it asw
o g Ond|sze - level |zsse |zese s'95¢  |686e 6652 TC'GZB0EY  |20°69G/89E  |¢ PEZOV ov00z0L | . IdMA| D1 asi
28/6/1 S oAd|y v'ozz_ |e'6ge |ese else |9cel g€l $9'0Z80Cy _ |$6'/99/89€  |8'0ZZo¥ |'600204 | 1d'MW| gaLigsw
18/9L/Z1 s OAdlste |vell g6s¢  |z6sE zls€  |g'sel 8061 1'82808Y 6/95/898 |l l€29Y 966101 IdMW|  az1 asw|
L8rz/ly 3 OAd[sLe  |Ze0z §'65¢  |E6GE £15¢ 9651 9'001 €L7C00EP PG POSIBOE  |LSbeoy  |9'9/610L IdMN| YL asSin
L9/6/ZL 9 OAdlsze  |sevl 908 |9'49¢ 959t |8vee v £6'Z611Eh  |1'18vB89E  |50/68Y L'yLLE0) Cd'MA| 09t EsW
18/9L/LL s ondlsie [zsoz  |rzee  |slee SS9 1819l 9'991 SLY6LLEY  155°'S/p8BOE  |1'6968Y 6'£69€01 Id'mN| vl asW
99/9/6 S OAd|¥ o'ovl 2'808 _ |589¢ vooe  |6'12Z v'lve LL'06ZIEY _ |80'€/2889€ |G Zzesp 2126201 IdmA|  ast asw
L8/0L/LL g ond[sze Lozt 1006 1199 gvoe |oove 909z Sy'ogziey  |86'192889¢  |veesy L'200€0} Id'MW| 051 asw
68/022 S OAd|p gz v'69C _ |2'69€ 1298 vyl Vvl €6'16Z)Ch  |2v'992989¢  |S'8188Y 2656204 —idMAl WSt s
Lo/8/LL S OAd[ste  |epoz_ |89t Lloe 9'soe  |829) 8201 1Z'88ZL8Y . |26'G/Z889€ _ |l288p 5'286201 M| vs1 asin
g0t | S| ondly €521 veve  |C6rE zive  |6sez 8T €2'LSPIEY  |S9'168/89€  |e LS8V 989101 L
18/02i0% | S OAd|p 091 ZBvE_ |6'8bE 6'ove_ |688lL 6661 L0CSYIEY  |2v'688.89€  |16LG8F  16€910L IdMN| bl asw
18/61/0) s OAd|b V'voz_ |6vE r'8pe oove  lobpl 9ol SESSPLEY  |61°/88/89€  |642S8Y 56zl | I ol S
06/52/8 S OAd|y Lol gve  |gipe Seke  [SL1Z g'lez ZL'ZgLicy  [88'CP/L89C  |SZMSLP 1'g22101 od'mA|  acl gsw
06/ELILL S OAd|b 8'v5l Live  |6'ove gvbe  [261 8961 9ZZ6LLEY  |24'2€4489€  |1'S52Siy 8'92210) od'MA| 00¢1 BSW
182104 ondiv zezl £ ve veve  (1vee Vvve 65°88LLEY  181°/€//80C  |6'b2SLV LSPLIO0L mal oeL aswi
19/82/01 S OAd|P ovLl eive  (Live Sve 5zl T EV06LIEY  |S6'PELIBOE  |S'€ZGLp 1'§e104 od'Mm| _ ael BsSW
18/2210} s OAd[v gsiz e L9ve gvve  |viel voel IZ€6LIEY |2l 2el/89¢  |v'Sesiy £'STLL0L od'MN| et 8SW
L/LizZL s sy gvee  |g'6¥C  |E6vE e |g's Syl 16'000LEY  |S6'E6//B9E  [eellb 1092201 1d'mW[ alzl asw
L9/L/z) ) jeoIs|v Loy L'sve |6'8¥E Zie |82tk lg'zol- 81'9660EV  |J6'€64/89E  |CLZilY 1992201 1MW viz) aSW
19/5/04 ) OAd|[¥y byl 9'6ve  |p6vE eue  |eszz £5he V6'L00LEY  |S0'G62/89€ | L6ELLY Z'z9zeol id"™N|  azi asw
18/61/01 s ond|y 1°04L zeve  |eve 198 6821 568l v1'6660CY  |¥'861489€  |v'8CiiY v'¥42201 Id'MN] OzZ1L GSW|
18/v1I0L S OAd[Y €26l g6ve  lg6ve Sve |z ISk zZ91 9,800 [28'264489¢  [96ELLY 8'162201 'MW gzl asi|

28




WSRC-TR-96-0324

¥8/G2/01 S SOiv p'eee £65¢ 1'66¢ 16¢€ 192 (4% Le'6coley 92°.1€889¢  |¥'0lB6Y 6'vePZoL id'mA|  vise asw|
88/91/6 ) OAdiY 9.8} 6'85¢ §'age p'95¢e 6'02¢ vove 10°0e9iEY ¥'862889¢ 8'LLL6Y 9'68€C01 1d'MN ase gSw|
88/02/01 S OAdiP G'p6l 69€ '8¢ 8'95¢ €991 691 11'8291EY 18'262889€  1C9.l6V L'€L€201 Id'MN o8¢ mw—z_
88/61/01 S OAd|V (A4 £'65¢ 66¢ L5¢ gLl g'ovl 3141354 pe'L8C889E L'opL6Y 8'09¢201 id'MN 98¢ 84S
P8l S SO|b §eee R4 £8e 1'08¢ 8'6g L's¢ 131214 66'91£680€  |8'6YVIG €'10€501 Id'MWN|  VYLLE BSW
S8/Le g oY= 114 9’451 2'28¢ 2'08¢ (3144 L'§¥e eLesiey 1'80£689¢ eorpls 122501 Id'MN ale 9SW
§8/412 S OAd|p 8202 %1% €8¢ 8'08¢ (474 8’08l 88'6151eh £E'0LE689E  [8'6EVLS 2'€82501 Id'MN JLEQSW
se/e/t ) OAd|Y 144 8'eee L'28¢ £08¢ L'9gl el peocsiey G9'€16689¢  |0GVLS §'682501 Id'Mp g€ 8SW
§8/2tie S OAd|¥ 6¥ie L'ege €8¢ 08¢ 1’89 L€l VLLLGiey 89'€1€689¢  |8'6EPIS §62501 1d'MI v gsw|
y8/Let S SJ|v (A4 8'ove 9'0re | 4:135 P8y y'es 21'668LEY G'984.89¢ £0G6Y 2'L05004 Id' M| vioe aswl
S8/Le/l B OAd|¥ 8zl Live g'ive §'6e¢ 8'822 g'eve 85°L06LER ¥9'862489¢  |€'8bG6Y £'125001 Id'MA agoc gS
G8/62/} S OAd|¥ X417 (443 6ove zeee 9'agl Z'v6l L'GO6LEY CE'66.24898 |2 leG6Y €'81500) Id'MIN 09¢ gSW
g8/62/1 S OAdi¥ 2281 6'0ve 8'0v¢ L'88¢ 1’861 L'€9t 68°2061EP €1'664489¢  |€'9256Y 6'v1500L ‘M 89¢ gSW
$8/02/C ) OAd|¥ 2’52 8'0ve 9°0ve g'8E€ 6'v8 g'00 L06iEY 18'682489¢  |6'VIG6¥ €11600) Id' 2N voe 8SN
y8IZ/IL S ]} 4 yile y'ose €0s¢ zave 6'2¢ z'8e £296LEY G5'EEV899E  |9'6160S 9101201 Id'MN|  V15¢ 8SW
§8/4/2 S jolat=114 [%:133 ese 615¢ g'6ye 8'eee R 214 L1°G96LEY L9'vby889E | L'6¥60S p'zeizol d'MN qase asn
s8/vie S|_.__..OAdi¥ 6281 Lige 9L8¢ N34 L€9l €694 L2961EY 8T Lyb889E  16'L¥60S 8'0Lieol Id'mN 8¢ GSW| -
o §8/5/¢ S OAdi¥ L4322 Lise 808¢ 8'8ve ceel 88zt £8'896LEY £€8°06¥889¢  |2'6¥60S 860201 1d'miN vse GSW|
) 183Gy g'lie 8'ege 9'¢8¢ 8'i8¢ 8’59 86 6T LOEIEY 26°150689¢  |6'L€G0S 9'168v0L Id"MW|  8.LbE SW
S 19918 # €68y 9'ese p'ese g'ige 6'L0}- 6°L6" cs'voeLey 1£'650689¢  |9'9€508 8'606v0} Id'MA|  V1vE 8SW
S OAdip €91 1'¥8¢ 6'¢s¢e 6'18¢ 6'0ze 6'0ve 66'8GELEY 10'290689¢  [$'6€SG0S L'vE6¥0L Id'MN ore 8SW
) OAd|Y (444 €'v8e j4:1 28¢ [4:13 481 SLLSELEY ¥£'590689¢  [6'¥EG0S L'vpeyol Id'MN ave gSW
S ONd|¥ v'0Le v8e ¥8¢ [X4:1 9'eLl 9'8ll £'65eley 86°/90689¢  |6¥ES0S 6'vG6¥01 Id'MA vre aSW|
S8/LLIL S SOy yiee 4'85¢ §'s9¢ y'egse x:1) y'ee S'v88ZeEY PECLGL89E  (VELLS ¢'81086 Id'MN|  vice asw|
§8/8/C S OAdiv 668 §'65¢ €852 €62 694 |74 L2°e062EY PL'L98289¢  |2'9v.lG 8'v8646 Id'MN Oec asw|
G8/62/\ S ondly evel 2'66¢ 114 £'€52 4021 €921 Lo6zey 26'696.89¢  16°VFLLS 6'G66.6 Id'MN gee asw|
§8/4/2 S OAditY gest §'95¢ b'gse ¥'esc 87¢8 88 tz'gesTey L'425489¢ 8€L18 £'80086 Id'MN vee gsw|
£8/82/¥ S OAdi¥ (A4 1'952 6662 L'e62 1’802 182¢ 19'7682¢8Y 64°225489¢  |€'8ELLS L£086 id'MW| €€ gSW
£6/2/9 A OAd|Z 2L 1'96¢ 2'S52 9'€4¢ L'e8l 9'88} Sg'sracey ¥£'691989¢  |6'9¥LZS 6'¥8966 Id'MN Jze S
£6/92/S Al OAd|Z 6°L21 6'55¢ ¥'55¢ g'ese gLzl gzel £5°6P8ZEY \P'291889¢  |G2V.eS 92966 Id'MA 82¢ GSW
32004214 S OAdi¥ L9 £'65¢2 1662 b'ege 1’86l 1’812 CIRAL AN G8'9G1889¢  |6'€€42S 9'65966 id'MN ¢ 9SW
68/22/2 S OAd|¥ 64L) 6'8PC 9'8ve y'ove 49l yigl 10°€LLLEY y6°1G2889¢  |6°4900S 1'€8610} Id'WA|  001e asil
€8/6/S s OAdiY el £'8re L'8ve L'ove 1’912 L'9e2 SG'6LLLEY 22'G52889¢  16°68009 9'646101 Id'MN oic asw|
£8/€/9 &) OAd|¥ 964 9'8pe £'8ve £9ve x4 €61 SL9LLlEY 20'662889¢  12'82008 €'18610) Id'MN gai1e asw|
S OAd|¥ 1'gee £'8ve 1'8v¢ ove (4 (44 SET8LIEY 1£'99¢889¢  |2'00L0G £646101 Id'MN vi¢ asw|
¥8/9LIL S OAd|Y 9'661 o'yse |41 14415 a5t ¥9l 61°1650EY 8€'108889¢  |€'€66LF Zyeisor Id'MWN|  D00¢ S
€8/1€/€ S OAdiY 81 8'vGe 9'v5e 9'cee 9Lz 92¢2 G6'v650eY 68'008889¢  |Z'€L08Y L'1€.250} Id'MN O0¢ S
s8lviy S OAd|¥ y'oez 9'e5e g'ese L'1Ge L'eel 2’82} 1£°68508Y 90°'864889¢  |9°186.LY 6'61.501 Id'M 40¢€ 8SW
§8/8¢/1 S JAd|Y 2'29e 2'ese €6¢ Pige 806 v'o8 2y’ 18508y GL'VBLEBOE  |G°0L6LP L'§L260L Id'MN  vvoe SN
£8/62/€ ) OAd|¥ 3143 1'g6¢e §s¢e ¥4°1% 6'92 6'9¢ L0'E6G0EY 86'€08880¢ L'y008¢ ¥'L2.G0) Id'MA voe aSW|
¥8/4216 S SOy #'90€ c'99¢e §9¢ 6'29¢ 9'8g 6'€9 eb'voLiey $0'08.689¢  [L'6PTLS y'0eeL0l ya'mAl|  viez asi|
88/€7/8 OAdIZ yel ¥boe v'29e y'oee ¥'052 L'y60LeY 1'59.689¢ €i611S y'iielol 24| aaez asw|
vg/8L/zi S OAd|Y 6'261 1'69¢ 6'¥9¢ 9'c9¢ 202 9'22¢ JEOTLOLLEY £9'G4L689¢  [6'9ZCILS €'€2eL01 A8'MA 6z asw|
y8/zLEt S OAd(Y 6'061 1'69¢ G9¢ L'29¢ L'vil L6} y8'L601EY 69.689¢ 9'90Z1S §1€.01 A8'MN 062 gSW|
y8ILITY S OAdip 6612 1'69¢ §9¢ £'29¢ |14 2164 €L°6601EY Ce'TLLE8OE  |SAI2LS £'6L€401 AG'MN 862 BSW|
§8/celE S OAdi¥ 6'LvT £'69¢ 2'59¢ 6'29¢ ey 6Z21 9G'colLLEY ¥8'L01689¢  |¥'9ETLS 8'92eL01 bt )| V62 mw_z_
€8/vL/L S OAd|¥ ¢eoe 2'sse §g¢ 8'cse 8'csh 8’51 $'0980¢y 12'60£889¢  [6°12S8Y L'L¥6¥0L Id'M vee mws__
28/1/8 ) OAd¥ [ R4d 9g¢ g'vse 9'26¢ 9012 90e2 68°0980¢Y 66'204889¢  |€2158F 8'Ly6p0L Id'mp 8z asi|
$8/0L/0} ) SI|¥ 9ze 8'9.¢ 9'9LE gvie 905 6'6S €0'860LEY 1'8.8889¢ g'o8v6y y'igerol id'MA vz 9Si|
P8IZLIEL S OAdiY yele L€ 8'9.¢ L'vie yvolL 6691 88'660LEY 1y'9/8889¢  [V'O8V6Y £'0v670L 1d'MIN 8.2 8SW|

29




WSRC-TR-96-0324

18/92/5 S OAd|¥ 8'80L £'eoe 2'€92 1’192 | A4 09l PSSPEEEY 16'G1G489¢  [818¢G 1’26696 Id'MIN 415 aSW|
18/v/8 S OAd|Y vee yeee [A%44 L0%¢ 8'061 6°01C P61 108EY 48'G60/89¢ L'pb0LS L'9Iv96 Id'MN Jos gsw
L8/02/5 S OAd|¥ vl 6'¢ce L'€ee €12¢ o'6rl (21 yo'LI0cEY y'1904898  [G€S0LS €ev96 Id' M 805 aSW
18/01/8 S QAdIP 9Ll y'yee £'vee 8'iee L4912 v'9ee S0'LPLiEY §e0¥6989¢  |¥'9G8GY 6'v2i66 Id'M asv asw|
l8/1¢€lL S OAd|¥ y'ece 8bee (2433 8'lee L0l £kl 60°'L¥LLEY 6'676989¢ 2'8985¥ 8'.£266 Id'MN g6 S
68/02/1 ) o7a%=1 14 L7292 6'9EC Lyee Leee [ 294 FAA 1354 9€'056989¢  [9'V98SY 65,66 id'MN V6¥ 9SW
6/5 LI ) SO|b ¥'658 1'29¢ 6'i9¢e 8'65¢ g'col 8'404 c1'geoley 9'9ep069¢  [2°680PG 8'52640L Id'MN] V18P 8SW
) OAd|¥ govl 8'c9¢ 9'zoe §'09¢ {444 g'eve Ly'eegley 19'L2v069¢  [€°'950PS P60 Id'MN Qasy 8SW
68/62/S S INdiv 6981 g2t €'29¢ c09¢e L 474 cosl 91°269i¢ey Leeev069e  |LL0VS G'216404 Id'MN o8y 4SN
06/91/1 S ONd[¥ 8'402 9'19g v'i9e €'65¢ 9'¢st €851 48°0021EY 6Y'SrrO6oE  1Z°CLLIYS S¥6.0L Id'MN g8y aSN
06/2L/1 ) OAd|Y 6'9¢€2 8'19¢ 9'l9¢ P'65¢ Lyl y'ezi - 80'6691EY L0°LbPO69E  18'660VG 9'9¢6401 Id'MN ver gSW
48/22/9 S SOoip 9'8lE 8'88¢ 1'89¢ 2'99¢ 10§ (X)) G9'g0pLEY £6'698689¢ {61225 4’48690} Id'MN| VLY 8SW
18/4/8 S [ONA%- 114 £ewl 69¢ 8'89¢ 9'99¢ §'92¢ L'ove y8 LOVIEY 9.'L658689¢  |¥81CS 1'096901 Id'MN aLy asw|
181V S OAd|¥Y (442 1'69¢ 69¢ 8'99¢ 28} 9'c0e cL'eopley 80'198689¢  |5'6612S 2'696901 Id'MN JLp GSW
68/91/01 S OAd|¥ 2'ese 69¢ 8'89¢ €'99¢ 123 €0Ci 95'40vIEY 45'948689¢  [¥'PECES 2'666901 Id'MN|  ga.y gSW
L8/0LIL S OAd|Y 8202 6'89¢ 1'89¢ £'99¢ 6'591 Ll 69'vOpLEY $'698689¢ 2'.0228 §'8.6901 Id'Mn 9.y 8SW
2] OAd|2 9'6el 9'ele 9¢LE 0Lg 182 L¥C 6L1691ey ¥8'219889¢€  [1'8¥S0G G'860€01 Id'MN Q9P 9SW
S OAd|¥ 8'e6! Lele 9'ele 8'0.8 8'6L1 8’68l L9'Ee9lEY §0'519880¢  [§'2950S $'201€01 Id'MN a9y aS
S OAdit 9262 8'cie 9Cle 0l¢ 0Zi ogl 6L'4691EY p8'c19889¢  [€'8¥S0G 9'860€01 Id'MW Yoy 8SW
g OAdIT yivi 8'08¢ 8'08¢ '8¢ p'eee Lepe ge'zesLer 12'ge8889¢  [L'¥G505 L'LB6ECI Id'MW O6v 8SW
S OAdiY 6002 L'18¢ 6'08¢ €'8.¢ 081 08} ovesiey 8p'eE8889¢  [€'69506 6'/86€04 Id'MA asy asw
S OAdiY g9'ise L’i8¢ 8'08¢ 7'8L¢ zect z'eet SETESIEY i2'ge8889¢  [2'¥GS0G 1'866€01 Id'my VvsP 8SW
g OAd|2 vivi 8'9.¢ 8'9.¢ r'ple y'6ce P6ee Se'e6lley 18°19/889¢  [9'00LLS £'962£01 Id'MN Opy GSN
S OAdj¥ ¥'eoe VLILE 1.8 9vie L) 9'p8l 8p'LeLLEY 9'6G.889¢ $'96015 2’96220} 1d'MIN avv asi|
S OAdiv €252 V'LLE 6'9.¢ y'yie gl 9'vel GE'E6LIEY 18°194889¢  [6'90}1S G'962€04 Id'MN vry aSW|
¥8/52/6 s SOl¥ P R44> 946¢ G'L6¢ £'66¢ ge oy ¥6'0€90¢y 1C'rIPe89e (818261 8'6el0l AT'MN|  viey aSH|
88/€2/8 OAd|2 8'vel 6°.G¢ 298¢ [ 3244 zeve 6'6¥80EY 60'v2r689€  [2'IyeeY €22L01 zd| adqcy ash
§8/€/1 S OAd|Y 8251 1'86¢ 8¢ 8'gs¢ <002 8'0ee €0vy90eh 18°12pe89E  [22Eey 2'yieiol N8'MN asy asn|
¥8/21IZ) S OAd|¥ 6281 8s¢ 8'.5¢ g'sse 6'691 G641 £b'8€90¢eY 2'61p689¢ 8'Licey 9'v22.01 1g9'MN gey asiy
s8/Liv ) OAd|¥ K444 6°.6¢ L'25¢ §'gg¢e 6'vel govk §L'ee90eP iy'olLye89e  [1'€626% £'642L04 A9'MN ey 9SW
¥8/1€/01 S SOlv 1'9ee 8'94¢ 9'9.€ gvie S'op 8'sh 62'980LEY P8'€G51689¢  [L'18SIG 9'GPShoL Id'MWA VigY aSW
§8/0¢/1 3] OAd Y 8'6rl §'9.¢ ¥'9.le ovie 9922 (A 74 L0'8.91 €0 £91689¢ §'z8sls ¢'569¥01 Id'mN Qcy SN
semvell S OAdip L'l §'9l¢ v'oie €'pLE 2’861 £'voT 820891V G6'€91689¢  18'C8SIS 8'18G¥01 Id'MA Jch aSW
$8/94/1 S QAP LGie 9'9L¢ y'ole evie 2091 €901 29289l ey 19'001689¢  18'¢8GLS 8695901 Id'MN gcy gsi
s8/6Lie S OAd|¥ LT5T L'9.¢ g'9le yyle g'eel ezt ov'vegley 82'/G1689¢  {€¢8SIS 6°26G¥0) Id'WN|  vZb 9SW
gg/LL/L S So|v £20¢ 6'¢Z¢ L'e2¢e L'iee e L9¢ 8'9992¢Y §2'206889¢  |1'62YES §'9.120} Ad'MA[  V1iy GSW
g8/ELe S pla-114 6'26 (*14% 143 8'cee | X244 8'ive 6L'E55CEY L1'906889€ | L'€0VES p'eieeol Id'MN aly asw
sg/Lve S OAd|¥ 4Ll : 144 9'vee R 44 6'opl §'est 16°LG62EY €0'606889€  [9'01¥ES 6'€02201 Id'MA[ OLY aSK
§8/5¢2/2 S ONd|¥ ¥'sie gvee yee [ 424 9801 il £'095¢eey 10'606889¢  [8'LLYES g'v61201 Id'MA g1 S
y8/eLey S [O1AY-114 S've | 443 8'ece 8'lee £'7c8 648 yaseey £2'206889¢ L'yeyes y'¥81204 Id'MN Viv 8SW
¥8/0€/1 ) S SOy ci6e Liee 6'0c¢ 123 L'eC 6¢ 69'L01Zey 16'598989¢  [2°LiC8Y $'099.6 Id'MA| Vi0¥ 8SW|
§8/4/2 a OAd|¥ 2901 1'eee ;X444 8'02¢ (4114 8'9¢e veooieey 42'6.8989¢ [%°1:14:14 €'604.6 Id'Ww|[  gor asw|
§8/¥12 S OAd|¥ (4113 cece (444 ¥'0ze 8'98} P26l Lh'eoieey £€6'G/8989¢  |5'€828F 8'.6946 Id'MN 20 SSW|
gB/ie/ S ONd|Y 9'eLL 8ize Lize L6iE L'evi ALYS) Lo'PolzEY 65'2/8989¢ (91828 68926 Id'M g0r ash|
§8/1¢ S OAdiY 9012 | 434 ciee 413 9oLt [4*1) §8's0lZey GZ'698980€  [¥'6.28Y 8'CL9.L6 Id'MN vov 8SW|
b8/v/0L S Sov v'i6e {423 8'Ive L'6e€ |44 L6y g'8s51cPh 6€°199489¢  [L°A9E8Y 9'0€8001 Id'MW|  viee as|
S8/pl/L ) OAd|¥ : X414 6'ive 8'lpe L'6ge ;]34 L'6€2 SCEosley 99'29/989¢  |96E8Y £'868001 Id'MN aec ash|
ge/t/lL S OAd|¥ §'ivi Live g'1ye L'6EE v6l 9661 £e9sley PE'1/9/898  |1'9BEBY 1'258001 Id'MN 06€ GSW|
§8/4/1 S OAd|¥ 8'.61 [443 8'ive 9'6¢E 1443 9'évl pelLosier £0'899489¢  |6'9.E8¥ 9'v¥800} Id'MN a6¢ asw|
S8/8/¢ S OAd|P §'geT Live 9'lve L'6ee 1’904 il ob'essier 14'999289¢  [£719¢€8) 9'/¢8001 Id'MW vee gsi|

30




WSRC-TR-96-0324

88/82/01 S OAd|¥ 9'¢le 6'vve L'ybe 6'2ye V'IEL 6's¢l 959662y 91°'129.89¢ L'yS0by 9'108€01 Id'MN g12 gSW|
06/€2/L S OAd|Y ySi y'29¢ 2'eoe £'09¢ 2802 £'822 26'6550¢eY £€9'262.489¢ €'266vP 8'l8.lol Id'MA aoz gsw|
88/6¢/8 S OAdi¥ 2’281 1'29¢ 8'19¢ 8'65¢ (M43 8'8.4 49'€950¢p £6'662489¢ closy 2982104 Id'MN 202 gs|
68/92/1 S OAdjv 8'90¢ L'l8e y'ige £'6.¢ ovL €08 ievieler 86'860069¢ [&:1344°] §'TLLLOY Id'MN| V169 S
68/L/C S JAd|¥ List 2'zge [4:13 8'6.¢ €0ce 8'6¢2 L9'ZeEIEY 0l1069¢ [4:144°) €'98LL01 1d'MN Q69 S\
6g8/Le/l S OAdlY 9'0LZ 6'18¢ 9'lge PATA 24 LGl G8'6LELIEY 4'901069¢ g'Lybes 1'084201 id'MN 369 S
68/9¢/1 S ONd|¥ LT L'18¢ gise §'6¢ 8'6¢el g'vyl PO’ LACLEY 6€'€01069¢ [X45.44% L'gL2L00 Id'MN 969 9SW
88/9/21 S OAd|v 9'9¢} AT 16¢ 6°9S¢ L4 6'6€2 ER4394 26'228689¢ 9'€622§ ¥ LpL904 Id'MN Q89 gsin
88/vLict ) OAd|Y L4681 2'l5¢e £'95¢ L'vse 294 Ly gTelviey 68'228689¢ 6'v0eCs §'084901 'MW 089 S
88/1/c) S OAd|Y 9'822 (A 6'96¢ §6e €82 eel Lpriibley €2'978689¢ §'80€25  |6'¥PL001 id'MN 989 8SIN
88/L1/Y S OAdi¥ g'evl 9'69¢ g9¢ 1'€9¢ g'1ee 244 creleley 10°28.689¢ §'14615 4'0£8901 Id'MN a9 s
88/L1/LL S ONdi¥ L'v8l 1's9¢ 8'v9e 2ot 1oLt 6Ll Lo'8LElEY 80'88.689¢ 9'88615 8'618901 Id'MW 949 9SW
88/6/41 .S OAd|Y 134 9'69¢ 1'6oe L'29¢ L'oel 6'vEL €E'GLELEY §9'66.689¢ 9’68618 _|2¥890} ~ Id'MIN 8.9 9sW|
88/L2/2) S ONd|¥ 6'18¢ €8¢ 2'28¢ §'08¢ 8'0¢ §'ge epeeiey ¥0'L8E689E 2’98015 9'2v8504 id'WN| V199 asw|
88/beitt OAdi¥ €9l 1'y8¢ c'ese g'ige (144 G'6eC ch'zzeley ¥1°.1.£689¢€ ¥rOLS 8'L¥8504 1d'MN Q99 gsh|
88/82/L 1 S ONdi P TLie L'€8¢ v'ege pige <991 6°0L1 Lo'v2eLER GE'62£689¢ §'€5S01S 1'2y850} Id'MN 099 aSW|
88/LLILE S OAd|P e L'€8¢e P'e8e p'ige Zeel -5 43 18'9ZELEP yS'18€689¢ 9'¥9015 2v8s0l Id'MN 999 9|
88/ZL/01 S ONd|¥ 8'vel g'eve 8ve L'ivE yyee 6'eve 80'¥29iEY 2.°211889¢ L'elLvey §'S16104 Id'MN as9 aSW|
06/€2/L S OAd|¥ §'sel 8'8ve 9'8ve 9'9pe (X124 [X1%4 L8'1v60ey €1'866489¢ §'8659¥ 8'vG8l 01 od'MI ars asw|
06/21/¢ S ONd|¥ 6Ll 9'8pe rave 2'9ve S9ll 11 P8’ Lv60EY 69'€65289¢ 2'6859Y 6'2y8i01 od'M Ov9 8SW|
08/82/2 S OAd|P 1’822 S'8ve c'ere £'9ve o'8ll e'vel 48'0v60¢Y 91'885.89¢ 16459y 1€8104 9d'MN gvo asw|
06/€2/L S OAdi¥ 412 PA L 8'9be 8'vie 872le 8'2eT Ly'oleley £5069489¢ yle8Lp Z'goLiol od'MI acg asw|
06/€2/e S OAd|¥ 6'551 yive ive 8re 1’161 8°G6) LELieley §6'$59.89€ T'8y8ly 9'vLiioL 3d'MN 0¢9 aSH|
06/12/€ S ONd|P L0ie Tive 6'9ve 6'vhe el 60yl 9T'elElEY 2£'699289¢ 198.¢ y'¥81104 9d'MN 8¢9 mwS__
06/9¢/L1 S ONd|¥ L'LEL L'6ve g'6ve v'ive y'2ie ;324 £€0°6521LeY 64'9¢8289¢ 6288.F 6v8L01 od'MN ase mws__
06/92/L 1 S OAdi¥ 6'€ol £'6¥¢E L'6v¢ LYE 258l ["[:13 26'0921ep 16°0€8.89¢ §68LY C'198101 od'MN 229 gSW|
06/G1/LL S ONd|¥ 87¢cie £'6ve L'6ve LPE €9¢el 34 88'lozley $€'5€8289¢ 8'9084¥ £'698101 od'MN gz9 gswn|
18/9/8 S ONd|b §'€0l 8¢ 8'Lle L'Gie 1424 Zpee o' LpeZey 22'612069¢€ 9'06€5S 9'v6090) Id‘MIN QL9 aSWi
L8/¥LIY S OAdl¥ el yiie glie L'gie V'vil L6l Lisecey y'122069¢ 9'90¥5S 1’16090} Id'MI 219 9SW|
06/6/04 S OAd\¥ 9'shl L'vs¢e §¥se 41 6'80¢ €'8cc LeLiELEY 1€'2606489¢ 8'9z¢e8y §'5€810}4 od'M Q09 gSW|
06/5¢/6 S OAd|Y vevl g'6se €'65¢ €'45¢ 6'60¢ £'62¢ LLS0ELEY 28'986.89¢ 8pLESY 2'z8izol 9d'MW Q65 asw|
06/92/01 S OAdi¥ 8'9vi 1'85¢ 6'45¢ 8'66¢ Liie §'oez €9'G6ELEY 9£'850889¢ §'e698Y 9'002201 od'MIN ass asw|
06/9¢/01 S OAd|¥ (%0143 P'9se 2'95¢ (R41 [X1X4 9622 88'E9VLEY 81°'696.89¢ §'10/8¢ §'6¢8101 9d'MN Q48 9SW
S JAd|¥ y'8g L'6.2 §'6.2 Vi (M1%4 | &4%4 ceiglecy §2°26.889¢ 6'L02yy $'eop80l id'MN a9s asn
68/9/21 S SOjv §'28¢ 6'89¢ 2'89¢ 9'99¢ 298 9'l6 ovalliey 4Y'291069¢€ L'¥1028 8'22€801 Id'MN| V1SS 9SW
06/9/0} S OAd|¥ 9'vSL 6'89¢ 4'89¢ 8'09¢ (2414 9812 PERAYINN4 20'891089¢ 1’02028 1’88804 id'MN| OHSS S
) ONd|¥ (143 6°19¢€ L°19¢ 8'G9¢ IR (44 6692 ozsoLiey 8v'281089¢ §'ceozs #'16€801 Id'MIN ass gsw
68/8¢/y S OAdi¥ 8'v8l 9'69¢ 69t €20 ov8L €68l LT6LLiER L2°691069¢ 1’62028 9'¥2e80! Id'M 056 gSW
06/e/} S OAd|¥ PN 44 6'89¢ 4'89¢ £'99¢ 8l 428 L6'60LLEP $8'591069¢ 2°90029 P'Zyesol Id'MN 85§ mws__
48/2214 ) SOy 2’862 g'ele §'eLe bLeg €64 6'08 98'ceciep 91°/9€069¢ 8'68625 £'9v¥801 IdMN|  Vivs asw|
S OAd|¥ 8'6vl 8'ele 9'ele yiie 8'e2e 8'vhe 60°0¢ELEY §'0.€089¢ §'¥8625 g'19v801 Id'MN ays 8SW
18/8¢/L S OAd|v p'eoe Sele vele [ 745 ol 9'6ll 8e'Geeley L9°19¢069¢ L'§5625 ¥'Lpy804 1d'MN bG SN
L8/ve/L S OAd|V g'eve 'R 7A% v'ele L'iLg a0el v'oel gleeeley 96'¥9€069¢ §'04625 8'9yv80L Id'MN ays asw
S OAdl¥ izl 6'vve 8'vve 6'eve 9'eee 8'p¥e 99°LL02¢Y 69'6G1069¢ L'e§5vs ¢'8vv90l Id'MN Qaeg asW
L8/2lie S OAd|¥ ¥'iS1 £'6ve (414> zeve 881 9'26l 10'eL028Y 2L'S51069¢ §'0PSYs 2'95v901 Id'MN 26€6 S
68/4/2 S OAd|¥ L'961 9vre e'vre gere 9lvl €251 L2'e802¢ey 26'861069¢ €viGhS 9'errool 1MW 8 GSW|
48/9/8 S OAd|P §'06 8'ice 9'iee y'eLe Liez 8'05¢ R 24%4 98°211689¢ 8'91pES 4'290¢01 Id'MA azs gs|
L8/\2/L S OAd|¥ 6'sst 6'iz¢e 2’18 §'61¢ 8's91 vy L9'20pey 1£°221689¢ L& 134% L'Ll0e01 Id'MA 925 aSW|
L8/vi8 OAd|¥ iy c'e9e 192 8'6Le 414 LGovecey Sb'126L89¢ £'0£825 2°90046 24| agqLs aswj
18/1€/8 S OAd|¥ €9 y'29C [A4°14 092 8'86l §'8le [4: 511435 %4 8¢'026489¢ 2'918¢5 L'61046 Id'MIN ais mms__

31




WSRC-TR-96-0324

06/81/01 1s3AS|v L'gel 6°2.¢ 9'0.¢ 8'.e2 8'Iye ebL9llEr €8'069889¢  |Z°.0€6Y g'8lerol ds ¢ 3NN
o6/ie/ot [0 V'IEL 8'¢cie L'0L8 2'5eC 2'9¢e 8G'6LLIEY 29'669889¢€  |Z'.5¢6Y L'6Levol ds L 3NN
06/¥2/6 OAd|} k] Lyve L2ve 1682 L'v62 ¥8'ZI8LEY v6'c2e889e  {¥'02109 6'€€8101 ds J¢ AW
06/v¢/6 IAd|} 43 Lyye Lehe Lele L'LLE P8 ZI8LEY p6'€2Z889¢ 402105 6'¢e8lol ds 8¢ OAW
06/12/6 OAd|} 604 Lyve Leve £4'G¢2 Lore y8'Zi8LEY v6'€22889¢ y'02L08 6'€eslol dg Ve OAW
06/L1/6 OAd|t 9'ls 9'8re gove 62 20¢ 16'eLLieh §'LbT889¢ 209008 046104 ds 0?2 OAW
06/€1/6 OAdil 6'vL 9'8pe g'ove LeLZ L'8Le 16'cLliey §'4v2e80e £'09008 046101 ds g¢ OAN
06/€L/6 IAd|L 1’601 9'8be Gore §'6€2 gyt L8'eLLiEY §'L¥T989¢ 2°0900§ 046101 ds YZ OAW
06/5/04 OAd|} LS €Le (74> 9le 245 \rosiiey 60'¥898898  1GLEE6Y 2'5Lev0l ds 31 OAW
06/6/04 OAdIt L €48 VL€ 962 10e Iosilier 60'¥89889¢  |G'1EEBY 2’54204 ds g1 OAW
06/v/0L OAd|} 1eel YA 23 6'0re : X144 OBLIEY 60'¥89889¢  |G'IEE6Y '5L2v0l ds Vi OAW
£6/8/9 A OAd|C (444} L'ove 8'6ee 9'lee 9L1e g'cee gisgler 2.L°1L.6989¢  [9'188.Y 76,686 Id'MN 368 gSW
£6/8/9 A OAd|2 [ 2413 8'6¢e¢ y'ece €488 25} 29l €1°6961eP 11'026989¢  |6'688.Y L'vi¢86 d'MN 968 9SW|
£6/9¢/S A OAd|2 :R44 €.¢2 6'0€2 R (%41 eeie ceerseey 29'961/89¢  |G'€6.09 €'C1046 Id'MN gs8 9SW
£6/92/5 A INd|¢ 133 9'.62 c'Lee e'see Zeel oLl Se'IyBZEY €4'661.89¢ ¥8.0S L2108 Id'MN 088 gSW
€6/92/8 A OAdiZ €29} §'8¢C 1'8¢¢ 8'gee 8'0L 8'6L y5'8e82eYy €6'¢51480¢ 291206 €106 Id'MN 888 SN
£6/2/9 A OAdIZ S6 (A3 9'9¢¢ 9'vee 9'Ipe 9'9¥e £'9.2Tey 29°16€889€  1£'96G1S LL210) id'M 048 4SW
£6/2/9 A OAd|2 6'991 g'oee 9¢e pee 1’691 (%713 (32 -1244% 4 2.'6Ge989¢ 120916 92101 Id'MN 9.8 8SW|
68/€L/01 ) OAd|Y 6'061 A L8¢€ 8'yse ‘094 8'vol 69°'86LLEY 20'085069¢  15'095bS $'006801 Id'MN g8 mw_z_
06/2/1 S [C4 9'.6¢ 9'08¢ y'oge p'8Lle 8'e8 88 18°08¥LEY PO'EYZ068E |2 LELES <'1Le8l0) Id'MA| V158 9SW|
oe/ec/s S OAd|Y 9'v9) i8¢ 8'08¢ 8'8.¢ [4°1%4 £'9¢e2 1 7A 454 2€'GET069¢  |8'80L€ES 8'¢28.01 Id'MN ass asw|
68/61/9 S OAd|¥ [ X434 Lige 6'08¢ 9'8.¢ 8’891 9L 69'esvley S€'9P2069¢  (¥'1GLES 2’58201 Id'MN 258 aSI|
06/¥e/L S OAd|¥ L'lve G'08¢ €'08¢ €'8.¢ geel €48} S0'8ibIEh £9'862069¢  |L'CCIES 428401 Id'™N 858 gSW|
68/¥/S S ONdly Lt €29¢ 6'49¢ 6'6G€ ¢o6l 6'v64 G0'0660EY SL'ble0eoe  |L'€L61S 6°296801 Id'MN ov8 8SW]’
£6/22/6 S IAdi¥ 282 9'19¢ g'ige y'6se §vel gl 8C°.860¢¥ §'21£069¢ 2’1618 1'286801 Id'MN vre aSW|
06/¥L/gt S OAd|¥ g'Loe 8'Lie L'ile 2'69¢ 20 L'SL 9L°LBLIEY G2°162069¢  [6°01¥CS £91p801 d'WA|  vies asw|
06/91/44 S OAd| ¥ 6'vSL LLie 91i€ €69¢ 4912 1'9¢2 R 19544 96'€G2069¢  12°16€2S P'8iv801 Id'MA acs asw|
68/04/5 S OAd|¥ j2:13 [X4A cle 8'69¢ 8li 8'zsl 14471514 25'6¥2069¢  |L'¥8ECS £'60v80i Id'MW 268 aSW|
06/4V121 s OAd|¥ coee [7A% 8'lie 8'69¢ o'yl %143 61°/6LlEY 89'L92069¢  |¥'iches '92v801 Id'MN ge8 8SW|
06/9/8 S SI|v €682 SRR L'ele g'iie v'g8 8'ce (14144344 $5°.56689€  12'P961S 4’62501 Id'MW| vz 8SI|
06/9/8 S OAd|¥ 9'951 g'¢le 9'€Le piie 89le 6°9¢C L8'0vCLEY 29'6v6689¢  19'VE6LS 1’81501 Id'MN qzs ash|
68/51/S S OAd|¥ 6002 L'vie 6'¢lc e €l il 6gepeLeED €1'666689€  |'6¥61S 6°128201 Id'MN 028 aSW|
06/v1i8 S INd|¥ 4082 vvle ovie gele g'evl eyl Ll eseler S1'y96689¢  |€'€66LS y'eesiol Id'MN 828 8SW|
06/vLi8 S OAd|¥ 6'252 S'vie evie VeLe | 434} 1921 e0'6veier G8'096699€  [¥'8.6LG §'625.01 Id'MN ves asw|
06/v/9 S o75%- 114 9's24 2L92 292 1’592 vivi | 2142 gecoTLeey 99'G19689¢ | ¥'0E2SS 2'29.¢€0} Id'MN 818 9SW|
06/¢/1 S OAd|¥ - X414 143 8'lve 9'Gre 6461 9’66l €T Ligley 12'680489¢  18'982.LF 2'06266 Id'MA 062 8SW|
68/¥/ZL S ONnd|¥ g'hie 1'8v¢ 6'LvE 8'she 1’9} 8'0rlL CL'ELSIEY £9'€60.89¢  {2'00€L¥ 6'96266 1d'MN 962 asw|
06/€2/01 ) INd|¥ S48l 8'89¢ 9'€9¢ 1'i9e 1’902 g'gee £0'9ve0eh $g'8€8489€  |T'T8YSY 8'Eboc0l 1d'MN as. asw|
06/6/L S SOiv £6.C L'46¢ 6'95¢ 6'vse 9'LL 6'C8 8'¢8sley E9'EVZ069¢  |6'80CHS 8'€50/01 1" vLzLgsn|
06/2V/L S INdiy vl 9'46¢ p'iGe 2'sge 2gie '9¢ee 88°E88LEY €8'9G20690¢  |b'€ETYS 2'060.0) Id'wN| azzasw|
06/04/L S IAdi¥ 1881 €8¢ cl5e 2'g6¢ g'89) 2'ell 98'ce8ley $'252069¢ 8'92C¥S £'840401 Id'MA AL mmm,_l_
06/04/L S OAd|Y 8'9Le AL (A1 211 yovi 20143 £€8'C88LEY 96°Ly2069€ |V LI2YS 8'590401 Id'MN 944 mw_z_
06/9/2 B OAd|¥ VUL 9'2s¢ v'ege 0se eisl 98! 14134454 9'0L9489¢  [vbeSh 9'190¢0} Id'MN 994 mmS_
68/12/L) S OAd|¥ L'8E) 6'.2¢ G'.2¢ g'gee 8'88} g'esl L8°120%er 19'682.89¢  |1'6588Y PRALL Id'MN 364 mws__
68/4L141 S OAd|¥ 8’691 6'92¢ L'92¢ L'vee 6'951 L9 ye'seocey 8'482.89¢ §'5.88Y v L8686 Id'"MN 852 8SW|
68/6/11 S OAd|¥ 86 €5i¢ L'Sle L'ele V412 V282 69'¢LECEY 19'v€9.89¢ 1 1'69V0S £'68166 Id'MN Qv asw)
68/6/L1 S OAd|¥ N34 (413 Sle 8¢cie Vel 8Ll 96°69¢TEY €5'¢£9.89¢ 1'L6P0S 1’16166 Id'MN ovL 8SW|
68/LL1 ) OAd|¥ Ll 8yt Svie gcie 8'Zhl g'ivy 62'69¢2¢Y SP'7€9/89¢  |2'eyv0S v'26166 Id'MN av. aSW|
68/€1C ) OAd|¥ 8'802 8'6ce 9'6¢¢ g'lee 8'0¢el g'gel pe'isiicy 92°664989€ | ¥69SP £'04266 Id'MN geL aSW|
68/LE/L S INd|¥ c9ll G'82¢ (414> L'92¢ (413 1961 CEeGeTey  168'¥06980€  {£°05E8Y 9'/8€96 id' M gz, aSW|

32




WSRC-TR-96-0324

£8/8/8 S NV [454 L'02¢ 9'0e¢ L'6ie 9'88 ¥'86 £y8e62y 96'991289¢  |9'VEQLY 8'02.£01 Id'™A Y2 MYS
18/22/04 S OAd|¥ [443 L'0ce 9'0ze 9'8i¢ 9'86} 9'82¢ £Y'28L6Cy 98'691289¢  |2L29i¥ 8'12.801 Id'MN ¢ MYS
£6/82/6 S OAd|Y 16} g'9ie €9lE £rie €6l €'6ct 28'0ze6ey 18'0vE289¢  |Z'Siviv 2TLLie0l Id'MN] 981 MYS
18/12/04 A JAd|¥ Sl £61ie 413 cele ¢002 ¢0ee co'sieeey £8°0v1289E  [LOPiY 4942801 1d'mN b MAS
06/92/1 INd|Z €0LL g6le 8lle 6yl £'681 10’6802 11'168989¢  i5'Z1T8Y 1'2L946 Zd} 949l AWy
06/92/L OAd|2 66L1 Lace 6'.2¢ 8’8yl 6’88l 80°20i2ey L€7116989€  16'¥9E8Y 6'€8.446 Zd| Vd9l Wwi
06/11S s S§S/82}9 el 9'cee p'ele yele 891 ¥'88) 0'2012ey 80°/68989¢  |8'vbe8Y 21916 dg 91 WAMY
£6/€/2) S99 L'eve §'69e 6'69¢ 8'sel 6'051 e8e'yeiiey 69'6/2069¢  |6V8ES Lyvvi0l ds| 851 Wy
£6/9/8 S9|9 8/l pige g'8ve veLl §'e6l ST6LLLEY ¥6°698689¢  |G'1S0ES 8'08£901 ds| oviwmy
£6/¢/8 S2}9 :144 Tise §'8re veel g'8rl 80°4TLIEY 8¢'¥98689¢ L'vp0eS 1'29€901 ds| avl WMy
£6/92/8 S2|9 L'egl y'oee p'eee ¢Sl yeLl 8'¢6lEY 84'018699¢ 2'206¢s L'608504 dg| Dt WMWY
€6/61/8 80|19 zeee [41%% Z'eee ebl 2eel 26'Le6ley §.°018689¢ £'916¢5 £'€08504 ds| 8¢l WY
06/91/L S S$S/80{9 2002 ¥'65¢e 65¢ 6’681 voie ceveyley L'€68689¢ 1’00525 28,8901 dg <l WMWY
§8/9¢/C S S2|8 ¥ive |41 £'ese £'08¢ 1444 9vig ge'geciey 9€'€20689¢  |2°00¥0G §.8v01 dg L WY
98/12/e S SJ|8 ‘144 6'95¢ §'39¢ §'ese 1'502 §'§ic 6lieeley 91°'626489¢ [M444°14 6°000201 dg 0l WMY
§8/92/2 S $9[8 8be g'18¢ 9'08¢ 9'lle 20le 902 95'6LpLEY 6.2¢8889¢  [00¥0S 8'660v04 ds 6 WWY
§8/iere S SJ|8 6¢£2 g'6ve £'8ve £'6he 6'98) L6l pSoLLLEY 66'96/489¢  |€'€SELV 2'8r6101 dg 8 WMWY
§8/52/2 S S9|8 §02 1'0g¢ 514% ore 902 €912 L2'se0ley 16'021880¢  |G'6VvEY 9'v06101 ds 4 Ny
S8/E/S S S9|8 802 20s¢ X143 1'9p€ $'802 L81¢ lg'6LiLey 86'292889¢ ¥'L0L0G §°100204 ds 9 Wwy
§8/L212 S $98 ££2 1'89¢ 6'99¢ 6'€9¢ ¥'90¢ 8'9ic LG'26ELEY CE'LpS889E  [BT96Y 2'206€01 ds S WWY
8g/eere S SJ|8 PAXA 9'.9¢ §'99¢ G'€9¢ 9102 (4324 pogiiey £6'8.p889C  [2'8V68Y €'612£0) dg P WY
§8/9/9 S SJ|8 £EC (%747 L8 yie |44 vie 8e'g8LieEl €2°698889¢ | 0896 20801 ds £ Wwy
§8/¢/S S £eT ehie £'89¢ £'861 €'80C 26°021 ey P1°10/889¢  |$'5026¥ L'yEVPOL ds ¢ Ww
98/L1S S sJ|8 v'zel 8'69¢ Lp9¢ 8'29¢ e'ell £'eee eiL'veeiey 25'G€1889¢ L'gl68Y 1'666201 1d'ds I WA
88/cLy 1831519 pg'geLTey L£°220069¢ 24520 L6601 Md 0811 Md
S8/L4I9 19918121 oce 8cl- 49- 88'668EEY LE'€€0689€  |€0TLS 19666 Md Ot Md
g8/veivy 19915121 : P86 vER 6£0689¢ €208S 988¢66 Md Ol Md
08/L€/L 199159 05¢ obi 091 L9°eSolEY 6€°11¥680¢ (68616 082501 Md v66_Md
08/L/1 19AS(9 0s¢ 08} 06} L9'€591Ep 6€'11¥689E 168615’ 062501 Md V86 Md
LLVVIL 19a1g|01 §9¢ 98- 08- 56'G8L1EP 16'894889€  |004LS 0eeeot Md VZ8 Md
8L/6/G 183ig| ¥ 0lg 26l 202 88°L8GIEY $6'16€689¢  [¥'19L1LS £'8/€401 Md Yi8 Md
g9/6c/L 188igig §8¢ 8¢, 8¢ 98'¢50LEY op'Zre680E  15°69205 9'592904 Md V89 Md
LGILLIS 198ig|01 18¢ 6 L& |os'oovicy  “les'iziesee 25205 110501 Md VES Md
VSIviCh 199i5 |8 9'289 9'pig pie £y 8¢ 8y'8691LeY 61°L£9889€  |5190S 051€01 Md Vi€ Md
16/6/8 199158 g8¢e L < 6EorsiEy 4'9v8889¢€ §1808 000¥01 Md Y0Z Md
¥S/42/8 1931§19 Sl §i¢ geLe g'e9l 0.1 €€'88.L28Y $0'810069¢  {0¥09S S08y0l av Ol} Md
98/22/8 SO|v 2'ese 2'i5¢ 4'95¢ §'vse Sy €6} L9°2p0pEY 8V°6.4880¢  [9'12LLS 216686 MmN aLoe d
98/22/6 So|v (414 §'l6¢ 46¢€ 8'vse 'S0l LA (414497 €0°62/889¢  {S'LLELS €'9.686 MA JLoe 4
98/92/6 SO|v 2’268 G'L5¢ LG€ 8'vse [ 1A 9€le VE'0G0bEY 66°04.889¢  |T'ELLLS 1'29686 M 810¢ d
98/81/9 SOy 1’204 L'L5¢ LA 1'6G¢ 8'6be- [A:14% L6°€S0bEY £'19/889¢ S'¥0LLS £'€6686 MA vioe d
98/61/6 OAdib 8’1ol 1G¢ 8'bse 2'g5¢ €642 8¥'Ly0bey 20'69/899¢  |9'P60LS 2'¥5686 M aoe d
98/¢%/8 OAd|¥ 8’19l 1'L5¢ 6'95¢ 9'pse 1661 (414 S9'svovey 29'0./889¢  |9'66045 2°69686 MmN Q0¢ d
98/61/6 OAd|¥ L'1eg €488 8'95¢ 9'pSe b'sel [3°112 SLyPOveEY 96'€./889¢  |9'€0L.S £'¢8686 MN 90¢ d
98/81/6 OAd|¥ 8182 ¥'i5¢ 6°99¢ 9'vse [%°74 1’68 [2:X 440 414 $'8..889¢ §'80445 416686 M voe d
£€6/€/6 183ig(y X4 §'29¢ 9'69e 9'¥se oce ye'eveley $6'Lyp889E  |0E06Y §'605€01 dg 8 3AN
£6/6/8 eS|y <'80l yoe 2eoe 952 9ize $0'98ZLEP 91'65€889¢  [£'G/68Y €000} ds 4 3NN
£6/8/6 19915 6011 L'v9e 62oe 8'e52 £6LE T yLTIEY 6G°66£889€  |9'6206Y L'OveEE0! ds 9 anw|
£6/€/6 19945 ¢ [491) 8'89¢ 49¢ 9'452 (X143 creleiey 81°€8889€  [0E06Y 2'089¢01 ds EN|
06/61/6 SOy 41 0se G'ive g'zee 6'¢6e sl'eviiey 66'6£2889¢  |9'¥966¥ 1’60020} ds ¥ 3NN
06/2/L) {83ig1 ¥ yeol 81.¢ y'9ee 6202 £0€ LEUGLIEY $'912889¢ Z'eeesy L0b¥0) ds EN|




WSRC-TR-96-0324

(pauopueqe j1) pauopueqge ajep - NOGNVEY

[

uonejeisut Jo 9jep - TIV.LSNI

paads ajqeuen - A ‘dwnd Jappejq - 4 ‘Jolleq - g 'paads sjbuis=g ‘adA) dwnd - dWNd

19918 UOQIED=G?) '|99iS SSB|UIRIS=SS 'BplLOjuD [Aunkiod=DAd ‘Tenalew - ONISYD

| Jeraweip Buiseo - vig o

(1) widiap l1am 9A103J3 - GM3I

‘|SW A0QE i} Ul ‘uoljeas}d adidpuess jo dot - SOL

‘|sW eA0qe 'Y Ui ‘uoieAs|a Buised Jo dog - D01

‘|SW BAOQE Y Ul 'UOIIEAS|S 8084INS pUET - ANHO

BUOZ USBIOS BY] JO LIOYOY BY) JO UONBAS|T - g ZS '8U0Z UsaI0s 8y} Jo do} ey} jJo uoneag|a - | 728

Wa)sAs JOJeOIoy 95I5ASUR)] [ESIOAIUN BY} Uj SBIBUIPIO0D |IBM - 3 LN PUB N LN

woisAs buifeins SYS BY) Ui SSIBUIPIOOD |I9M - I SHS pue N SHS

‘lem punoiByoeq - %g ‘|lam aoueldwiod Jo juiod - o4 Jsjewozald - Zd \[lom uonuyep awnid - | ‘IBM [B109ds - dS {jom Jojuous - M :S3JAL T1M

S3LON

18915 28'1e80¢Y 18°195789¢ 0Seor 186101 L MNN

£6/€/6 A OAd|Z £'eel vee L'CE pige ¥'00C v'oce 60'vys6cy 8.°64£.89¢ L'89vCy 6'616€01 1d'MN gLt MYS
€6/E1/6 Al OAd|2 | &4°13 vee 9'eee £1ee Z2'Lst €191 sysecy S¥'9.€/89¢ S'govey 6'696€01 Id'MA 0L MYS
£6/2/6 S ONd|¥ [A1%4 9'€ee reee eiee {444} %4 L6'6¥S62Y ZT'vielBee 8'egvey 1'996€01 Id'MN| 8841 MYS
¥8/viL S ONd|¥ 60kl 8'9ve 9'9ve £Ghe 1§02 L'gee 192,962 65'96€£.89¢ 8'iyeey P'2LL801 Id' M 201 NS
£8/eL/LL S OAd|¥ 1'981 6'9ve 8'9ve yive 1084 6'69L 66°2,9962% B62°€6€.89¢ 8'sz8ey 2LLE01 Id'MA 991 MYS
£8/82/0L S OAd|¥ L3 44 6'9vt 8'9v¢ 'Rd4 velLl L'yl 110,962 01°26£.89¢ 60¢e8Ty ¥'€9.€01 Id'MA Y9l MYS
£8/81/01 S OAd|¥ vicl Z2'6le L'6le AR 1181 A4 66062 26°16€.89¢€ [ 10414 6'v.L¥01L id'MN]  OSL MYS
£8/2LL L S OAd| P €491 £'6lE 16l L'ILE 8’161 o’igl 1800162 19'8G€/80¢ §esely 6'CLLYV0L Id"MN a5} MYS
£8/2/0L S OAd|¥ €122 £6le L'6LE vile 8’16 9201 2'96062¢ e '95€.89¢E LyeTly 8901 Id'MN VGl MHS
£8/51/11 S OAd|P £'821 (X4 6'92¢ £'62¢ 986} 14144 Sl'ecseey 6°0£6989¢ j&14154 2'¥28201 1ML OFL MYS
£8/91/1C1 S ONd|¥ g'ell 1z 6'92¢ 6'v2e 1'eGl 6291 1e°12562F Y2 ¥£6989¢ [X:14'134 1'9€8201 Id'Mp gyl MYS
£8/€/6 S ONdi¥ Lgle [ X4 12€ 6'vee 6°¢ll l'ect 6e'0Zs6ey 26'0£6989¢ 9'8eSiLY £1£8201 Id'MN vl MUS
£6/0¢/6 S OAd|¥ Lil 1’962 §'962 §'v62 §'6LL X:I4) 2686162 6£'920.89¢ Z2'1L80% ¥'€0.e01 Id'MNl  ga11 MYS
28/02/6 S OAdiv 2’501 96¢ 8'66¢C 9'€6¢ 9061 9'02¢ §2°L0Z62y Si'¥c0.89¢ 2'yi80v 2'€69€01 Id'MN 1L MYS
£6/91/6 S INd|¥ 298l 6'20¢ 8'20¢ 1'00€ 994} L9l cl'Lieecy 8/.°€96989¢  1S°0V60V L'66£€01 Id'MN| 8801 MYS
¢8/91/6 S ONd|¥ voll §'e0e v'e0e 10¢ £61 |44 6'04262y $5°196989¢ €601 6'28€£01 Id'MWA 0l MYS
Z8/E/S S OAd|¥ 9’101 2'66¢C 1662 1'962 G'l61 §'.llZ 18'Lyzecy ¥1'966989¢ 2'9260V S'lvseol Id'MN 4 MYS
18/e/LY S OAd|¥Y VSh 8°20¢ 1208 9°G0¢ 9'¢6l X444 [4%:10% 144 £8'890/89¢ [RX2434 2'209€01 Id'MN 9 MYS
18/62/0) S ONd|¥ 8yl 5'60¢ '60e A o'¥6l 9'vee 9e'LvE6TY £0°220.89¢ oveiv 2'81¥E01 Id'MN ¢ MYS
£6/02/8 S ONdiV 9'961 8’02 9'0Ce 9'gle el Lvel OB 4144 91°120/89¢€ 2'608Ly 6'Lyeeol Id'MN| 88 MYS
18/82/6 S OAd|¥ ozl £0Ze [ [4 1'gle 1002 1'0g2 [XA% 44744 S'v10.89¢€ yZlaly 6°65£€£01 Id'MA ¥ MYS
£6/€2/6 S flaY: 114 L'eLe g'Zee geee £'0¢e cochk £0¢€l 8'0.v6CY 9'161.89¢ 9’68y g'9zseol Id'MN|  88€ MYS
$8/02/8 S OAd|¥ 691 Z22ee 1'Zee 1’0t 1'€9} 1'e6l es'vivecy 2€°'951289¢ Z'158iy b'glsedl id'mp V€ MYS
£8/02/2! S JNdi¥ 8291 L'02¢E 902¢ 26le 8251 9291 £6°18€62Y 61'691.89¢ L1EoLY L'6CLE0) Id'MA 492 MYS




WSRC-TR-96-0324

Table B.  List.of wells in the monitoring program




WSRC-TR-96-0324

Q4O Mdad 1'$9¢ 6'79¢ 6001 6011 00°96€°1§ 00'780°€01 16-80-80 qvelo Gy
n Mad 8'69¢ 8'L9¢ y'61T LAY 09°106°IS 07'209'€01 68-91-90 azio gy,
W Mad 09t 079t §'0%L Sove 0926618 0£TE‘E01 68-€1-90 ario gy
n Mad 9'v9¢€ $'79¢ svLl b8l 05'616°15 oTysi'eol 16-€1-80 4110 gV
W zd ¥'$9¢ 9'€9¢ 98¢ce 98¢ 00°95¥°1¢ 0L'8LT'€01 68-L0-90 adoio gy
W Mmdad $'99¢ v'E9E V61T Y'6£T 00°95v°1¢ 0V €6T°€01 68-€0-11 Q010 gy
el mad y'99¢ €9t 114 epst 0E'81¥'IS 0£'LEE €01 16-£0-60 9010 NV
OHONW Mmad §99¢ v'roe ¥'901 (A1 00°01¥°IS 0y'9zZE‘c01 16-97-80 Y010 HNV
W Mdad 6'L9¢ L'§9¢ L6lt L'6ET 00°€9T'1S 07'585°€01 68-52-01 Q600 gAY
W Mdd 9'69¢ 8'L9¢ 807 8'0ve 05°00'1§ 0LvL8'e0l 68-1€-01 (800 AWV
1 Mdd 0'ELE 6°0LE 61 6291 0€°065'1§ 00'7L6°E01 16-9¢-L0 €4L00 HNY
jo:t0) 4} Mmad 9ELE 9iLe oSl 95Tl 00°165°1S 01'£86°€01 1697°L0 VL00 NV
Aejo U203 540391 [EHIEW JE[RULY n Mad 669¢ 1'89¢ | 444 1'eve 06'¥29'lS 00°026'€01 88-90-60 L00 NV
Ae|> usa1d sY0aalq Jeuajewl tenuuy - (Y, W Add UL T3LE X444 9P | OO9SFTS | BUFEOPOL | 88-¢T60 900 ARV
Aejo u2313 5193349 [BLIGIBW TejNUUY| n Mad 9'6LE 9LLe | 444 |44 0T L9b'IS 0v'£80°v01 88-7[-60 $00 AN
Aejo uaa13 sy0901q [EU3JELl Jejnuuy W Add £08€ ¥'8LE yei L4114 00°68¢°15 0L ¥S1'101 16-60-60 av00 NV
1 Mdad ¥o8st €'8LE €1 £Lst oL'zer'ls 09'SY1°v01 16-60-60 00 Y
jol:t0) 4} mad $°08¢ £8L¢ £zl £921 08'69¥°1¢ 09'1€1°701 16-0£-80 V100 SNV
W Zd rése L'9s¢ L1117 Live 0T 9ll'ls 06°EVE'T0L ¥8-20-20 Y00 €0V
N Zd £'8vE £9re €90 £9¢C OE'EIE’TS 0E'PS1'701 ¥8-57-10 Y£00 €OV
W Zd 8'6b¢ 8'Lye 8407 8LET 0€'195°I8 0F°L9£'201 ¥8-0£-10 Y200 €Y,
W Zd 9°65¢ 9'LSE ILIT 9L 06'69£°1S 06'229°201 ¥8-11-10 V100 €2V
W Zd §'20¢ 1°00¢ v'€61 L4454 09 EII'TY 05°966°001 18-12-80 €00 OV
n Mdd £20¢ ¥'00¢ 98yl 9'€s1 08'611°TYy 01'686°001 18-1-60 Ve00 JV
W Zd 042 K44 | 4114 L4174 05" phY'9y 0L'8¥9°601 18-21-80 €700 OV
T d A7 A4 7 1457 091 | 09'§eho% | OF9E9 S0l -60°60 V790 oV
1n Mdd 09T 17192 1'L61 1207 05°0sT'ey 08'298°501 18-87-L0 q100 OV
1n Mdad 179t L0927 Lorl Lsvi 08'8€T°TY 00'598°s01 18-£0-80 Y100 JV|
0 Zd 8'vZE | %4 1681 ¢4 oy’ 910°ss 06°6€6'501 £8-20-90 100 MEY
N Zd 60LE 8'89¢ 1'80¢ (4144 or'v86'sy 06'v58'L6 68-0Z-L0 asog 44V
T Zd I'Tie 869¢ §'681 9061 0L'896'EY 09°'558'L6 68-0C-L0 0800 dAV
W Zd (451 619t 50T (4744 01-0£6°cy oL'6vY'L6 68-0£-90 aLeo 4V,
W Zd £69¢ 0'€9¢ y'Tot YT orior'yy 0L688°L6 68-50-L0 asoo 49y
n Zd 0'$9¢ Le9¢ (434 (4 X44 oc 10l'vy 05'S61'L6 68-£2-90 aareo dgv
W Zd V9t §e9E st8l §TIT 00'960"rp 0L'68K L6 ¥8-12-90 ¥00 €V
TI Rad 3713 %433 £051 €1 | OE90CFR 0T8LLL6 8-01 Jt00 d8V
n zd L'EsE 616¢ 6907 69¢7 0£608"vy 01'v6L'L6 £8-v0-80 £00 JEV
W zd 90LE £'89¢ [A]4 X444 oL'9Tt'yy 0LESLLE 68-€0-90 adgeo dgy
R Add gLt ToiE TT81 TTIZ | O88ITPF  § GEPILLE ¥8-01°80 Vo0 44V
W Zd 109¢ 6LSE LT TLTT 09 €Eb'PY oV 116°L6 68-0£-90 adioo dav
" Zd §65¢E §ise [ %448 670 | ostevk [ O9T0STE | ¥R V100 48V
(1 2
syrewoy S¥S N_m__ﬂ depy W .W W. am. WM_MMW punoin S2UO0Z U2IIG Bunsey BuiyuoN parejdwo) ae( [soquinN 119M
e ]

(roug sy £q pajrdwioD)

weI30.1J SULIOJIUOA] JIJBRAMPUNOIL) YY) UI S[[IAA JOISTT 4 ATAVL




WSRC-TR-96-0324

W Zd p'0S€E [ 4343 9'80T 9'67¢ 0l'soL'vy 05°2€5°L6 L8-20°%0 ¥00.80N

W Zd v'8TE 192€ 650 6'STT 00'6Z1'sy 09°ZI0°L6 | L8-EI-b0 700 HOW

11 Mad T6bE L'9¥E ULt L1181 0L'696'CS 0F'$59°501 £6:10-20 | D010 4SY

S60p-1 SsluauidINSEIUl ON n zd 2010 SY
n Mad 6'60€ 6 LOE 8Ll 6781 0L E0T'YS 01°895°%01 68-91-20 2600 gSY

11 Mad 0°60€ 9°90¢ 8851 ¥ 991 0£'s1T'pS 0L P95 01 (8-91-L0 €600 GSV

(10adsus) s3ej pajejost pue sjouny W Zd 0'60€ ¥'90€¢ ¥'91Z v'9€T 07'97L'vs 07685 401 - 600 SV
\4:8) Mad 9'6FE €Lre 6l ¥ oLrel'es 08'5L£'901 ¥8-L1-01 V.L800 SY

§60F-1 SiuauIaInsEsw oN W Zd 0'6¥€ 9'9p¢ 9'907 99T 09'9¢1'e§ 09°18£°901 - asoo sy
1n Mad L'6vE 9'LbE L'Z81 £'881 00°101°¢S 0P’ ¥$£'901 v3-81-zt | Dso0p dSY

JE0R Aad gort 9Tt X444 ja14} 0960les | 0S09E901 WP 4800 9SV

N DN Zd €6V TLYE 6LL §'¢8 05°LI1'ES 0£'69£°901 $8-92-£0 V800 SV
'S6/E1/€ 1Y ||1om u0 JON "56D€E Pajduteg n Mad 0'6r¢ 9'907 9977 09°9€1°¢S 09°18€'901 800 ISV
$60P-1 siudamvInseaw ON W 2d £L00 €SV
\4:6) Mmad 675 0'IgE She 0P 0£'149°TS 05°6¥L 501 16-0€-10 V.L900 €ISV

T1 Add JESE TTSE BTl [ETA 0655928 089EL 501 06 T¢CT 5900 45V

o)\ _Mad Tyse g'isE 1'8L [X4] 06'€r9'TS 00°LZLS01 88-60-Z1 VV900 gSY

W Mdad T0s¢E T8rE T8I (4124 06'SL9'ZS 00'91£°501 ¥8-02-70 V900 SV

11 Mad £LPE g preE 1'591 I'SL1 08'LE8'TS 08'988'501 £6-61-10 D500 €SV

W Mad 0'LbE S'pyE $'EL $EVT ob'ps8°Ls 05°006°501 £6-10-20 UV500 gV

$6Q¥-1 swawansesut oN W Zd Y$00 9SY
W Mad 9'SEE I'E€€ 1'92¢ 1'957 0T LLIES 0L'$£6'501 18-02-80 00 SV

1 Mad S'Ive 0'65€ 0'pLl op8I [T AN 0S'¥19°501 £6'CC10 ADO£00 ESY

$60p- 1 SiuawRInsesw oON n 2d 2£00 9S8V
W Mad 9'1¥E 16£€ [ x44 474 00°S11'es 01°509°501 £6-2T°10 AVE00 HSY|

§601-] sluswaInseaw oN W Zd Y£00 ISV
T1 mad 9'$5E 833 gLl 1'gsl 04'298'TS 0T'0¥s'01 £6-0-10 UDZ00 ISV

$60¥-1 SuawaINseaus O 0 2d . D700 €8V
W Mdd 9'$S¢E T'ESE - 41144 1'0v¢ 0L'188°TS 05°055'501 £6-71-20 WVYT00 SV,

¢60¥-1 siwowaInseaws oN W Zd VZ00 €4SV
W Mdad 1'6v¢ TLYE TLIT TLYT 00°19'TS 00°5£5°501 ¥8-50-10 V100 SV

$60-1 Siuswainseaw oN W Zd 9'9E€E 1pee 6'€0¢ [N x44 01180k $€'88L86 06-91-80 ario v
S60F-1 SiuowaINSEIU ON W Zd (4111 S'EEE €612 £6€¢ or'910°sk 05°9€5°86 06-11-80 aolo 44V
$60P-1 SiuauIaINSEIW ON W Zd vLPE £Pre £z £TEL 09°989°vy 0$°$67°66 068080 ae600 oY
S60Y-1 SHuawRMSEIW ON W Zd LSS £T5¢ €907 (244 09°CEl'py 09'98L'86 06-L0-80 ds0o odY
W fo): o) $'05¢ £LYE - - 00°0S ¥ 0L'L96'86 16-20-€0 asoo AV

n Zd ¥'8PE 8'9pE g'L6l $'LLL 08'vLE VY 0L'195°'86 $8-52-90 00 YV

0 Zd 8'6€€ T8EE 788l (4114 0L'€06'vY 07'8£9°86 £8-v1-T1 £00 IYV

W Zd £LEE £5EE £061 £07C 01'9L8°by 08'611°66 £8-2¢-21 700 4AV

n Zd [ 0'ESE 0°€61 (1§ X44 or'LIE' Y 06'201°66 v8-€0-20 V100 Y

n Zd 9'Z5€ 9'08¢ (¥ 144 (X374 0b 65605 v 91701 681240 £00 4OV

W MAdd ¥'$Pe TEpe 41144 T0ST 0L vTL'0s 08'600'701 £8-L1°50 200 HOV

W mad I'1pg $'8¢E€E $'8IT X144 06'$8F"0S 0L°016'101 £8-LT50 100 SOV

n MAdd L'E9¢ L'19¢ L6l L'961 bL€05°1S TU1p6'T01 06-L1°L0 0610 ANV

1n Mmad 0'9LE ThLE 60T Trie LTEr'ls 8€'£86'€01 06-20°80 2810 AV

Q90N Mad €LLE v'SLE v igl ¥'9¢l 6L'81p'1S SL'886'€01 06°LT-LO V810 NV

ol Mad 1'6LE OLLE 0071 0'stl LE'SOY'IS yL'95001 06-62-80 YL10 ANV

W Mad ¥'08¢€ ¥'8LE [ 184 VEEL £5°L55°1S LL'89T'PO1 0680-80 asio aNY

W Mad ¥'£8¢ z'18¢ (4114 (4124 18°€8€°1§ $5°005°p01 06°50-60 asio gy

W Mad ¥'78¢ 1'08¢€ 1617 1'S€T 8L°09€°1S £L'8LT'Y01 06°L0-60 arlo WY




WSRC-TR-96-0324

29O Mad TLse T$se [ [434] orvs6'Ly 08'154°201 18-£0-60 V010 95N

W MAdd 9'65¢ 9'LSE 9'1TL 91T 00'ELT8Y 09'S¥T'701 18-81-C1 0600 S

n Zd £'65¢E €LSE €10 £'607 oL1sTsy 0y’ 6£2'201 - g4600 IS

T1 Adad 8%t TSt TeEl [ AZAL 20NN KA T83C-L0 V600 45N

n o0d 0'pre 6'1vE 161 6'$61 09'¥97'LY 0T°€6L'001 06-81-¥0 2800 S

TI 20d 6'ErE 8Ipe K41 8051 06 18T°LY 08508001 06-50-v0 €800 SN

1212 {[om Ul pueg UL W 20d [ 44 | 4423 y'eiz {4424 0T EGT'LY 01°518'001 78-10-01 VY800 §SW
n o0d ShrE 1°Z€ v'S6l 1°00¢ 01'60L'9Y 07°609°001 068110 2100 S

T1 20d 19423 1'2pe LTl SLyl or'glior 09'£65°001 06-81-40 €L00 S

(10adsns) sgey pajejos) pue sjowsy W 20d [ 943 0'Tve 0zTIT ¥4 24 01'9TL'9Y 0L'$85°001 78-10-01 V100 IS
10 20d gEve o'THe £681 0'¥61 [N Z4%2 01'691°101 06-01-50 0900 4SH

11 20d 6'EPE 8'Ive 1'szl g6l 09'1Z€°9 05'8¥1°101 06-60-50 €900 dSW

s8e|J ou pue ajouisy W o0d $EVE 6'1¥€ 6112 6147 06'61£°9% 08'¢€1°101 78-10-01 V900 gSIN
n 20d 4143 LEpe yesl 1'881 09'896'97 07’ 0L6'101 06-52-50 2500 S

11 o0d 0'SPE T'EvE yiel 1'9¢t 09'€86'9Y 01'1£46°101 06°52-50 €500 ASW

(Kea yoer 998) SIATL W 20d 9'brE TTE TLT (AR 04'866'9% 05°146'101 78-5C-01 V$00 S
v seoejdal ‘lam 50d W 20d (111 VESE 0602 v'82C 0L BIE'SY 05°L00°Z01 06-82-60 aroo s
n 00d (431 1'€S€E £€91 1'891 09'S1£'8Y 07°€96'101 06-£2-80 2v00 ASI

11 20d £'55¢ 1'gs€ ¥'8€l 1'sl 08°ZIE'8y 0£'8L6'101 06°£0-01 dr00 GSW

“nuuad 96, uo 10N W Zd grse 6'25¢ R 144 8bsT 00'E1€'8Y 0v'€£6'101 78-80-01 Y00 GSW

V¢ seoejdau ‘[jom DOd W 00d 709¢ L'8SE e LOgT 09'bTs'8Y 09'881°201 06-02-60 ag00 9SW
n 204 8'09¢ L'8s¢ 0'681 L'£61 05'8€5'8P 09'681'701 060760 2£00 S

1 20d 0'19¢ 8'85¢ 'yl gsvl 00'895°8p 0L'161'701 06-L1-60 €£00 SN

“nuuad 96, uo JON W . Zd $'65€ 1'85¢ 744 $'65C 0L'EsS'8y 06'681°701 £8-10-10 V£00 ESW

W o0d $'ESE LIgE L1z 10€T 0L'SSL'8Y 00'710°701 06-91-11 az00 S

n 20d L'ySE L'Ts¢ 0'061 L6l 0E'6hL'8Y 05°286°101 06-0£-80 0700 IS

T 204 9'pSE €2 9'shl £081 0T'8yL'8y 06'L66°101 06-0£-80 €700 SN

nuuad 96, uo JoN n Zd 9'ZsE TIse 97T 97T or'9rL'sy 0£'820'701 £8-10-10 V00 §S

W 204 g'hSE 8T8 01T 867T 0T'TSY'sy 0r'£€8°101 06:01-01 qa100 S

(I1om DOd ST 1) D1 sateoydng n o0d 6'¥SE [ X471 8481 $'Z61 00'86b'8Y 05'7£8'101 06-92-01 02100 SN
1194 D04 n o0d [§311 0'ESE £191 0'991 oLzIS'sy 05°2£8°101 06-£0-80 2100 gSW

11 204 8'PSE 9'Z5¢ 6'LEN 9'Zrl 0T'£8Y'8Y 00°¢€8°101 06-81-01 €100 A4S

“Nuudd 96, U0 N W Zd TeseE TS TELT TEST 0E'LoV'8Y 0L'¢£8'101 £8-10-10 V100 S
fo):0} §LOE TS0E Tepl syl 0L6SLIp 05'0£6E6 T67£1-50 or10 €ON

fo): o) TLog 8'h0g 8921 8'1£l 09'vhL1Y 0F'676£6 76760-50 ay10 O

o} o) 1'Ls¢€ 0'$sE 61T 0'SET 06'856EY 02°99£96 76-11-£0 acio 9ON

o) fo) 6'95¢ 8'pse 8191 $'991 0v'0S6EY OF'£5€96 26711-£0 2£10 DN

fo}:e) 7'8L¢ 0'9Z¢ o'Lst 0291 09°9¢Ts¥ 0L'LEEB6 269220 2210 49OW

0} 5] LLee L'sTe Lzel L'LEL orovesy 02'92£86 61210 €210 9ON

fo):fe) y'70¢ €00€ £01¢ €082 06 FLESH 04'$8£96 2621-20 aro gOn

oM £20¢ 1'00¢ Uiyl 1'9¢1 09'€8¢5Y 0L ELEYS 67120 D110 4O

o} fo) TT0¢ 100¢ 'sot 101l 01'T6¢sY 09'19€96 26-11-20 110 G0N

Mmad T6vT-v0 Wa010 HOW

W 24 6TVE 1'6€€ 7907 (4’144 08'8$8'vr 08'S09°L6 68-L0°L0 as00 G0N

W Zd LOvE y'LEE L'$0T Lst 06'69L vy 09°081°L6 68-L0"LO Q800 GO

n Mdd LLEE L'SEE L'$s1 L'091 09°0L8°pp 06'6€1°L6 68-L1-L0 DL00 0N

n Mad r'zee 0°0€€ 0's91 0oLl 0L LOT'SY OLEIY'L6 68-12-90 0900 §OW

W zd I'zge 6°62¢ L'661 L6l1t 00'P1T'sH 0L'STY'L6 £8-01-80 900 SON]

n Mad 1'6€€ TLEE 951 191 08'798'vp 0I'SiE'L6 68-01-L0 2500 OW

W Zd 9'6£E L'LEE £'90 £'927 06'€98' vy 09'SEE'L6 L8110 $00 DN




WSRC-TR-96-0324

veo Mad 6'TLE ¥'OLE v'09 v's9 08's2L'6Y 08'86Z°r01 - V.LEC0.4SW

o n Mad 9'1L€ 1'0LE [ TA 1'9¢Ll 0r'98T'6Y 09'9€€ V01 £8-91-20 g£20 SN
W Zd $ILE voLE v'0ET v0stT 00'v67'6¥ 00°ZIE P01 78-10-80 £20 GSW

W Zd 1'09¢ T8S€E (4144 (4344 08'805'8Y 05981701 78-10-90 720 S

v Zd 9'psE 9'Z5¢ gLl [X44 0T8ITLY 06°086'€01 18-10-21 V.LIZ0 aSW

(10adsus) s3efy pajejosi pue djoursy W Mdd 2213 0'€SE 414 414 09'PET'LY 00°€L6'€0( 18-€2-11 2120 dSK|
11 Mad 0'sSE TEsE gl TLivl 08’ 1LTLY 01'000'701 68-02-20 g120 gSW

11 Mmad 'S¢ 675 S¥st §'6S1 0T LITLY 00°L96'€01 . 18-61-11 V170 dSW

W Mad Lysg LTS Lz LTEL 08'880'9% 0£9ss'c0l | 18- €Tl 2020 IS

T aad TToE TEst 5I5y 5201 050909%F |0 ol T80T TT V070 aSW

W Mad $'00€ L'86C U861 L31z 0F'T16'0S 01'266'001 18-60-21 2610 IS

T1 Add 7008 336 T TTvl 08Peg05 | Ot6ee 001 JERIKA G610 aSH

. 280N Mad £00¢ 7861 Lyll L6l 0F £6'0S 00°£86°001 18-80-C1 V610 SN
Aip sdumg ‘Hd moT “Is v ‘2 W Zd §TE v'ore 7602 (344 oy 1Z1'9¥ 06'0£4°001 18-1021 2810 S

m R TE O0vE $E8l 5861 OCSIToF | oI veFool T8 10°¢T WIOESA

n Mad 6'19¢ 6'6€€ 6851 6'€91 or'o11'oy 01'91+°001 18-60-21 V810 S

W Zd 6655 845 £EIT 85T 07'927°9¥ 06'950°701 83-91-60 ario asw
. . o W Zd T8s¢ 695¢ 6'EET 6'€5C 0L VST 09'700°Z01 18-60-11 JL10 IS
11 Mad 0'65¢ £LSE 9'Z¢} £LEl 08'0Z2'9% 05°600'701 $8-6010 dadL10 dSW

R Add T65¢ TLsE g8l T061 OLTeC9v | 09°%68T01 189121 fL10 G

10 zd £65¢€ £LSE 9's¢1 9'091 0L'SHL'oY 09'926'101 18-20-11 VLI0 IS

W Mad 9'L9¢ 8'59¢ [R514 $rre 05°0L6'8Y orviL'eol 18-60-21 D910 HSW

n Mad $L9E $'S9¢E 8191 8991 01'$96'8Y 06'£69'€01 18-91-11 V910 GSW

W Mad $°'89¢ ¥'99¢ 61zt v1pT 05°LT8'8Y 0T 1£6'701 88-90-60 asio gsw

3]qe1 so1em payosad e £|qeqoid W Mad L'99¢ 8'99¢ 90T 9'09¢ 00'PE8'SY 01°Z00°g0t 18-01-11 0510 IS

11 Mmdad T69E I'L9¢ vepl I'Lpl 05'818'8¥ 0T'£56°701 68-02-20 VVS$10 GSW

1n Mad L'L9€ 8'59¢ 8291 g'L91 00'£78'sY 05°€86'201 18-60-11 V510 SW,

W Zd T6ve TLYE (X344 6 €T 0E'LIS'SY 09'859°101 18-60-01 Jpi0 GSW

n 2d 6'8v¢ 6'9v¢ 6881 6661 0r'615'sy 00°6£9°101 18-02-01 dar10 gSW

11 Mad L'8pE 9°9pE 9yl 991 06'15'8Y 05°629°'101 18-61-01 V10 S

19 D0d W 20d 9'LbE S'S¥E $'11z $1€T os'LIS'Ly 01'8LL 101 06-£¢-80 acio asw

Ae[d u22.8 SY9301q |ELINEW JEjNULY| n o0d 6'9vE 8 YYE 0261 8961 0LsTS'LY 08'82L°101 06-€1-11 20£10 ASW
W Zd £LYE 1'SpE 12T R 224 06'1Z5'LY oL'spL101 18-L0-01 J¢10 GSW|

¥661 30 S8 504 10N (L0 Pue d) n Mad 1'Lpe 0'SYE gTLl SLL 0S'€TS'LY 0L'SEL 10} 18-82-01 gg10 GSW
11 204 L9vE R 42 vigl $'9¢1 or'sTs'Ly 0L'sTL'101 18-2C-01 VE10 GSW

\'4:1) Zd £6PE S'LVE $'§" [ 00'EENLY 01°092°201 18-10-21 41210 dSW

T TN, v A [X1T TLVE gUT ] G A A 2l %4 Boa VITI0 a5

W Zd v'6PE ELVE £5CC X144 OL'GEI'LY 07'29T°T01 18-50-01 atio gsw

n Zd 0'6¥€ 0'LYE 6'8L1 6'€81 Oy SEl‘Ly oF'¥LT'701 18-61-0[ T10 IS

9 "ASY Jjumag Uf O Paf[e) n Mad S6YE S'LYE TSt 7291 09'6E1' LY 08'152°201 18-p1-01 gz10 gsW

9! Mad 6'8VE S'9pE $911 g1zl 0T8EN LY 02°€82'201 18-62-01 V10 gSW

W Mad 9'$9¢ 9'€9¢ | ¥X44 [§344 00'LLS'8Y 0£'629°701 18-10-21 d110 SN

W Zd TSS9 $'€9€ 012 0152 09°6L5'8Y 05°849°701 18-91-01 110 A4S

W Zd $59¢ 6£9¢ 6'€0T 680 0L 6458 05699201 18-61-01 aiio gSw

n Mdd §'59¢ §'€9€ 6LLL 6781 07 6L5'8Y 09'859°201 18-€1-01 2110 GSKW

n Zd b'$9¢ ¥'E9¢ L'091 L's91 05°8L5'8Y 06'849°201 18-60-01 d110 S

4yl Zd ¥'$9¢ y'€9¢ 8'0¢l $'s€l 09°LLS'SY 06'8£9°701 18-p1-01 V110 GSW

3]qe) 1912m payoasd e £qeqoig W Z2d 9'9¢¢ 6'bSE ‘TIge 115z oF L¥6'LY 06'9L¥'201 18-60-60 aoio gSW

n Zd I'ese 1'$5€ 90T 011z 01'1s6'LY 09'59¢'201 18-10-60 D010 S

11 Mnad 9'L5¢ 9'$5¢ yesl ¥isl OL'EV6'LY 07'88+°T01 18-11-60 €010 ASW




WSRC-TR-96-0324

£600 A1 1PA W Mad 9'1pE S'6EE 88T 56¥T 0¢'8v5'6y 0L 125001 $8-1¢-10 aseo. gsn
n MAd 6'0¥E T6EE 9831 Ty6l 0T LES"6Y 0£'816°001 $8-67-10 29£0 ASW

T1 Mad 3'0VE L'8E€E 1'851 L9t 0£'95'6b 06715001 $8-5T°10 9¢0 SN

280N Mad 9'0VE $'8EE 676 5001 06'P15'6b 011500t $8-02-20 V9£0 ASN

\4: ) Mad £05€ T8rE [ X43 T8¢ 09°616'05 09'101'201 v8-20-11 VLSE0 GSW

W 7d 615¢ S6bE 114 $'HST 0L'6¥6°05 op'TTIT01 $8-L0-70 asgo asw

n Mad 9'Is¢E £6FE LE91 £691 06'L¥6'0S | osotrzot $8-90-70 d5€0 aSN

DEOW 2d 6°0S€ 88V [4x4] $'821 07 1608 00'860'201 $8-50-€0 VS$£0 GSW

Ve zd 9'E8€ 318¢ 859 8L 06'LES"0S 09'168'701 - GLPE0 AS

Vi Add bt AR [A0]S (A5 099¢505 | 08°S06FOT = VIFEo S

W Mad 6'€8€ 6'18¢ 602 60bT 05°5£5'08 01'PE6'701 - Ore) S

n Mad 0'¥3¢ 0'Z8¢ 0'z8l 0L81 06'p55°08 0L ¥76'401 arg0 ASW

TN Mad 078¢ ) 41 ot 98It 08PEE05 S6VOT = VrE0 SR

ved Zd $6sT (4314 1’8l (274 00 PEL'TS 07'810'86 $8-L1-10 V.LEEO AS

n Mad £55C 0'€EST 591 01Ll oLorL'ls 08'b86'L6 $8-80-20 D££0 S

11 Mad 0'ssT £'esT Lozl €921 06" LYL'IS 06'S66'L6 $8-62-10 ge60 SN

fol: 01! Mad (2314 V'EST 88 '88 00°8€L°1S 04°900'86 $8-L0-20 YEE0 GSKW

W Mmad 6'SST L'§5T 4’302 L8322 0598l IS 00°'1£0°86 £8-87-40 ££0 SW

n mad LSSt 9'€ST LE81 9'881 06'99L'TS 0678966 68-10-90 JTE0 SKW

11 Mad (2314 $EST §'LTt §zel 085°THL'TS 00'9L9'66 68-47-50 4750 SN

(10adsns) sBeyj pajejosi pue sjoutey W Mad 155 1€ 1'861 1’812 06'€EL°TS 09'559°66 £8-11-¥0 2£0 SW
n Mad 9'8p¢ y'orE LoLl V181 06'£90°0§ 01'£86'101 68-L2-70 201£0 S

W Mad 1'8pE 1'9p€ 1912 1'9€¢ 06'680'0S 09'6L6'101 £8°50-50 21£0 gSW

11 Mad £8VE £9pE £l €151 0L°8L0°0S 0£'186'101 £8-€0-S0 g1£0 S

vead Zd 1'8¥€ 0'9vE 0zl 072 07°001°0S 0£'6L6'101 - VI£0 S

n Mad 0'ysE 0'Tse v'8s1 ool 0£°€66°LY 0T ¥IL'SO1 ¥8-91-10 20050 IS

W mad 9'psE 978 941z 9LET oL'E10'8Y OI'1£L°501 £8-1€-€0 20£0 ISH,

11 Mdad $ESE L1SE [ X4! L8zl 08 186'LY 06'61L'501 £8-$0-10 400 SN

240N Mad 0'ESE visE 806 ¥'96 05°0L6'LY oL'S1L's01 §8-52-10 VV0£0 S

vgo Zd 0'ss¢ 6'75E 697 69¢ 01°'+00'8Y 0y’ LTL'SOL £€8-67-£0 V0£0 GSW

ved MAad 0'59¢ 6'29€ 98 6'€9 oL'SHT' IS 0y'0£€'L01 v8-LT-60 V1620 IS

W Zd ¥'¥9¢ y'T9¢ (2174 $05T 0£°161°1S or 11€201 88-€7-30 aasto Gsw

. W o 6'¥9¢ 9'29¢ 0'LOT 9'LTL 06'97T'1S 0£€2€'L01 ¥8-81-T1 asto dSW
0 mogd 0'$9¢ L'T9¢ I'pLl L6Ll 09°90Z°1§ 00°S1£°L01 v8-Z1-T1 0620 ASW

11 MDY 0'$9¢ L'T9¢E I'shl List 0s°LIT'IS 0£'61€°L01 ¥8-L0-Z1 €620 IS

sy ('08) | ogonW Mad T59¢ 679¢ £LI 67zl 0p'9ET' 1S 08°92£'L01 $8-7Z-€0 V610 IS
n Mad 0'sSE 8¢ 35t gLst 06'125°8Y 0L L¥6' V01 £8-v1-10 V820 ASW

W Mad R 23 9'78¢ 9017 9'0£7 0£L1S'SY 08'1¥6'v01 73-10-80 370 ASKW

v Mad 99LE SHLE 90§ 6'sS 05°981'6¢ or'156'¥01 8-01-01 V1LLZ0 SW

n Mdd 8'9LE UL y'v91 6'691 ov'98r'6Y 0£'0¥6'701 ¥8-21-71 €470 ASHW

W Zd [ATAY gELE €61 9'€0Z 08°L8v°6Y 08'796'v01 £8-11-10 VL0 S|

W Mad S'SLE 0'pLE 0'PET 0'bve 0L'L8Y'6Y 08'2L6'0! 8-10-80 170 IS

11 Aad 8'79¢ L'09¢€ 1'zel 6'9¢1 09'¥p6'sy 0L'9v9'v01 68-€1-C 4970 ASW

n Zd 8'19¢ §'65¢ 8691 g'6L1 0L Ovb'8Y 0£'209'401 £8-21-10 V970 €S

adid puess up 19jem ou ‘z6,-L8 A N MAd L'19¢ L'65¢€ (N[44 L'ovT 0L 116'8Y 08719701 78-10-80 970 SN
m Mad ¥'99¢ L'v9g U651 L691 06'L59'6Y 08'0S'€01 £8-20-20 V520 S

W 2d 6'99¢ LY9E Lyee Uyt 06°899'6% 08'86+°€01 78-10-80 20 S

1n Zd 9'18¢ 6'6LE 8'891 8'8L1 0g'Sv8‘6Y 0£'529'v01 £8-L0-70 Vo dSW

W Mad 7'08¢ 6'8LE 6'€T 6'EhT 06'Cr8°6¥ or'p19'b01 78-72-60 ¥Z0 S

vao Zd LTUE 80LE 6'SE 80V 00°9€0°6Y 05°8L2'501 68-v2-90 ALETO ASK




WSRC-TR-96-0324

T Aad V19t T65¢t JEel OTTIT¥S | o0spe Lol a8yo aSA

. 280N mnad 9'19¢ v65€ Lyl v6Ll 08'660'pS 09'9£6'L01 06-71-10 V8r0 gSW
) van mad L'89¢ 799¢ 10§ 1§§ 00'612'TS 0L'L86'901 (87090 | VLLYO IS
W mad 8'89¢ 9:99¢ 5922 rov_ | oo'v8l'es 01096901 18-L0-80 aLyo GSW

0N mnad 0°'69€ 8°99¢ 0'L61 ozor__ lossei'es | oz69s'901 L8-p1-L0 JLbo BSW

280N zd 389¢ £'99¢ 9511 €0zl o' PEL'TS 0L°666'901 68-91-01 a49Lr0 ASW

T1 mad £'89¢ L'99¢ 691 S 0T LOL'TS 05'8L6'901 18-01-L0 4Lv0 ASW

W Mad 9'TLE 00LE 0Lz oz | oLsrs‘os 05'860'€01 - 2940 aSN

T1 Zd 9ELE §FOLE §6L1 681 o5Lssoy (1 = 9P 4SS

R JEOW | Mmad 9TLE 0'0LE 00zl 00¢1 0E'8Ks'0S | 09'860°€01 ~ 1 vorodswW
W Zd 08¢ V'8LE VEEL veve | oLbss'os 0L’L66'E01 - 2540 IS

|1 m Mad 6°08€ £'8LE 0081 0061 0€'555'08 06'L86°€01 - d5p0 SN

T1 Mmad $°08¢ v'8LE z6tl T6EL 0L'bSs'0s 01°866'€01 - V10 SN

W Zd g9LE vrLE V62T v6€T | 09°901'1S 0£'962°501 -~ Ovh0 IS

1 Zd o'LLE 9yLE 9pLl 9'p81 0K'960'1S 07962°€01 - arvo GSW

2°ONW 7d 6'9LE v ILE 9yl 9vEl 06'901°L§ 05°967°€01 - V0 SN

v Mad s'L5¢ £55¢ 0'sE £0or 08'18C'60 08'SLT'LO1 ¥8-52-60 VLEP0 ASW

W zd 6L5S 7958 Isez Teve | oriss'ey 00'5LT°L01 38-£7-30 aasyo 4SW

(193dsns) sef3 pate|osi pue sjoudy W Mod 0'85¢ 3'S5¢ 7007 07| 0o'TeE'ey 0T YL LOT $8-60°10 aevo gSW
1 Mod $Lse §'SSE 6691 §'sel 08'L1g'6Y 09'PLT'L01 8-71-T1 gcp0 ASW

11 ADd LLsE §'sse 6vEl sop! OL'E6T'6Y 0E'SLTLO1 $8-10-¥0 VERO ASIW

vao Mdd 9'9LE S'PLE s'or g'Sh oL18s'1s 09'5VSb01 v8:1€-01 VLZy0 SN

W Aad o | TwLe 9972 e | os'ess'ls 0T'565'v01 $8-0€-10 azyo gSW

n Mad v'oLE £pLE L8361 £p0T | 08Z8s'lS 06°185 %01 $8-vZ-10 OTv0 §SW

T mad v'9LE £yLE L0917 £991 08°288'1s 08'695°701 §8-91-10 azro S

00N 2d S'oLE yyLE PRl 6zl 0E'T8s IS 06'LS5 %01 $8-61-€0 VIro SN

Ve Add LELE Liee viT Loz 0L 6Tr'ES 0591201 $8-11-10 VL1v0 8SN

Aip sdumg ‘Anpiqiny, ‘Ui ‘34 ‘qg W Zd 0'sZe 8°2E 1Lt $LbT | oL'gor'es or'e1z'z01 §8-€1-20 aivo gsw
T Zd 9¥e $'Tze 691 gTsi 09°01t'€S 06'£02°201 $8-11-20 D1v0 GBS

OHON Mad 0'veE e 9'801 Tyl 08'LIv'ES 05'P61°701 £8-S7-70 4170 ASW

240N 2d $'67¢ 612¢ €8 68 oU'vTy'Es 0F'¥81°201 ¥8-€1-T1 V1ir0 GSW

vao zd 602 0'61¢ LT 062 0T LLT'SY 0'099°L6 v8-0¢-11 V.IOK0 §SIW

W zd 6T 8°0¢ 7912 8'9c7 | orssesy 0£'60L°L6 $8-00-70 aoyo 4SW

“n Mdd 0ZLE voze | 8981 v'z6l 05" €87°8Y 08'L69°L6 81020 20v0 ASW

T1 MAad 1128 L'6lg 1'6b1 Lys1 09° 1878V 00'$89°L6 $8-1E-10 40r0 ESW

280N mad Tz 761 9011 Totl oV 6LT'SY 08'7L9'L6 $8-10°50 Voro IS

Vi) Mad g 1v¢ L'6EE vy L6y 0L'LSE'SY 09'0£8°001 8-70-01 V.16£0 ASW

W Aad g 1¥E L'6E€ 061z L6ET | 00°96E'SY 04'858°001 §8-v1-10 a0 aSW

1n Mad $1¥E L'6EE 0y61 9661 0L'98€'8¥ 01'258°001 §8-10-10 D6£0 IS

TI Mad gIve 9'6£€ ol | o6ni 06°9LE'8Y 09'7¥8'001 18-90-10 g6£0 IS

(5661) [iom DOd E MON]  JHOW 20d 9I¥E L6EE 1901 Uil 0€"LoE'sy 09°££8°001 $8-50-€0 V650 SN

vead Zd 1°65€ 0'Lse L9z 0ZE or'olI8'6Y 06'¥EV'Z01 ¥8-5Z-01 V18£0 GSW

W 7d '8s¢ vose | 6ozt vorz | 08'LLL'ey 09'S8£°201 88-91-60 aseo S

T1 Mad 3'85¢ $95¢ €91 0691 00°29L'6Y O1'ELET0L 88-02-01 08£0 ASW

's60¢ padurs|  vad Mad €8¢ 1°08¢ 867 1'se 08'6bb'1S 0E'10£°501 v8-L-11 VLLEO IS

W Zd L'T8E L08¢ - [R144 sy | ocorr'ls 00142501 §8-10-20 aLso GSW

Ti Aad 078t 808¢ f4 A8 8081 [0 I A A $8-10°70 JLE0 S

OEONW MAad LUsE £08¢ L'9gL £Th 00'05¥'1$ 05°682°501 §8-€0°10 4L£0 ASW

Vi) zd 0€8¢ Loss | 189 LEL 08'66v'IS 00°562'501 s8-z1-€0 | vigo dSW

: vao Aad 9°0b¢ '8CE v'ay (33 00°€05°6¥ 0L'£05°001 8-12-11 VI9£0 BSW]




WSRC-TR-96-0324

DO Mad 6'95¢ [¥33 £'8Z1 o€l 05'80£'CS 06'b¥L 901 88-10-C1 €890 ESW

IS} wouddp DAH( Ut JON W Mad 0's9¢ 1'€9¢ 144 [\ R 174 0S'1L6°1S 0L°0£8°901 88-11-11 aLeo s
%! Zd 8F9E LT9¢E 1oLt 6hLl 09'886'1S 08'618°901 88-11-11 2L90 ASW

OHON Zd 1'59¢ L'T9¢ 1'ogl 6'vEl 09'686'1S 00°Z¥8901 88-60°11 4490 SN

\4:1) Mad L'T8E 08¢ 80€ $'s¢ 0L'960'1S 09°2+8'501 88-12-21 V1990 GSW

R A Tese g18e Y1144 fA(144 (TS 2700 (O I ) 1T {990 a5

m Aad EsE I8t %1 (A4 0SEs001s | oTagsor §8-8CTI 0990 €S

Ti aad Fese Fise Teel GEF CERZI BTl [iaall 990 a5

W Mad T6bE I'Lve (2444 6'EvT oL EIY'6Y 05°S16°101 38-21-01 as9o dsSW

W 204 98¢ 9'9pE 1012 1°0£¢ 05'865"9¥ 08'¥58°101 06-€2-L0 Q9o aSW

In 200d {4143 T9vE gLl (AL 076359y 06'Cr8°101 06-21°€0 2+90 S

[5 315YAWN - SA T Zd £8rE ot o511 TRl 0L6I9F 00TEsTol 06-82-20 HP90 TS
W 20d 8'9pE ghhe 8TIL 8'ZET oF'LES'LY 07591101 06°£2-L0 ac90 S

n 204 o'LyE 8Py 1'161 8561 0T 6Y8'LY 09'¥L1°101 06-£2-€0 0£90 SN

11 20d 6'9VE 6'vyE ¢l 60v1 00°198°L¥ oF ¥81°101 06-12°€0 €£90 ASW

n o0d S'6VE vLve ¥z 6167 06'Z88°LY 00'6¥8°101 06-9T-11 9o aSW

n 20d 1'6v¢ 0'LYE Tssl 0'061 00'568°LY 07'L58°101 06-9C-11 2790 S

1 o0d 1'6v€ 0'LPE £'9¢1 0'Ivl 08'906'LY 0£'$98'101 06-S1-11 €790 gSW

Aip sduing ‘qq ‘o4 ‘1v “Auping - WL n Zd i T3t TV TV 09066S5 | 09F¥60 901 18-90-80 qmo oSN
n Zd £LIE 15lg [R7A! L'6L1 09'90%'sS 01160901 L8-71-10 2190 S

W X 204 S'PSE £TsE 6'80T £'82¢ 08'9ZE'8P 05°5£8°101 06-50-01 090 gSW

W X 20d £'65€ £LSE 660 £'62 08'v1€'8p 07781201 06°52-60 a6so gSW

W X 204 6'LSE 85S¢ 11z $'08C 05°€69°8Y 09°002°201 06-97-01 asso SN

W X 004 T95¢ 1'bSE 101z 9'677 05 10L'8p 05°68'101 06-92-01 aLso asn

W Mad §'6LT e’ 'z (&4 06°L0T kY 05°£9+'801 - asso S

vad Mmad L'89¢ 9'99¢ 798 9'16 0L ¥10'TS 08'ZZE'801 68-90-T1 v.1ss0 aSW

n mad L'89¢ 8'99¢ (R4 . 8'81C 61°020°'Ts 0L'8€€'801 06-90-01 OHS50 S

iy Aad T3t 6'5%¢ Ve %424 057Z80°CS OF'16¢°801 = Ao HSA

11 Mad v'69¢ £L9E 9981 £681 0L'670'TS 09'¥T£'801 68-87-P0 2550 SN

ol:),| mad L'89¢ L'99¢ 0'grl L'Z81 02°900°TS 0r'Zre'801 06-£0-10 g550 dSW

Ve mad S'ELE I'ILE £5L 608 08°586'S 0975801 18-T0-L0 V.Lrs0 GSN

n A et 123 44 (%174 0sP86Cs | 0STOFsOl ™ = aps0 a5

T Mdd jal % TTLE 00LT 95T 098678 ovIpbsol I$3CL0 D750 €SN

24ON Mad VELE T'iLg 8'0gl y'9¢1 05'0L6'TS 08'9¥+*801 L8¥TL0 arso A4S

W Zd 2443 6'hE 9'€2C 6T 01°€55'¥S 0Z'8rv'901 - agso gSW

n mad 14943 TEPE gL81 9261 05°0vs'vs 07°95+°901 £8-T1-€0 2£50 SN

11 Mad £'pye £ThE 9Ll €781 0E'YLS'YS 09°EPP'901 68-L0-70 €£50 G4SN

Aap sdung ‘Kupigng, ‘1v ‘ad W Zd 9'1Z¢ y'6le '€z 8057 08'91b'cs 0L'790°€01 £8-90-80 qzso asW
11 Mdd L1ze S6lE 8'691[ vl o' 81pes 0L LLO'EQ! L8-17-L0 4750 S

: n Zd TE9T 0192 ¥ 14 (4174 0£°0£8°CS 07°900'L6 £8-$0-80 adiso gsW
Aip sduing ‘o ‘v ‘Aipiging ~ A, M Zd T 7092 7361 TR 0TY18es | OLSI0l8 -TE-30 [(HED)
T1 Mmad €9 1192 ypsl 0°09( 00'818'ZS 0L'766'96 18-92-50 g150 aSW

mm Zd Tt ot §061 [§11¢4 oTvi0Ts_ | 0291796 18-50-80 o0 B

T 2| PAY44 [l £44 96¥T ST 0Ses01S | D0EEP98 18-02°50 050 IS

W Mad £ PEE g1EE L9z ¥'9€T or'9s8'sy 06'¥ZL'66 18-01-80 aero gSW

71 mad 1'vEg 8'IgE L0Vl £911 00'898'sy 08'LEL'66 18°1£L0 d670 S

240N Mad LPEE L'TEE 0L L9L 09'y98°sh 00'65L'66 68-02-10 Y6v0 GSW

ved Mad 619¢ 8'65¢€ 701 8401 02°680'pS 08°$26°L01 06-51-10 V.18v0 S

R Aad 4TS $09¢ [if444 f424 0E950P8 | OF ] = [N

M Aad (4T T0%¢ ¥l T 00707 | OSZIe Lol 685250 D850 S

42




WSRC-TR-96-0324

n Zd g8te 9te TLIL CR44 09 188°LY 07 8LE30 310" 3680 a5

g0 Mad ¥ 6EE £LEE 0'Lst 0'291 06'688'LY 01'pLB'36 68-L0-90 €680 GSN

n Zd 69¢¢ GV Tl T 05E6L0S | 0ERI0Le 68-52-50 asgo 45

T1 adad TLeL [44%4 (4444 tx4} 00P8L08 oLTIvLG 635250 D880 SN

ol o)} Mad 1'8€2 g€t 0L 8'5L 0T PLL'OS 00°€10°L6 68-57-50 €880 S

sBey ou pue sjoway - T, U W Add 9'5EE 9PEE 9T . 9% 0£9651S | O0TZTTol 8-10" IR0 IS

. Mdad 0'9¢¢ 0'yee 1'691 Iyl 00°L09°1S 00'94Z°101 68-10-90 4L80 SN

1 Mad 0'LSE 8'bsE 1°091 g9l 05°095°€S 0¥'005'301 68-€1-01 2980 S

e opmbe oy up sodosp woy e vgy | Mad 08¢ V'8LE g8 788 0T LEI‘ES 07 1€8°L01 06-20-10 VLS80 ASW
e : T . | mad. 8'08¢ 8'8LE 91T €96 og'gor'es | ogzes'Lol 06-€7-80 | dS80 ASW
— _ e R ¢ N Mad 6'08¢ 9'8L¢ 8891 9'¢L] or'isles 0Z'5£8°L01 68-61-50 D680 ASW
e YE) Mmad £08¢ £8LE 9'z¢l LEl oLzTl'es 00°L28'L01 06210 4580 SN
11 Mad 619¢ 66S¢ 7061 661 0LELs'ls 06'L96'801 68-v0-50 Ov80 ASW

280N Mad $19¢ v65¢ s'vel 621 oT1L6°1S 01'736'301 68-12-60 V80 S

. vdo Mad U1LE L'69¢ ToL LSt 06°014'TS 0£'919°801 06-v1-T1 V.LE80 §SW

Aejo u22i8 SY901q [eLAEW Je|NuUY al Mad 9ILE £69¢ L91g 1'9¢7 0T 16£°2S 0r'81%°'301 0691-11 Q580 GSW

4y Mad 0'ZLE 8'69¢ 0'8L1 878l 0L +8E°TS 05's0v°'301 68-01°50 D£80 SN

oY= )0 Mad $ILE 869¢ 9'Ipl £ovl oy 1Tv'Ts 0L'92¢'801 06-L1-21 €£80 SN

ved Mad L'ELE gLt 88 3'€6 0T'+96'1S 0L'STS LOT 06-90-80 V1780 S

Yyoealq po ‘(10adsns) s3eyy parejosi pue sloway W Mad 9'ELE V1L 8912 6'9€T 09'v€6°1S 01'815°201 06-90-80 qawso as
11 mad 6ELE L1LE 0'¢Ll ULLl ov'6¥6'1s 06'125"L01 68-S1-50 0180 SW

JIDONA Add TVt TTUE ert b2 0ET6ETS oVEEs Lol 06-F1-80 780 a5

DHON mad £PLE 1'TLe vzl 1921 oF'8L6ls 05'675°L01 06-1-80 V80 §S

T1 Mad 0'L6 1's97 v ipl [ OV'0£T'SS 04'T9L €01 06-70-90 d180 IS

n Aad $'LYE 9'SYE 6¥61 9661 08'98Z'LY 02°062°66 06£0-10 2610 IS

11 Mad 6'LYE gope 1'9¢1 8'0vl 0T 00E LY 06'962°66 06-v0-71 g6L0 ASW

mad 09°0LY'S¥ 00'2$9°€01 16121 AAsL0 GSW

W Rad 99 TT5E o502 [ 144 [orak4:1 63 2 20 ) G [ A0 [e TR A

mad oL I6Y'sYy 0£'6v9°€01 16-L1-T1 0d8L0 GSN

vgo Zd 6'95€ 6'pSE 9'LL 678 06°80T°pS 08'€50°L01 06-50-L0 V.LLLO ISIN

Aip sdwing {(DHOL “1S ‘IV ‘Hd y81H ‘Aupigny, W Zd vLSE (4133 91T T9ET OV EET'ys 0L060°L01 06-C1-L0 qaLLo gsw
11 Mad TLsE 14333 $'891 TELl 06'STT'PS 0€'8L0°L01 06-01-L0 JLLO IS

IR R T5e T35t Fovl T3 WITYS | 0859001 06°01-10 HIIaSH

n Mdad y'TsE 0'05€ £181 0'981 00'FPE'SY 09'190°€01 06-90-20 29L0 GSIW

n Mad S'LTE $6TE 8'881 $'e61 0L'658'8Y 0£'Tr6'86 68-1T-11 25L0 ASW

11 Mad L'92¢ Lvig 6961 L191 05°5L8'8Y 0F'LE6'36 68-L1-11 dsL0 GSW

W Mad I'slg I'glg rue 1'LET 0L'69¢°08 0£'$81°66 68-60°11 arlo s

0 Mad 0's1E 8TIE 1'sLl gLl o1'LS¥'0S 01'161°66 68-60-11 ObL0 ASIW

11 mad SpIE [R413 8Lyl §ipl 0T sHr'os 0F'L61°66 68-10-11 ayrLo gsn

11 mad 9'66€ SLEE 3051 $'¢El 00°¥69°sy 0£'0LT'66 68-£0-70 deL0 aS

11 Mad (414 L'9ze 0'Zst L9851 0£'0SE'8Y 09'L8£'06 68-1¢-10 870 9GS

9! Mad LUpYE 6'The I'Ig1 6'stl 0L ps0'ph 09'108°€01 88-82-01 g1L0 gSW

W Mdd T'I9€ £09€ 7807 £82C 0E°L66'Fh 08'18L'101 06-€2-L0 qaoLo gsW

n mad 8'19¢ 8'65€E I'pLl 8'8Ll 00°Z10'sy 0T'§8L101 88-62-80 20L0 GSW

\4:9) Mad I8¢ £6LE obL £08 oy 8Iv'Ls 05°TLL'LOL 68-92-10 V1690 GSW

W aad 0'Z8¢ 86LE £07L 3'65 00'79¥°CS 0C'¥8L°L01 68-10-70 a690 SN

11 Mad 9'18¢ L'6LE 01Ll Lstl 05 LY'TS 01°084°L01 63-1€-10 0690 ASW

ol:) ] Mad $'18¢ S6LE $'6¢1 (4! 06'T5H'TS 01'9LL°L01 68-92-10 €690 GSW

W Zd 0'LSE (X233 v0TL 6657 09'€67°TS oF' 1¥L'901 88-90-C1 asgo gSW

. T1 Mmad L'9S¢ L'yse 0'L91 1Ll 06'0£CS 08'0£4'901 88-v1-Z1 2890 IS

43




WSRC-TR-96-0324

11 Zd 9'¢EE £l ISl €191 05°S9¥°Ty 06°$96'€01 68-20-60 JL10.MNS
11 zd (4113 €lEe 444! £Zel 08'€9K°TH 01°956'€01 68-16-60 d4L10 MYS
W Zd 9'9rE £'sPE L'$0T L'SET 08'1¢8'TP or'TLL'E0l 08-£0-L0 0910 MYS
Ti Aad §Ip¢E FFPe To91 [T 454 20 K42 LTI 1T HOT0 S
11 Mad §'9p¢ (4447 ¥611 I'4p} 06'0£8°TY 0p"€9L'€01 6L-LT-01 V910 MYS
W Zd 1'61€ €LIE 1181 £LIT orsyt'ty 06'pLL'P01 6L-L1-01 0510 MYUS
mn 2d 1'61€ I'LiE 8151 9191 05'TST'1Y 06'TLL'PO1 6L-11-11 €510 MUS
240N Zd 1'61€ yLIE 8'L6 9'L01 OLpPEC Ty 00'8LL'P01 6L-10-01 VS0 MYS
W Zd 6'92¢ (X147 9'861 €827 or'ops‘iy 07'+28'701 6L-pl-11 b0 MYS
. n Mad 6928 6'viE 1'gs] 6791 ol'sps'ly 01°9£8°701 6L-S1-T1 ario Mys
DHOW Mad 0LTE 6'viE 6'L01 LEtl 09'8£5°1Y 0£'1€8°201 6L-20-60 V[0 MYS
W Zd LL6T 6567 856l v'see 0L'z89'0y 057986701 6L-21°T1 J£10 MYS
M Zd TT6t T36L el Teol 085090V | 09t6e ol gLl HEioMas
Tl Zd L'L6T L'S6T 8'€6 9'€01 07'899°0% 00°100'€01 6L-v0°C1 VEIQ MYS
W zZd £9¢T £'PEC 6Ll 6'861 01'€20'6€E 05'21L'€01 646260 2010 MYS
W Zd £9€T 1'peT £9pl 1951 0£'020'6€ 0£°20L'€01 6L-91-T1 €210 MYS
T Zd £9EC T9EL 6tol en OTET06E [ VAE0) 616160 VIO RS
11 Zd $96¢ $'P6T $°61 $'671 | oTlLg'op 0 £0L'€01 68-62-60 4110 MYS
W Zd 8'567 9'E67 9'061 9°0ZZ 0T pLs'op 07'£69°€01 8L-61-60 110 AYS
11 Zd 8'70¢ L'00€ 9911 L9l 0S'0¥6'0F 01°66£'€01 68-51-60 ag010 MUS
W Zd v'€0€ 0'10¢ 0'g6l (15144 0L vhe'or 06'L8E'£01 8L-51-60 010 MYS
W Zd [ 4114 L1t 9°Zsl ¥'Z791 09'L69'6¢ 09'14Z'€01 6L-81-CT1 €600 MYS
m Zd TEST [ 144 7 [N 741 067696¢ | OTTISZE0l 7-00-30 V600 MaS
W Zd y'EsT €18 £991 £961 07'889'6€ 08°65T'€01 8L-61-L0 600 MNIS
T1 Zd $'68¢ €187 ozl £0¢] 06 ¥9b°0p 00°89%'€01 63-71-60 g6300 MYS
W Zd 1'882 L'98¢ L'S61 Ls1T 06'sSH'0Y 00°0LY'€01 8L-60-50 800 MYS
W Zd 1662 L'96T s'L6l $'L1T 07°976'0p 05" 1¥5'€01 8L-70750 L00 MYS
W Zd LLOE 9'50€ 9°Z61 9'Z%T 06'EPT'1Y 0L°709'€01 LL-2o-ll 900 MYS
W Zd ¥'60€ 9'L0€ 9'v61 94T 000V 1Y 0T'814'€01 LL-87-01 $00 MYS
11 zd 9'0Z¢ 9'8I€ 0¥l I'vEl 07°609'1¥ 06'LYE€01 68-61°80 a4y00 MYS
W Zd 1'02¢ 1§11 1007 1'0€7 oy'TIoIY 06'65€'€01 LL-LT-60 00 MAS
T1 Zd £TEE € 0EE Totl £0¢l 09's¥8°1y 09'925'€01 68-22-60 dHE00 MYUS
W Zd 1'ZE€ 1'0E€ 1691 g6l 0T 158 1Y or'9is'€01 08-61-80 VE00 MUS
n Mad 9'0Z¢ T6le 8TsI 9291 0L 1€9'TY OL°6ZL'€01 6L-61-C1 €200 MYS|
DEONW mad 9'0Z€ 1'61€ 9'88 ¥'86 09'4£9'1¥ 08°0TL'€01 6L-L0-80 Y200 MYS
W Zd 9'0Z¢€ 9'81¢ 9'861 9'87T 0Lty 08°1ZL'€01 LL-1T-01 700 MYS
T1 2d £91¢ £pieg €611 £6¢l TSI IF 0T'TLL'E0 68-LT60 4d100 MYS
W 2d TSl TElE 7007 TOEL 00°L0b' 1Y 0L'9LL'E01 LL-0T-01 100 YIS
TVIN Ml v'6s€  |0'6sE Test vole 01°005'TS 0T°6L8'901 06-91-10 710 WY
171N MY €68  J£08€E 61yl 9pIT 07°00'08 00°5L8'P01 $8-9-70 110 AMY
109 x| §6s¢  |STsE SLTi $SIT 01'Pre'sy 06'000°Z01 $8-12°70 010 MY
109 MY 9'08¢  |9°LLE 9'TEL 9'0TC 00'00%'0§ 08'660'F01 $8-92-20 600 WMY
DEOW/TT M £8ve  lespe £601 L6l 0L ESE'LY 0Z'8v6'101 $8-17-20 300 WMY
U0 A 0'6VE  10'9VE byl £91T 05°6v¥'6r 09°706'101 $8-§7-20 100 WY
/09 MY I'6vE  119¢ 1ivt L'81T 0F L0108 05°100°201 $8-€0-50 900 WMY|
/09 MY 6'99¢  |6'€9¢ 6'EEl $'91T 00'879°6Y 0T'208'€01 $8-LT-20 $00 AMY
00N A §99¢  [s'e9¢ §6tl 6117 07 856'8Y 0£°61L'€01 $8-22-20 $00 WY
0/09 MY 0LLE  |ovie oyl 0'pIT 00'089'6¢ 0T 0£L'v01 $8-90-90 £00 AMY
TN Al 1L |€'89¢E £3¢1 £'80T 0§°507'67 O1'PEV' P01 $8-€0-50 200 MY
/OO Ml L'Y9€  {8'79¢ £l £ 01'5L5'8F 01'665'201 $8-10-50 100 WMY

44




WSRC-TR-96-0324

Fulunosq

- Q ]
dlqeis|- §
Suisry|-u
(Taq) nwi uonoalsp mojdg|- g pudsy sashjeuy
1pwozadl- Zd
J1am ouetdwio?) Jo wiod|- D0Od
J{am uonelulep sung|- MAd
1128 YIDUID PajjeIsul AIMaN|- DYD
119m punoidoeg |- MOd isuoneudisa( SuLoluop
duoz Jutuyguos , Ler) usain, [- Do
Joqnby youeig yonoi)|- vad
nuf) Jusuguo) youeag yonoi) oYy Jo suoz saymbe , pueg o|ppPIAL |- DEOW
2uo0zZ 19jinbe , axer 1507, Jomo|- 11
duoz Jopinbe oyer iso7, Joddny[- 10
suoz soymbe eory-w, |- W sy sayinbyaun depy

‘podas Apsuenb ged¢ pue 1sif uuad yiiam 101Juod sajeotpul SUFSPUN

| |

‘wodal ¢60¢ Yy woyy pafidwos sj 2]qe) sy |

0zt 0L'89V'Th

TGSlE ol

-20-60 QLI0 NS

45




WSRC-TR-96-0324

Table C Partial List of Annular Material ARC/INFO coverage point
attribute table (PAT)

46




WSRC-TR-96-0324

v'8pe 802 996L | zeer | Ziel bbl z'8 yil- VLYAON S4 £92 £'ze ONIHOLINOW | £62'6/€901 | 669'vZLes V189SV
£'8vet 8202 £'96) ¥'sel S'lEl £'el v'is [241% ViVAON dd 9'¢cit 9061 ONIJOLINOW | 86€'¥5€901 L0LES 2888V
€8re | 8402 | €961 | vsel | §ugl €€l vl Zhil- VYiVAON Sd 9'061 996 ONINOLINOW | 86€'v5£90) 101€S 089Sy
eeve | 6202 | vosl | esel | gig 9'eL L'ls LbLl- YLVAQON dd 9ZLl 9'0¢l ONIMOLINOW | £62'29€90L | Z09'601€S a88sv
e8ve | 6202 | vo6L | esel | SLEL 9'cl LS byLL- V1VGON Sd 908l 9°9¢l ONINOLINOW | 262°29€90L | 209'60LES 4885V
€8re | 6202 | 5961 | e£sel | 9lEl 6L 618 LhLL- VLVGON dd z'69 z'o8 ONINOLINOW | £62°69£901 §LLLES v8aSY
€8pe | 6402 | 5961 | €58l | 9olel 6L 648 Vbl V.LVYGON s4 z98 206 ONIYOLINOW | 262'69€901 GLLLES vegsy
vebe | 9102 | g'68) vevk | viel '99 5'8g (s ONVS dd e (K42 ONIJOLINOW |  §'6v260L 10€°1292¢8 V198SY|
veve | 910z | 5681 Lzv | vzl ¥'99. 6'gs v'ZbL- | ONVSINIS sd g2y 8L ONMOLINOW | §'6b.501 10€'12928 vi98SY
96ve | 9102 | sesl | vzrl | vier G99 8'8g Sl aNVS dd 5'09) £esl ONIHOLINOW | /61'98/50L | 868'65925 0988V
g6re | 9102 .| s68l | vzl | vl 599 8'95 g'ZLL- | ANVSINIS Sd £'z8l 6'esl ONIMOLINOW | 262984601 | 868'6592S 0998V
26¥e | 540z | s68L | ozwt | viz 999 65 SLli- aNvs dd 8'69 98 ONIMOLINOW | 222501 868 £4929 vvogsy
Leve | 6102 | g8l | oerl | viel 9'99 65 S~ VLYGON Sd 98 9’88 ONIYOLINOW | Zzi50L 868'cv929 YvoaSsy
6v¢ 20z | oesl | zevl | vilev 699 985 Sl VLVAON dd z'8iz 285z ONIJOLINOW [ 91250 868'62928 vo8SY
6ve Loz | 968 | zerl | vzl 5'99 9'8 GLiL- VLVQON . $4 852 2892 ONINOLINOW | 812501 868'54929 v98asy|
G'gEe 1'50¢C ¥'Z61 c'9tl 9'621 9'89 8'vs 8'GLi- Y1VAON dd [ X144 1’652 ONIMOLINOW | £0.'6€6601 661°2LL1€S yaSY|
G'8ee 1’602 p'eel | goel 9'621 9'89 8'yS 8'6iL- VYLVQON Sd 1'66¢ 1192 'ONIYOLINOW | €02°G£650) 661°LLLES pasv|
8pe 10z | vesL | Lewl | elel ¥'.9 ¥'09 v'gi- YLVAON dd zz z252 ONINOLINOW | 5€5501 v1929 V18SY
8re v'i0z | vest | zevl | €21 ¥'19 09 vgiLL- V.LVAQON Sd zese 2962 ONIHOLINOW |~ 5£6501 y1928 vigSy
8vve | 828l | 66l | £LLL z08 §'9 6'cy 8'z91- ViVAON dd 8'.61 8162 ONIMOLINOW |  £0.°£9586 108 ViEPY rdyV
gvve | 8281 | G662 | €411 208 598 ey | gzol- ViVAON sS4 8'LeZ 8962 ONIMOLINOW | £02°29586 108'vLEYY vy
zese 1'g61 181 | zozl 918 g4 €9y 191~ VLVAON dd c88l zeee ONIYOLINOW | £0Z'8£986 669°€067F edyv
zeee 1'c6l vigl | zozl 9'l8 9 eor [ L191- ViVAON sS4 zeee 2922 ONIYOLINOW | £02'8£986 669'€06YY £dyy
Loge | o6l | e16r | 861l L6. £b§ Ler | vest- VLVAON dd €061 £'2e2 ONIMOLINOW | 162'6L166 20L'9./8bY Zdyy
29ee | 96L | e161L | 86LL 6L £'vs L'sy ¥'65)- VLVAON s4d £'2¢67 €562 ONIHOLINON | 26261166 201°9.8%Y 2dyv
L'eve | 2281 | e€8L | zilL 9'62 1S9 zzy z09t- VLVYQON dd £61 062 ONIMOLINOW | 86820166 86 LIShY viduy
veve | Zeb | eesL | zal 9'62 16§ e 2'091- VLYAQON Sd 14 vez ONIMOLINOW | 86820166 86S LLEVY Vidyy
gige | evoz | o986l | 62¢L | 9zel | zzil T's9 8'6El- VLVQON dd yi1e y'8Ye ONINOLINOW | 86691201 | 86£'65609 £80V
sise | cvoz | o986l | sueL | 9zel ZZil 59 g'sel- VLYQON s v'8be 6652 ONIHOLINOW | 86£'%91201 | 86€65605 £90V
gise | evoz | 986L | 68l | 9zEl 22 z'59 8'sel- | 9N1d310H 48 9'612Z 9'05¢ ONIYOLINOW | 86891201 | 86E'69608 £80V
viee | veoz | egsl | ssel 621 101 1'59 8'LE- ViVAON dd §81Z $'92 ONIMOLINOW | 02016101 | 868'68V0S 180V
669 | 6122 | 9%Tiz | Lyyl | zeeL 1'96 Lyl bEL- | ONVSHILNL dd 6'88 6911 ONINOLINOW | Z80£0L 96615 _ | HVELBNY
83NV1d| /ANVId| 93NV1d| SINYId| ¥INVId] £3INVId] ZaNV1d| LaNvd 0S30 NV| 3a02 Nv| 1SW 108 Nv| 1SN dOL NV ISATIIM| QY009 Al Q00D X|  al 113am

(Lvd) @|qe} anquye juiod 8be1enod ONI/OYY S[eUale| Jejnuuy jo isi| [enued O 31avl

47




WSRC-TR-96-0324

ON g0 ER)
ON By T
$3A 11 nooo
ON nogosw Nnoaosw
S3A Nogosw N
S3A nogas NOBIOSW
ON nogosw NO8oSW
ON g0 40
ON g9 a0
ON h\] 1
ON 1 T
ON NOgoSW Nnog9sw
ON NO8OSW nogosw
ON VIUV-N VIUV-IN
ON VINV-W vIUv-N
ON VUV vauvY-W
ON vauv-n v3UY-W
ON VIUY-WN NEDVAN
ON VINV-IN vIYV-W
ON VIUV-i vaNV-W
ON VIV VIUV-W
S3A noo9 vIUV-W
ON VIHV-W VIV
saA 1 V3UV-W
ON EN A vauv-W
ON vauv-n vIUv-W
ON VIUY-W VIUV-W
ON vIUV-W VUV
ON VV-W VINY-N
ON V3uv-W NER L
ON vauv-W VIUV-W
S3A no8o NogosSW
HOVANE| Y40V LOENY| Y40V dOINY
('p¥0) o(qe) enquye Julod abelanco OANI/DHY Sleusiep Jejnuuy Jo isi| jelled o d1avl




WSRC-TR-96-0324

TABLE D Partial listing of Screen Zone ARC/INFO coverage point
attribute table (PAT)
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TABLE E Description of attributes of Screen Zones coverage PAT
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Table E. Description of Attributes for the Screen Zone Coverage Point Attribute Table (PAT)

WELLNAME  Name of well

TYPEI

TYPE2

SRS-N
SRS-E
UTM-N
UTM-E
SZ-TOP
SZ-BOT
GROUND
TOC

TOS
DEPTH
CASEDIA
CASEMATL

PUMP

INSTALL
ABANDON
PLANEI
PLANE2

PLANE3

PLANE4

Primary well designation

Ab = abandoned well

Dm = domestic well or county production well
Dr = dry monitoring well

Mw = monitoring well

Pz = piezometer

Pw = production well

Sp = special well

Secondary well designation (for SRS Hazardous Waste Permit)
Bk = background well

Pl = plume definition well

Pc = point-of-compliance well

SRS coordinates North in feet

SRS coordinates East in feet

UTM coordinates North in meters

UTM coordinates East in meters

Elevation of top of screen zone in feet above MSL
Elevation of bottom of screen zone in feet above MSL
Elevation of top of screen zone in feet above MSL
Elevation of top of casing in feet above MSL
Elevation of top of standpipe in feet above MSL
Effective depth = (SZ-BOT - TOC)
Casing diameter (inches)
Casing material
Al = aluminum
CS = carbon steel
EUE = external upset end
FG = fiberglass
HDPE = high density polyethylene
Iron = iron
PVC = polyviny! chloride
SS = stainless steel
Steel = galvanized steel
Pump type
B = sample collected using open bucket bailer
P = sample collected using bladder pump
S = sample collected using single-speed centrifugal
downhole pump
V = sample collected using variable-speed downhole pump
Install date
Abandon date
Elevation in feet msl of well x,y coordinate projected onto the interface between the
McQueen Branch Confining Unit and Crouch Branch Aquifer
Elevation in feet msl of well x,y coordinate projected onto the interface between the
Crouch Branch Aquifer and Lower Confining Zone - Crouch Branch Confining Unit
Elevation in feet msl of well x,y coordinate projected onto the interface between the
Lower Confining Zone - Crouch Branch Confining Unit and Middle Sand - Crouch
Branch Confining Unit
Elevation in feet msl of well x,y coordinate projected onto the interface between the
Middle Sand - Crouch Branch Confining Unit and Upper Confining Unit - Crouch
Branch Confining Unit
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Table E Continued. Description of Attributes for the Screen Zone Coverage

PLANES Elevation in feet ms! of well x,y coordinate projected onto the interface between the
Upper Confining Zone - Crouch Branch Confining Unit and Lost Lake Aquifer

PLANE6 Elevation in feet msi of well x,y coordinate projected onto the interface between the Lost
Lake Aquifer and Green Clay ConfiningUnit

PLANE?7 Elevation in feet msl of well x,y coordinate projected onto the interface between the
Green Clay Confining Unit and M-Area Aquifer

PLANES Elevation in feet msl of well x,y coordinate projected onto the Land Surface

SZTOP-AQFR  Hydrostratigraphic unit containing the top of the screen:

CB - Lower Confining Zone - Crouch Branch Aquifer

CBCU - Crouch Branch Confining Unit

GCCU - Green Clay Confining Unit

LL - Lost Lake

M-Area - M-Area Aquifer

MCQUEEN - Below the Crouch Branch Aquifer

MSCBCU - Middle Sand - Crouch Branch Confining Unit

UCCBCU - Upper Confining Zone - Crouch Branch Confining Unit
SZBOT-AQFR Hydrostratigraphic unit containing the bottom of the screen:

CB - Lower Confining Zone - Crouch Branch Aquifer

CBCU - Crouch Branch Confining Unit

GCCU - Green Clay Confining Unit

LL - Lost Lake

M-Area - M-Area Aquifer

MCQUEEN - Below the Crouch Branch Aquifer

MSCBCU - Middle Sand - Crouch Branch Confining Unit

UCCBCU - Upper Confining Zone - Crouch Branch Confining Unit
BREACH Indicates potential breach of confining unit:

YES - potential breach '

NO - potential breach not present

54




WSRC-TR-96-0324

TABLEF Description of attributes for the annular material coverage PAT
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Table F. Description of Attributes for the Annular Materials Coverage Point Attribute Table (PAT)

X-COORD: SRS coordinates East in feet
Y-COORD: SRS coordinates North in feet
WELL-ID: Name of well

WELLUSE: Use of well
AN_TOP_MSL Elevation of top of annular materials in feet above mean sea level
AN_BOT_MSL Elevation of bottom of annular materials in feet above mean sea level
AN_CODE Primary description of well annular materials:
BF - Back Fill
FP - Filter Pack
FS - Fine Sand Seal
AN_DESC Specific description of AN_CODE material:
Cuttings
Filtersand
Finesand
Holeplug - Material placed at the bottom of the well hole
Nodata - annular materials data not in GIMS
Sand
Sand/Bentonite
PLANEI Elevation in feet msl of well x,y coordinate projected onto the interface between the
McQueen Branch Confining Unit and Crouch Branch Aquifer
PLANE2 Elevation in feet msl of well x,y coordinate projected onto the interface between the
Crouch Branch Aquifer and Lower Confining Zone - Crouch Branch Confining Unit
PLANE3 Elevation in feet msl of well x,y coordinate projected onto the interface between the
Lower Confining Zone - Crouch Branch Confining Unit and Middle Sand - Crouch
Branch Confining Unit
PLANE4 Elevation in feet msl of well x,y coordinate projected onto the interface between the
Middle Sand - Crouch Branch Confining Unit and Upper Confining Unit - Crouch
Branch Confining Unit
PLANES Elevation in feet msl of well x,y coordinate projected onto the interface between the
Upper Confining Zone - Crouch Branch Confining Unit and Lost Lake Aquifer
PLANE6 Elevation in feet msl of well X,y coordinate projected onto the interface between the Lost
Lake Aquifer and Green Clay Confining Unit
PLANE7 Elevation in feet msl of well x,y coordinate projected onto the interface between the
' Green Clay Confining Unit and M-Area Aquifer
PLANES Elevation in feet msl of well x,y coordinate projected onto the Land Surface
ANTOP-AQFR Hydrostratigraphic unit containing the top of the annular materials zone:
CB - Lower Confining Zone - Crouch Branch Aquifer
CBCU - Crouch Branch Confining Unit
GCCU - Green Clay Confining Unit
LL - Lost Lake
M-Area - M-Area Aquifer
MCQUEEN - Below the Crouch Branch Aquifer
MSCBCU - Middle Sand - Crouch Branch Confining Unit
UCCBCU - Upper Confining Zone - Crouch Branch Confining Unit
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Table F Continued. Description of Attributes for the Annular Materials Coverage

ANBOT-AQFR Hydrostratigraphic unit containing the bottom of the annular materials zone:
"CB - Lower Confining Zone - Crouch Branch Aquifer
CBCU - Crouch Branch Confining Unit
GCCU - Green Clay Confining Unit
¢ LL - Lost Lake
M-Area - M-Area Aquifer
MCQUEEN - Below the Crouch Branch Aquifer
MSCBCU - Middle Sand - Crouch Branch Confining Unit
UCCBCU - Upper Confining Zone - Crouch Branch Confining Unit
BREACH Indicates potential breach of confining unit
YES - potential breach
NO - potential breach not present
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Table G Partial listing of records for combined annular materials
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Table H  List of analytes used in screening
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TABLEH. SCREENING PARAMETERS, WITH FLAG LEVELS
Constituent Units Flag 1 Flag 2 Stds
FIELD PARAMETERS
Alkalinity mg/l as CaCO3 None None
pH pH 8.0 10.0
pH pH 4.0 3.0
Spec. Cond uS/cm 250.0 500.0
Turbidity NTUs None None
GROUNDWATER PROTECTION STANDARD
Barium ug/! 1,000.0 2,000.0 2,000.0
Cyanide ug/l 100.0 200.0 20.0
Lead ug/l 25.0 50.0 15.0
Nickel ug/l 50.0 100.0 100.0
Selenium ug/| 25.0 50.0 50.0
Clorobenzene ug/l 50.0 100.0 5.0
Dichloroethane, 1,1- ug/l 25 50 5.0
Dichloroethylene, 1,1- ug/! 125.0 250.0 7.0
Dichloroethylene, trans-1,2- |ug/l 50.0 100.0 100.0
PCBs ug/l 0.25 0.50 0.5
Tetrachloroethane, 1,1,2,2-  |ug/l 5.0 10.0 5.0
Tetrachloroethylene ug/ 2.5 5.0 5.0
Trichloroethane, 1,1,1- ug/l 100.0 200.0 200.0
Trichloroethylene ug/l 25 5.0 5.0
MONITORING CONSTITUENTS STANDARD
Aluminum ug/l 25.0 50.0 100.0
Chloride ug/l 125,000.0 | 250,000.0 4,200.0
Chromium ug/l 50.0 100.0 100.0
Cobalt ug/l 20.0 40.0 4.0
Copper ug/l 500.0 1,000.0 1,300.0
Fluoride ug/l 2,000.0 4,000.0 4,000.0
Manganese ug/l 250 50.0 50.0
Mercury ug/l 1.0 2.0 2.0
Nitrate-nitrite ug/l 5,000.0 10,000.0 2,400.0
Sodium ugfl None None 4,600.0
Sulfate ug/l 200,000.0 | 400,000.0 3,000.0
Total Phosphates ug/ None None 300.0
Uranium ug/l 10.0 20.0 100.0
Zinc ug/l 2,500.0 5,000.0 5,000.0
Gross Alpha pCift 7.5 15.0 15.0
Nonvolatile Beta pCifl 250 50.0 50.0
Radium (total alpha emitting) |pCi/l 10.0 20.0 -5.0

l
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