
January 15, 2001

AUSTIN COMMUNITY LANDFILL
A WASTE MANAGEMI:’NT COMPANY

P.O. Box 141968
Austin, TX 78714
(512) 272-4329
(512) 272-9370 Fax

Ms. Ada Lichaa, Team Leader
MC 124
MSW Permits Section
Waste Permits Division
Texas Natural Resource Conservation Commission
P.O. Box 13087
Austin, Texas 78711-3087

Sub.ject: Solid Waste - Travis County
Austin Community Landfill - Permit No. MSW 249C
Response to TNRCC Comment Letter dated October 12, 2000 Regarding

Human Risk Evaluation Report, Closed Industrial Waste Unit

Dear Ms. Lichaa;

On behalf of Waste Management of Texas, Inc. (WMTX), I am pleased to submit this letter in
response to a letter from the Texas Natural Resource Conservation Commission (TNRCC) dated
October 12, 2000 regarding a review of a report prepared by JD Consulting, L.P., entitled
"Human Health Risk Evaluation Report, Closed Industrial Waste Unit, Austin Community
Landfill" dated July 24, 2000. This response corresponds with TNRCC Tracking Numbers 2978
and 4016. The comments provided by the TNRCC are included below followed by our response
tbr ease of review by TNRCC staff.

TNRCC Comments, Risk Evaluation Report:

Austin Community Landfill (ACL) eliminated exposure pathways to soil and groundwater
beneath the industrial waste unit since the landfill itself prevents exposure to soil and to
the groundwater directly beneath the landfill. A competent existing physical control
which prevents the release of chemicals from soils" to groundwater above the Protective
Concentrations Level (PCL) is in accordance with TRRP (§ 350. 71(d)). Please be aware
that if it became necessary to incorporate the existing physical control as a Remedy
Standard B response action, ACL would have to meet all of the associated performance,
institutional control, and post-response action care requirements, including financial
assurance for that physical control.

Response: The JDC risk assessment described in the Human ttealIh Risk Evaluation
Report concluded that the conditions at Austin Community Landfill (ACL) meet the
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performance requirements for protection of human health and the environment under the
TRRP. The risk assessment was a voluntary action and was conducted following the
tecNaicaI requirements for the determination of Protective Concentration Levels (PCLs)
and the procedures for the comparison of chemical concentrations to PCLs that are found
in the TRRP rule. The report was not intended to meet all of the administrative
requirements of the TRRP rule.

Although ACL did not consider the cumulative check when determining Tier 1 PCLs as in
accordance with the TRRP, the reported concentrations were well below PCLs, making
any cumulative effects unlikely to occur.

Responsez We agree with the TNRCC comment that cumulative effects are nnlikely to
occur since the reported concentrations were well below PCLs.

TNRCC Comments, Site Investigation Report:

A discrepancy exists between the text, the IWU Waste Analytical Data tables (Appendix
C), and ~gure 2-1 Boring and Well Location Map regarding the south disposal area
(SDA) sampling program. Text Section 2.2.3 Fluids Monitoring indicates that three fluid
samples were collected in the SDA from three Geoprobe borings’. Figure 2-1 shows fluid
sample collection took place at two locations, GP99~31 and B99-33. Analytical results
were not provided for one of the locations, B99-33, in the Analytical Data tables:
Similarly, the tables do not include results for waste sample B99-32, also shown on
Figure 2-1. Please verify the SDA industrial waste and fluid sample locations.

Response: From the probes installed within the south disposal area (SDA), only solid
waste and/or soil samples were collected for laboratory analysis from GeoProbes GP-99-
29, GP-99-30, GP-99-31, and GP-99-20. One solid waste sample was collected for
analysis from boring B-32. One solid waste sample and one fluid waste sample were
collected for analysis from boring B-33. Therefore, only one fluid waste sample was
collected from the SDA from boring B-33. The report text Section 2.2.3 has been
corrected to reflect the actual analytical testing program implemented for the project.
Figure 2-1 has also been corrected to reflect the collection of only one fluid sample from
the SDA.

Analytical data from the solid waste sample collected from boring B-32 and the solid and
fluid waste samples collected from boring B-33 were inadvertently excluded from the
IWU Waste Analytical Data Table provided in Appendix C. Results from the analysis of
these three samples m’e included in the enclosed corrected table which replaces the
current IWU Waste Analytica! Data Table in Appendix C.
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Please provMe the surveyed elevations for ground surface at all geoprobes, borings,
piezometers’, and investigation wells, and top-of-casing elevations for any installations
usedJbr the collection offluid-level measurements.

Response: A copy of a site map and summary table provided by Martin Survey
Associates, Inc. is attached that provides the requested survey data.

5. Please provide one copy of the laboratory analytical sheets for all analytical results.

Response: WMTX has requested that the laboratory produce one copy of the analytical
reports for submittal to the TNRCC. This information will be forwarded to the TNRCC
upon receipt from the laboratory.

I apologize for the delay in providing this response to TNRCC cormnents. Please do not hesitate
to contact me at telephone number (512) 272-6221 in Austin or Michael Caldwetl at (225) 658-
7570 with any questions or co~nments you may have.

Sincerely,
Waste Management of Texas, Inc.

Rusty Fusilier, P.E.
District Engineer

l~’:rf/lnc
Enclosures

cc wto enclosures: Marcos Elizondo, WMTX
Ric Green, WMTX
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1 Introduction

This report presents the results of investigation activities conducted by
ThermoRetec Consulting Corporation (ThermoRetcc) on behalf of Waste
Management of Texas (WM), at the Closed Industrial Waste Unit of the Austin
Community Landfill (ACL).

The investigation was performed in accordance with an Investigation Work
Plan prepared by ThermoRetec, dated August 4, 1999, and an Addendum to
Investigation Work Plan- Closed Industrial Waste Unit of the ACL, dated
November 3, 1999.

The Work Plan presented a field investigation program to gather additional
information required to assess current and future risk presented by the IWU
and to evaluate potential remedial options for the IWU. Preparation and
revision of the Work Plan was conducted with the involvement of the Texas
Natural Resource Conservation Commission (TNRCC) and the surrounding
residents.

1.1 Investigation Objectives
The objectives of the field investigation were to obtain the necessary data
needed to evaluate the following:

¯ fluids quality within the IWU;

¯ evaluate the limits of the waste;

¯ the potential for migration of constituents away from the IWU;

¯ potential human health risks associated with the IWU; and

,, potential remedial options for the IWU.

The field investigation consisted of three components including a subsurface
fluids investigation, a soil and waste investigation, and a storm water and
sediments investigation. Specific activities conducted during the field
investigation include:

Introduction I-1
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Site Investigation Report - Closed Industrial Waste Unit - Austin Community Landfill, Austin, Texas

¯ fluid monitoring, sampling and analysis;

¯ hydraulic conductivity testing;

¯ soil borings for evaluation of limits of the waste;

¯ soil boring\investigation well installation;

¯ waste material sampling and analysis; and

¯ storm water and sediment sampling and analysis.

1.2 Site Background and History
As shown on Figure 1-I, the ACL facility is located east of Austin in Travis
County. The current ACL facility is a 290-acre municipal solid waste landfill.
Disposal cells have been constructed on 216 acres of the facility and an
additional 74 acres are permitted for future landfill expansion. Figure 1-1 also
shows the layout of the landfill and the surrounding area. Two other landfills
are located adjacent to the ACL, the closed Travis County landfill located
south of the ACL, and a facility operated by Browning Ferris Industries located
north of the ACL.

Table 1-1 presents a summary of some of the significant events in the history
of the ACL. As shown on the table, a 108 acre portion of the ACL was first
opened as a sanitary landfill by Universal Disposal in 1970.

Starting early in 1971, the 10.36 acre IWU, was used for the disposal of wastes
reported to include spent acids, spent caustics, spent solvents, paint residues,
industrial process water, and waste hydrocarbons. Figure 1-3 shows areas of
known or suspected industrial waste management activities. Bulk liquids were
disposed of in four, 10-foot deep, diked, in situ clay ponds. Pond No. 1, with
an approximate capacity of 206,000 gallons was reportedly used for the
disposal of spent solvents and paint residues. Pond No. 2, with an approximate
capacity of 270,000 gallons, was reportedly used for the disposal of spent acids
(principally sulfuric and hydrochloric acids) which were neutralized
periodically with spent caustics or lime. Pond No. 3, with an approximate
capacity of 472,000 gallons, was reported to have been the disposal site of
industrial process wash water. Pond No. 4, the largest of the ponds with an
approximate capacity of 840,000 gallons, was reported to have been used for
the disposal of spent solvents and industrial process wash water. Bulk liquids
that were disposed of in these ponds were allowed to evaporate (Wimberly,
1972).

Introduction 1-2
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Table 1-I Site History Summary- Austin Community Landfill
Date Event Notes

Dec. 1970 Sanitary landfill approval granted to Universal Disposal for ¯ Approval contingent on construction
108 acre property of rip rap dikes for drainage

May 1971 Commercial i~dustrial solid waste facility approval granted to
Industrial Waste Materials Management

May 1972 Texas Water Quality Board (TWQB) orders the end of
chemical waste disposal at the IWU

June 1972 TWQB orders closure of the IWU

Feb. 1973 Implementation of TWQB closure requirements for IWU ¯ excavation of stained soil
¯ construction ofaclay cutoffwall
¯ construction of a clay cap

July 1973 Universal Disposal sold ACL to Longhorn Disposal Service,
Inc.

Oct. 1974 Sanitary landfill approval transferred to Longhorn Disposal
Service, Inc.

March 1975 Longhorn Disposal applies for a municipal solid waste landfill
permit

Sept. 1977 Municipal solid waste landfill permit granted by Texas
Department of Health (TDH)

1978 Longhorn Disposal sold ACL to Austin community Disposal " ’ ’
Company, Inc. who formed Longhorn Community Disposal
(LCD)

1979 LCD applies for permit amendment to allow expansion of
municipal solid waste landfill to 216 acres

June 1980 Seepage was observed in a landfill area southwest of the IWU

1981 LCD performs maintenance improvements in the 1WU ¯

July 1981

Sept. 1981

July 1988

July 1991

Dec. t997

June 1998

Permit amendment to allow landfill expansion granted by TDH

ACL sold to Waste Management of North America (presently,
Waste Management of Texas)
Permit amendment to allow installation of a gas collection
system granted
Permit amendment to allow additional 74 acre landfill
expansion granted
Texas Natural Resource Conservation Commission’ (TNRCC)
approves Waste Management of Texas work plan to
characterize materials stored in IWU

A sampling and analysis plan and a work plan for the removal
of waste from the IWU were completed

site grading and soil placement to
promote drainage and prevent
ponding
placement of additional clay on the
existing cap
reseeding of portions of the existing
cap

Phase I study to characterize wastes
for establishment of appropriate
treatment and disposal options for
IWU wastes

Introduction i-3
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1.2.1

Additionally, wastes containerized in drums were disposed of in the IWU.
Once a sufficient quantity of drums had accumulated, trenches were dug,
drums were stacked inside them, and these drums ~vere covered with three feet
of soil (Wimberly, 1972). An estimated 21,000 drums of waste were buried at
the IWU before operation ended in May 1972 (Carter & Burgess, 1999).

In 1975, the disposal of Type I municipal solid waste (MSW) began at the
ACL site. The following year, disposal of certain non-hazardous industrial
wastes began. Additional landfill cells have been constructed by Waste
Management since 1983 for disposal of MSW. The MSW disposal operations
at the ACL site are presently active.

Industrial waste disposal in the IWU ended in early 1972. The closure
activities for the unit included removal of stained soil identified in the area and
installation of a clay cap overlying the IWU. In 1981, additional closure
activities were performed to improve the containment of industrial wastes
including site grading and soil placement to promote drainage and prevent
ponding, placement of additional clay on the existing cap, installation of a clay
cut-off trench, and vegetation reseeding of portions of the existing cap.

The layout of the IWU is shown in Figure 1-3.

Past Investigations
Table 1-2 lists past environmental and geotechnical investigations that have
taken place at the ACL and a brief summary of their respective scopes.

Table 1-2
Date
1970

April i9’~2
April1972

June 1974

1977

Introduction

Site Investigation Summary Austin Community Landfill
Investigation

Proposed landfill subsurface Investigation,
Trinity Engineering Testing Corporation
(TETCO)

Texas Water Quality Board (TWQB) Inspection
IWU subsurface investigation, TETCO

Landfill expansion investigation

Scope
¯ four soil borings in proposed sanitary

landfill area,
¯ collection of soil samples,
¯ analysis for geotechnical propertie~;
* inspection of IWU;
* two soil borings in industrial waste

¯ one soil boring in area of proposed
landfill extension;

¯ three test borings in drum disposal Site

¯ collection of soil samples analysis of
t~ee soil samples for metals;

¯ analysis of soil samples for hydraulic
conductivity;

Environmental investigation at the IWU, TWQB

1-4
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1979

19’8o

July -
August

1980
1980

1981

1982

Unknown

July 1986

1990 -1992

1994
1995

1996

1998

Sept. 1998

Engineering investigation, TETCO

Geotechnical Investigation and Laboratory
Analysis, Jack H. Holt, PhD. & Associates, Inc.
(Holt)

Unknown investigation, H01t

Environmental investigation at the IWU, Texas
Department of Water Resources (TDWR)

Quarterly surface water monitoring

Unknown investigation, Underground Resource
Management, Inc.
Abandonment of three monitoring wells in Site "
No. 1
Geotechnical evaluation oflWU area, July 1986,
McBride-Ratcliff& Associates (McBride)
Comprehensive Hydrog~c~logic A~sessment -
Austin Community Type I Municipal Landfill -
October, 1992, McBride

Unknown investigation, Holt
Engineering evaluation of Phase I area

Groundwater monitoring system installation
expanded

IWU waste characterization, OHM Corporation
(OHM)

IWU geophysical investigation, RUST
Environmental & Infrastructure, Inc, (RUST)

¯ one boring in Old Wet Weather Area,
¯ collection of soil samples,
¯ laboratory analysis for geotechnical

properties;
¯ 17 soil borings in area of proposed

landfill expansion,
¯ collection ofsoilsamples;
¯ laboratory analysis for geotechnical

properties and hydraulic conductivity;
¯ installation of 14 soil borings.

¯ collection of soil and groundwater
samples,

¯ laboratory analysis for metals and
organic compounds;

¯ collection of soil and surface water
samples,

¯ laboratory analysis for water quality
parameters;

¯ installation of monitoring wellsMW-I
and MW-2;

cone penetrometer testing at 20 locations

¯ installation of’five piezometer~,
¯ field permeability tests on weathered

clay,
¯ hydraulic conductivity of unweathered

clay measured.
¯ installation of 21 piezometers.
¯ installation of 30 soil borings,
¯ installation of 5 piezometers;
¯ installation or conversion of 11

monitoring wells throughout the landfill,
¯ quarterly groundwater monitoring;
¯ 20 soil borings,
¯ collection of soil and waste samples,
¯ laboratory analysis for metals, organic

compounds, and pH;,
¯ low-frequency electromagnetic induction

survey.

The findings of the investigations identified in Table 1-2 are summarized in
Section 3 of the ThermoRetec Investigation Work Plan, dated August 4, 1999.

Introduction 1-5

WM-012996

TJFA 204
PAGE 022



Site Investigation Report - Closed Industrial Waste Unit - Austin Community Landfill, Austin, Texas

1.3 Report Organization
This Site Investigation report is.organized into three sections. Documentation
of investigation activities is presented in Section 2 and Section 3 presents a
summary of the investigation results.

Introduction 1-6
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2 Investigation Activities

This investigation section documents field investigation procedures and
activities conducted at the site by ThermoRetec. A representative from Carter
& Burgess was on-site during the installation of all Geoprobe TM and hollow
stem auger borings, soil and fluid sampling, and storm water and sediment
sampling. A representative of the TNRCC was also present on the site
periodically during the field investigation. Photographic documentation of
investigation activities is provided in Appendix A.

2.1 Soil and Waste Investigation
The soil and waste investigation activities began with the installation of 31
Geoprobe rr~ (direct push) borings within the limits of the IWU. Six borings
were completed in the bulk disposal areas, eleven borings were completed in
the saddle area (between the north and south disposal areas), eight borings
were completed in the north disposal area, and six borings were completed in
the south disposal area. Two additional borings were completed in the south
disposal area using a rotary drilling rig and hollow stem auger techniques to
obtain additional data and samples.

All borings were installed by a State of Texas Licensed Monitor Well Driller,
under the supervision of a ThermoRetec Geologist.

To evaluate the unweathered Taylor Clay located beneath the IWU; four deep
soil borings were also installed within the boundary of the IWU, but outside of
areas anticipated to contain industrial waste. These deep borings were
advanced to a depth of approximately 30-feet below the weathered/
unweathered clay contact to collect a soil sample of the unweathered clay for
laboratory analysis.

The location of each Geoprobe TM and soil boring is shown in Figure 2-1.

2.1.1 Boring Installation
During the installation of Geoprobe TM borings and two rotary rig auger
borings within the IWU, soil samples were collected continuously from the
land surface to the total depth of the boring using a four-foot long, two-inch
diameter sampler with a clear PVC liner. During the two borings installed with
a rotary rig within the IWU, samples were collected continuously from the land

Investigation Activitles 2-1
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surface to the total depth of the boring using a five-foot long, four-inch split
barrel sampler. The soil sample lithologies were described by a geologist and
recorded on a field log. Boring logs are included as Appendix B.

Selected soil and waste samples collected during boring activities were field-
screened using standard headspace methods, for the presence of volatile
organic compounds (VOCs). The samples collected for headspace screening
were placed into properly labeled plastic storage bags and allowed to
equilibrate for a minimum of 30 minutes. Aider the headspace samples had
equilibrated, an organic vapor meter (OVM) with an 11.7 eV lamp was used to
screen the sample by inserting the probe into the bag and recording the meter
reading. Field OVM readings collected from each boring are prbvided on the
soil boring logs included in Appendix B.

If evidence of liquid IW was encountered in the Geoprobe orM borings, the
borings were converted to piezometers. Geoprobe TM borings that were not
completed as piezometers as discussed in the Fluids Investigation Section 2.2,
were properly plugged and abandoned. Of the nine Geoprobe ~a borings that
were not completed as piezometers, two were plugged by placement of
hydrated bentonite from total depth back to the surface and the remaining
seven borings were plugged by pumping neat Portland cement/bentonite grout
from the total depth of the boring back to the surface using a Tremie pipe.

The four deep borings installed within the boundary of the IWU were advanced
to a depth approximately 30-feet below the weathered/unweathered clay
contact to collect a soil sample of the unweathered clay for laboratory analysis.
The four deep soil borings identified as borings DB-1, DB-2, DB-3, and DB-4,
were installed using a rotary drilling rig and hollow stem auger techniques.
The locations of the four deep soil borings are depicted on the Boring and Well
Location Map, Figure 2-1.

The four deep borings were advanced to a depth approximately 10 feet above
the estimated elevation of the contact between the weathered and unweathered
clay, using a center drill plug in the hollow stem augers. The general lithology
to this depth was estimated based on auger cuttings. Upon reaching a depth
approximately 10 feet above the estimated elevation of the contact between the
weathered and unweathered Taylor Clay, the auger center plug was removed
and continuous soil samples were collected to accurately identify the top of the
unweathered clay. The soil lithology observed during the installation of the
deep borings was described by a Geologist and documented on the soil boring
logs, included in Appendix B.

Soil samples were collected using a two-foot long, split barrel sampler for field
headspace screening. The samples were collected for headspace screening as

Investigation Activities 2-2
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previously described. OVM readings are presented on the boring logs included
in Appendix B.

Upon confirming the depth of the weathered/unweathered clay contact, the
boring was advanced approximately two to three feet into the unweathered clay
using a 12.25oinch diameter hollow stem auger.

The MSW encountered in deep borings DB-1 and DBo4 was saturated with
fluid. The fluid was dark gray to black in color. The MSW intervals exhibiting
the presence of fluid in borings DB-1 and DB-4, are documented on the soil
boring logs included in Appendix B. Fluid was not encountered during the
installation of deep borings DB-2 and DB-3.

To reduce the potential of downward migration of possible contaminants
encountered in shallow soils, eight-inch, schedule 80 PVC casing was placed
inside the 12.25-inch hollow stem auger. A cap consisting of plaster or PVC
was placed on the bottom of the casing to eliminate the infiltration of fluids
and/or grout into the casing. The eight-inch casing was then grouted in place
with Portland cement/bentonite grout from the bottom of the borehole to the
surface using a Tremie pipe. The Tremie pipe was inserted in the annulus
between the outside of the eight-inch PVC casing and the inside of the 12.25-
inch hollow stem auger. As each five-foot section of 12.25-inch auger was
removed, additional grout was added to the borehole to bring the grout level to
ground surface. The cement grout was allowed a minimum of four days to
properly cure. After allowing for the cement grout to properly cure, each of
the four borings were advanced 30-feet into the unweathered clay using a four-
inch diameter augers inserted inside the eight-inch casing. Samples of the dark
gray, unweathered clay were collected approximately every five feet using
two-foot long, split barrel samplers. These samples were collected for
headspace screening as described previously.

After a soil sample was collected from the bottom of each of the deep borings,
the four boreholes were abandoned by the placement of neat Portland cement
grout from the total depth back to the surface. The casing remained in place
after being filled with the grout from total depth to the surface.

All GeoprobeTM and hollow stem auger boring locations were surveyed for
position and ground level elevations by a registered professional surveyor.

2.1.2 Health and Safety & Air Monitoring
During the installation of the Geoprobe Tra borings, the Geoprobe T~ was
positioned perpendicular to the prevailing wind to allow any possible vapors
emanating from the boreholes to be carried away from site personnel. The

Investigation Activities 2-3
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wind direction was determined and monitored using plastic flagging as
streamers. An exclusion work zone was laid out around each boring and
marked with orange traffic cones. Only authorized personnel were allowed
inside this area while borings were being completed. A self-contained
breathing apparatus (SCBA) rescue pack was positioned up wind outside the
exclusion zone at the designated meeting area. Fire extinguishers and first aid
kits were positioned for quick access. Escape breathing air packs were located
in each work area to allow easy access for evacuation if necessary. Personal
protective equipment (PPE) was worn by all field personnel and consisted of
Tyvek overalls, disposable chemical resistant boots worn over steel toe boots,
inner gloves and chemical resistant outer gloves (boots and outer gloves were
taped to the coveralls), hard hats, and safety glasses. Either a half-face or a
full-face respirator with organic vapor/acid gas and particulate filter cartridges
were available for all personnel, and were worn during the installation of some
of the borings within the disposal areas that, based on previous investigations,
had the potential to emit vapors. All field personnel had personal hydrogen
sulfide detectors that were set to alarm at a concentration level of 5ppm
hydrogen sulfide.

To ensure the safety of on-site personnel and the neighboring community,
continuos air monitoring was conducted during installation of all borings
within the IWU. Monitoring was conducted in the breathing zone immediately
downwind of all borings, after the boring had penetrated the clay cap or
encountered waste material. Air monitoring was conducted with an OVM
equipped with an 11.7 eV lamp to measure organic vapor concentrations, a
combustible gas indicator (CGI) to measure percent lower explosive level
(LEL), hydrogen sulfide (H2S) concentration, and percent oxygen (O2), and a
radiation meter capable of detecting Alpha, Beta and Gamma radiation. All air
monitoring instruments were properly calibrated each day before use, and
background readings were recorded each day before beginning work.

To minimize the potential of vapor emissions, open boreholes were covered
with a plastic cap. This was done whenever drilling tools were not in the
borehole.

During the installation of the Geoprobe T~ borings within the IWU, no
detectable concentrations of VOCs, H2S, radiation, or explosive concentrations
of vapor were observed in the breathing zone or downwind of the exclusion
zone. Because the four deep borings locations were placed in areas of the IWU
where IW was not anticipated to be encountered and hazardous conditions
were not observed during the installation of the Geoprobe rM borings within the
IW, the SCBA equipment was not utilized during the installation of the four
deep borings.

Investigation Activities 2-4
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2.1.3 Soil Sampling and Analysis
During the Geoprobe ~M soil boring investigation, IW samples were collected
for laboratory analyses. Four IW samples were collected from the bulk
disposal area, one from the approximate location of each former disposal pond.
Two IW samples were collected for laboratory analysis from the north disposal
area and two IW samples were collected from the south disposal area.

IW samples, and unweathered clay soil samples collected for laboratory
analysis were placed in properly labeled laboratory supplied glassware, placed
in protective plastic bags and stored in a cooler on ice pending delivery to
Waste Management’s contract laboratory for analysis. Samples were analyzed
for Appendix IX constituents of Federal Regulation 40 CFR Part 264,
Regulations for TSD Facility Standards (Appendix IX). Sample identification
is provided in the analytical results tables included in Appendix C.

Fourteen soil samples were collected from Geoprobe ru borings to be analyzed
for geotechnical parameters including moisture content, dry bulk density,
liquid limit, plasticity Index and coefficient of permeability, in accordance with
appropriate ASTM Standards. Undisturbed samples of the clay cap located
above the IW, and the weathered clay located beneath the industrial waste were
collected with small diameter Shelby tubes for geotechnical analyses. The
geotechnical soil samples in the Shelby tubes were properly labeled, the ends
of the tubes sealed with plastic and tape to prevent moisture loss or disturbance
of the sample, and were then delivered to the geotechnical laboratory for
analyses.

Additionally, four unweathered clay soil samples were collected from the four
deep soil borings (one sample from each deep boring). The unweathered clay
samples collected from the four deep soil borings appeared dry and no
evidence of groundwater or fluid was observed in borehole or in the
unweathered clay samples collected during the installation of the four deep soil
borings.

Upon reaching a depth approximately 30 feet below the elevation of the
weathered!unweathered clay contact, one soil sample was collected from the
bottom of each of the four deep borings. Sample depths are documented on the
soil boring logs included in Appendix B. The soil samples were collected with
a two-foot long, split barrel sampler. These samples were placed in properly
labeled laboratory-supplied glassware, placed in protective plastic bags, and
stored in a cooler on ice pending delivery to the laboratory for analysis for
Appendix IX constituents.
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For quality control purposes, the soil sample collected from deep boring DB-3
was split and half of the soil sample was submitted to the laboratory as an
unidentified duplicate.

2.1.4 Decontamination and Management of Investigation
Derived Waste

Prior to commencement of GeoprobeTM and hollow stem auger boring
operations and subsequent to each GeoprobeXM/boring, the GeoprobeTM soil
samplers, drill rod, augers, split-barrel samples and other associated sampling
equipment was decontaminated with a high-pressure spray washer. During
sampling activities, the soil samplers and associated equipment were
decontaminated in buckets using potable water and a laboratory detergent wash
followed by a distilled water rinse. All decontamination fluids were collected
and placed into labeled and sealed drums for temporary storage onsite pending
proper disposal. Also, all soil or waste debris generated during the installation
of these borings, and all used PPE was collected, placed in labeled and sealed
drums and temporarily staged on-site pending proper disposal.

2.2 Fluids Investigation
The fluid investigation consisted of the installation of piezometers within the
IWU, and the installation of investigation wells outside of the perimeter of the
IWU. Fluid samples were collected from the piezometers located within the
IWU to characterize the IW. Fluid samples were collected from the
investigation wells located outside of the IWU, to evaluate groundwater quality
outside of the IWU. Hydraulic conductivity testing was conducted on three of
the investigation wells located outside of the IWU, to evaluate the hydraulic
characteristics of shallow groundwater adjacent to the IWU.

2.2.1 Piezometer Installation
Piezometers were installed in 22 GeoprobeTM borings within the IWU. The
borings were advanced to the top of the weathered clay liner or to Geoprobe
refusal. After each GeoprobeTM boring had been advanced to the intended
depth, the borehole was enlarged using a 3-inch probe point. A piezometer
was then constructed in the boring using one-inch diameter, flush jointed, 10-
foot long, Schedule 80, factory slotted (0.010-inch) PVC well screen which
was set across the waste. A section of one-inch diameter, flush jointed,
Schedule 80, PVC well casing extended from the top of the well screen to
several feet above the ground surface. A sand pack was installed in the
annulus and extended at least two-feet above the top of the well screen. A
hydrated bentonite seal was then placed above the sand pack and extended to
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the surface. The piezometers were gauged to evaluate fluid levels prior to the
collection of fluid samples.

Piezometer construction methods are detailed on the boring logs included in
Appendix B.

2.2.2 Investigation Well Installation
Eleven borings were installed outside the perimeter of the IWU in an attempt
to find suitable locations for the installation of investigation wells to evaluate
shallow groundwater conditions adjacent to the IWU. These soil borings are
identified as MW99-23, MW99-24, MW99-25, MW99-26, MW99-26A,
MW99-27, MW99-28, MW99-29, MW99-29A, MW99-30, and MW99-31.
Because fluid-saturated MSW was encountered in eight of the soil borings,
only soil borings MW99-23, MW99-29A, and MW99o30 were converted to
investigation wells. Investigation wells were not constructed in the eight
borings because the presence of fluid saturated MSW would not allow for
investigation well construction that would preclude the infiltration of MSW
fluid into the investigation well and shallow groundwater below. Five borings
were installed along the southern boundary of the IWU, adjacent to the
drainage feature south of the IWU. All five of these boring locations
encountered fluid-saturated MSW; therefore, an investigation well could not be
installed south of the IWU.

Soil boring locations are presented in the Boring and Well Location Map in
Figure 2-1.

The 11 soil borings were installed using a rotary drill rig, and hollow stem
auger techniques. During the installation of the borings, soil samples were
collected continuously from the ground surface to the MSW, or to the
weathered/unweathered clay contact using a five-foot long, four-inch diameter
split barrel sampler. The soil sample lithologies were described by the
Thermoretec Geologist and recorded on a field log. Boring logs are included
as Appendix B.

Soil samples were collected for field headspace screening as previously
described. If the boring encountered municipal waste it was properly plugged
and abandoned buy pumping neat Portland cement/bentonite grout through a
Tremie pipe placed at the bottom of the boring, back to the surface. If the
boring did not encounter municipal waste, it was continued to the
weathered/unweathered clay contact. A two-inch diameter, flush jointed, 10-
foot long, Schedule 40, factory slotted (0.010-inch) PVC well screen was set
across the weathered/unweathered clay contact. A section of two-inch
diameter, flush jointed, Schedule 40 PVC well casing extended from the top of
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the screen to approximately four-feet above land surface. A sand pack was
installed in the annulus and extended at least two-feet above the top of the well
screen. A two-foot thick hydrated bentonite seal was placed above the sand
pack and the annulus was grouted with neat Portland cement/bentonite grout to
the surface. The wells were capped with a locking well cap, and protected with
a steel stick-up well vault with a padlock, and set in a four-foot by four-foot
concrete pad. The three investigation wells constructed during this
investigation are identified as MW99-23, MW99-29A, and MW99-30. These
three wells were developed to remove fine sediments and correct any
formation damage caused by drilling. A total of between nine to 19 well
volumes of groundwater were removed from the three wells during
development. All development water was collected and temporarily stored on
the site as previously discussed.

To ensure the safety of on-site personnel and the neighboring community, air
monitoring was conducted during installation of all borings outside the IWU as
previously discussed for the borings inside the IWU.

All borings and investigation wells installed outside the IWU were surveyed by
a registered professional surveyor for position, ground level and top of casing
elevations if applicable.

2.2.3 Fluids Monitoring
One fluid sample was collected directly from open boring B-33 in the south
disposal area, from three piezometers installed in the bulk waste area, and three
piezometers installed in the north disposal area for laboratory analyses. The
remaining 16 piezometers installed in IW areas did not generate a sufficient
quantity of fluid to allow sampling. The fluid samples collected from the
piezometers and Geoprobe xM borings located within the IWU, were collected
utilizing a small diameter bailer, placed in properly labeled laboratory supplied
glassware, placed in protective plastic bags and stored in a cooler on ice
pending delivery to the laboratory for analysis. Samples were analyzed for
Appendix IX constituents.

The two investigation wells MW 99-29A and MW 99-30, and the existing
piezometer PZ-26 located hydrogeologically down gradient from the IWU;
were sampled in evaluate if chemicals of interest identified within the IWU
have impacted shallow groundwater down gradient of the IWU. Investigation
well and piezometer locations are presented in Figure 2-1.

Prior to sampling, water levels in wells MW 99-23, PZ-25, and the three down
gradient wells were gauged using a Keck Instruments, Inc. interface probe.

Investigation Activities 2-8

WM-O 13006

TJFA 204
PAGE 032



Site Investigation Report - Closed Industrial Waste Unit - Austin Community Landfill, Austin, Texc~

Following gauging of the wells, the sampling team set up at PZ-26 to purge
and sample. Low flow purging of the wells was prescribed for the IWU. In
accordance with the TNRCC Guidelines for Low-Flow Purging and Sampling
of Groundwater Monitor Wells, tubing for a Geopump peristaltic pump was
inserted into the well in the center of the well screen. The pump was started at
a 0.10 Liter sustained flow rate. A Horiba U-20 inline sampler and a closed
flow-through cell were used to measure dissolved oxygen, temperature, pH,
electrical conductivity, and turbidity. Following initiation of low-flow purging
the water level in PZ-26 demonstrated continuous draw-down with purging.
The groundwater elevation in PZ-26 continued to fall with the peristaltic pump
running a minimum flow rate, and a steady state groundwater elevation could
not be maintained. Accordance with TNRCC guidance, a constant groundwater
elevation should be maintained during low-flow purging. Based upon
discussions with TNRCC personnel, it was agreed that a minimum of one well
volume would be removed from each well prior to sampling, utilizing a
peristaltic pump to minimize volatilization of organic compounds and agitation
of sediments within the well. Field parameters were periodically recorded
during purging. Following removal of over a well volume from PZ-26 the team
began sampling. Groundwater samples were placed in properly labeled
laboratory supplied glassware, placed in protective plastic bags and stored in a
cooler on ice pending delivery to the laboratory. Split samples were also
collected by the TNRCC for Appendix IX constituents. A duplicate VOC
sample was collected by ThermoRetec from PZ-26. Sampling was performed
in accordance with general industry practice.

Low-flow purging then continued at MW 99-29A. Following removal of one
well volume, MW 99-29A was sampled for Appendix IX constituents and the
TNRCC began collecting split samples. Continuous sampling of the well
decreased the water level to the maximum depth of the well screen; therefore,
sampling was discontinued. Subsequently, the team began micro purging MW
99-30. A single well volume was removed from MW 99-30 and split sampling
commenced but was discontinued due to the advanced time of day.

The sampling team returned to the site the following day to complete collecting
groundwater samples from MW 99-29A and MW 99-30. TNRCC personnel
completed sampling MW99-29A and split sampling of MW 99-30 was
completed by both parties.

For QA/QC purposes, a field blank sample was collected subsequent to the
completion of groundwater sampling at MW99-29A.

Investigation derived waste was collected and managed as previously
described in Section 2.1.5.
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2.3 Storm Water and Sediment Investigation
Storm water and sediment samples were collected from the drainage systems
entering and exiting the ACL, adjacent tot the IWU, to evaluate if the IWU is
affecting storm ~vater at the site. Because the drainage features located in the
vicinity of the IWU are intermittent, the storm water and sediment sampling
had to be conducted subsequent to a rain event so that a sufficient quantity of
storm water was available for sample collection.

2.3.1 Description of Field Activities
Four sets of storm water and sediment samples were collected from four
sample locations as prescribed in the Investigation Work Plan. The first storm
water (SW-1) and sediment (SED-1) samples were collected on the north
boundary of the facility where storm water enters the ACE The second set of
storm water and sediment samples (SW-2 and SED-2, respectively) was
collected southwest of the IWU where the drainage exits the facility. The third
set of samples (SW-3 and SED-3) was collected from the drainage area
adjacent to the south side of the IWU. The forth set of samples (SW-4 and
SED-4) was collected where storm water enters the facility from the south
boundary of the ACE The four storm water and sediment sample locations
were surveyed by a registered professional surveyor. Figure 2-2 depicts the
location of the storm water and sediment samples.

2.3.2 Sampling and Analysis
Storm water and sediment samples were collected by ThermoRetec personnel
on March 22, 2000. Storm water at each sample location was field screened for
dissolved oxygen, pH, electrical conductivity, and temperature before samples
were collected.

For QA/QC purposes, a field blank sample was collected by ThermoRetec
personnel, utilizing distilled water. The field blank was collected subsequent
to the completion of sampling at SW-4/SED-4 location.

Storm water, sediment samples, and field blank sample were placed in properly
labeled laboratory supplied glassware, placed in protective plastic bags and
stored in a cooler on ice pending delivery to Quanterra Laboratories located in
Austin, Texas. All samples were analyzed for Appendix IX constituents.
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3 Investi,qation Results

3.1 Soil and Waste Investigation
The site investigation results are presented in this section. Data reviewed from
previous investigations conducted at the site were utilized to provide additional
information regarding conditions at the site.

3.1.1 Site Stratigraphy
Based on a review of pre-existing stratigraphic data collected from the ACL
and evaluation of the lithology encountered during the installation of probes
and soil boring as part of this investigation, a stratigraphic model was
developed for the IWU.

The south disposal area of the IWU generally consists of 5 to 10 feet of clay
cap overlying 10 to 20 feet of a mixture of MSW and clayey soil. Fluid was
observed in the MSW and clayey soil encountered in the south disposal area.
The MSW and clayey soil was underlain by 5 feet or less of clay cap. This clay
cap was underlain by approximately 5 to 10 feet of IW. The base of the IW
was observed approximately 30 to 42 feet below ground surface (bgs) in the
south disposal area of the IWU. Approximately two to four feet of weathered
native Taylor Clay was observed below the IW, underlain by the very dark
gray, unweathered, dry, dense, Taylor Clay. The Taylor Clay in the vicinity of
the ACL is approximately 200 to 400 feet thick, underlain by the Austin Chalk
limestone.

The stratigraphy observed in the saddle area located south of the bulk disposal
area and the north disposal area and north of the south disposal area, consisted
of approximately two to five feet of clay cap underlain by approximately 10 to
18 feet of MSW and clayey soil. Fluid was observed in the MSW and clayey
soit encountered on the central portion of the saddle area but was not observed
in borings installed on the eastern portion of the saddle area. The MSW and
clayey soil was underlain by weathered native Taylor Clay.

The stratigraphy observed in the bulk disposal areas located on the northern
side of the IWU, generally consisted of approximately two to 10 feet of clay
cap underlain by stabilized IW. The IW was observed to a depth of
approximately 11 to 16 feet bgs, underlain by weathered native Taylor Clay.
MSW was not observed above the IW in the bulk disposal area.
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The general stratigraphy encountered in the north disposal area consisted of
approximately 6 to 11 feet of clay cap underlain by approximately five to
seven feet of IW. The bottom of the IW was observed at depths ranging from
approximately nine to 19 feet bgs. The IW was underlain by weathered native
Taylor Clay.

Based upon the stratigraphic data collected during this investigation, three
cross sections were drawn through the IWU. Figure 3-1 depicts the cross
section locations. Figure 3-2 (Cross Section A-A’) crosses the IWU in a north-
south direction and incorporates data collected from the closed Phase I disposal
area located south of the IWU, crosses the drainage feature located south of the
IWU, intersects the south disposal area, through the saddle area to the bulk
disposal areas.

Figure 3-3 (Cross Section B-B’) shows the lithology of the IWU in an east-
west direction, extending from investigation well MW99-29A through the
south dispos.al area to investigation well MW99-23.

Figure 3-4 (Cross section C-C’) trends in a north-south direction, through the
saddle area and the north disposal area.

As part of the Geol?robeTM boring investigation of the IWU, a total of 14
relatively undisturbed soil cores were collected for Geotechnical analysis from
11 different GeoprobeTM borings. Two soil cores were collected from three of
the GeoprobeTM borings (GP-99-4, GP-99-16, and GP-99-26) and one soil core
was collected from the remaining seven borings. For each boring where two
soil cores were collected for Geotechnical analysis, one soil core was collected
from the clay cap located above waste material, and the second soil core was
collected from the native weathered, Taylor Clay located beneath the waste
material. The samples collected for Geotechnical analysis were analyzed for
Moisture Content, Dry Bulk Density, Liquid Limit, Plasticity Index, and
Hydraulic Conductivity by Environmental Drilling Services, Inc., in Austin,
Texas. The laboratory results are provided in Appendix E. Geotechnical
testing results indicated the hydraulic conductivity of the clay cap samples
collected from the IWU, ranged from 1.1 x 10-8 cm/s to 7.7 x 10-8 cm/s. The
laboratory hydraulic conductivity of the native weathered Taylor Clay samples
collected from the IWU, ranged from 1.4 x 10-8 crn/s to 4.6 x 10-8 cm/s.

Investigation Results 3-2

WM-013011

TJFA 204
PAGE 037



Site Investigation Report - Closed Industrial Waste Unit - Austin Community Landfill, Austin, Texas

To evaluate the unweathered Taylor Clay beneath the IWU. deep soil borings
DB-1 through DB-4 were advanced to a depth of approximately 30 feet below
the weathered clay/unweathered clay contact. The unweathered Taylor Clay
samples collected from the four deep borings consisted of a very dark gray to
black, dry, stiff, dense clay. Evidence of fractures was not observed in the soil
cores collected from the unweathered Taylor Clay.

3.1.2 Waste Evaluation
To evaluate the waste material encountered in the IWU, numerous waste
samples were collected from the borings installed within the IWU to be
analyzed for Appendix IX constituents.

During the installation of the borings completed within the IWU, what
appeared to be MSW-like material and IW-like material ~vere observed. The
MSW-like material appeared to consist of clayey soil mixed with paper,
cardboard, wood, plastic, glass, metal, fiberglass insulation, cloth, and
miscellaneous household debris. The IW-like material was variable and
ranged from soil with a yellow or black discoloration, and/or a chemical odor,
a very viscous dark red brown fluid, brown to red brown resinous material,
white to dark brown crystals that exhibited a chemical odor, and an oily brown
fluid that exhibited a petroleum hydrocarbon odor.

The types of wastes observed during the installation of soil borings varied
between different areas of the IWU. During the installation of borings in the
bulk disposal area, solidified IW-like material consisting of stained soil or
crystals that exhibited a chemical odor was observed. IW-like material, which
consisted primarily of a dark reddish brown viscous fluid was encountered
during the installation of borings in the north disposal area. MSW-like
material was not encountered in the bulk disposal area or the north disposal
area.

Only MSW-like material was encountered during installation of borings in the
saddle area between the north and south disposal areas. Borings installed
within the south disposal area encountered MSW underlain by IW with a clay
cap. The IW observed in the south disposal area was variable and ranged from
black to dark brown very viscous, or tar like material, soils with a chemical
odor, and an oily liquid exhibiting a hydrocarbon odor.

3.1.3 Constituents in Industrial Waste
The waste samples collected for laboratory analysis from the Geoprobe rM
borings installed in the IWU, were analyzed by Quanterra Laboratories located
in Austin, Texas. Analytical data qualification was performed by Integrate,
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Incorporated (Integrate), located in Baton Rough, Louisiana. Summary tables
of analytical data are provided in Appendix C.

A review of the analytical data obtained from waste samples collected from the
IWU, indicate the presence of volatile organic compounds (VOCs), semi-
volatile organic compounds (SVOCs), Pesticides, Polychlorinated Biphenyls
(PCB), and metals in the soil/waste samples collected from the bulk storage
area of the IWU. Waste samples collected from the north disposal area
exhibited the presence of VOCs, SVOCs, Metals, and Pesticides. Waste
samples collected from the south disposal area for laboratory analysis,
exhibited the presence of VOCs, SVOCs, Metals, Pesticides, Dioxin/Furans,
and Cyanide.

The constituents of interest identified in the waste samples collected from the
IWU are consistent with the types of IW that were disposed of at the ACL
IWU, based on historical information. Although analytical data identified
specific compounds in the IW, the source waste products of these compounds
cannot be determined.

3.2 Fluids Investigation
The fluids investigation consisted of the evaluation and characterization of
waste fluids inside the IWU and evaluation of groundwater quality adjacent to
and down gradient of the IWU. Additionally, hydraulic characteristics of the
shallow groundwater-bearing zone in the weathered Taylor Clay, were
evaluated at the perimeter of the IWU.

3.2.1 Groundwater Flow Characteristics
To evaluate shallow groundwater flow direction in the weathered Taylor Clay
in the vicinity of the IWU, groundwater elevation measurements were
collected from investigation wells MW99-23, MW99-29A, and MW99-30, and
piezometers PZ-25 and PZ-26. Groundwater elevation measurements were
collected in accordance with standard industry practice. Upon completion of
the installation of investigation wells MW99-23, MW99-29A, and MW99-30
and groundwater elevations reaching apparent static levels in the three wells,
groundwater elevations were subsequently measured in the three investigation
wells and two piezometers on March 3, 2000, March 16, 2000, and May 10,
2000. Table 3-1 summarizes the groundwater elevation data collected during
this investigation.
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Table 3-1
Well No.

PZ-25

PZ-26

MW99-23

MW99-29A

MW99-30

Groundwater Elevation Data
TOC

Elevation (ft)
618.80

586.90

623.10

589.67

597.99

Sample Date

March 3, 2000

March 16, 2000

May 1 O, 2000

March 3, 2000

March 16, 2000

May 10, 2000

March 3, 2000

March I6, 2000

May 10, 2000

March 3, 2000

March 16, 2000

May 1 O, 2000

March 3, 2000

March 16, 2000

May 10, 2000

Depth to
Groundwater (ft)

8.35

8.30

8.28

4.13

4.06

4.02

9.90

9.91

9.89

5.86

5.85

5.83

12.06

8.96

8.91

Groundwater Elevation
Mean Sea Level (if)

610.45

610.50

610.52

582.77

582.84

582.88

613.20

613.19

613.21

583.81

583.82

583.84

585.94

589.03

589.08

Data collected during the three groundwater elevation monitoring events
conducted during this investigation indicate the shallow groundwater flow
direction in the vicinity of the IWU has consistently been to the west, with a
gradient of approximately 0.02 feet/feet. Based upon the relatively shallow
static potentiometric groundwater elevations observed in these five wells, the
shallow groundwater present in the vicinity of the IWU appears to be semi-
confined to confined.

3.2.2 Hydraulic Conductivity Testing
To further evaluate hydrogeoloic properties of the native weathered clay which
underlies the ACL, rising and falling head slug tests were performed on four.
IWU perimeter investigation wells (MW 99-23, MW 99-29A, and MW 99-30),
and piezometer PZ-26.

ThermoRetee personnel installed an In-Situ, Inc. TROLL 4000 Data Logger
into each of the four wells. The loggers were positioned approximately 0.5 feet
above the total depth and secured within the well. The loggers remained in the
wells for 24 hours proceeding the slug tests to allow the well to reach static
equilibrium. It should be noted that MW 99-30 had not fully recharged from
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the groundwater sampling, which occurred seven days prior to initiation of the
slug test.

ThermoRetec personnel returned to the site to initiate the falling head slug
tests. First, the data logger was calibrated using a laptop computer and Win-
Situ Instrument Control Software. The initial static water level was recorded
and a depth to water measurement was verified using a Keck Instruments, Inc.
interface probe. The falling head slug test was then scheduled using the laptop
computer. At approximately ten seconds before the scheduled start of the test a
4.5 foot by 1.25 inch diameter Schedule 40 PVC slug was inserted into the
well. The slug was inserted approximately 10 feet into the water table. After
confirming the slug test was successfully initiated and data was being
generated, the procedure was repeated at each subsequent well. The wells were
allowed to recover for 24 hours.

ThermoRetec personnel returned to the site. The final static water level was
recorded and the falling head slug test was concluded. The data from the
falling head slug test was extracted from the data logger and stored onto the
laptop computer. The rising head slug test was then scheduled. Approximately
10 seconds before the scheduled start of the test the PVC slug was removed.
After confirming the slug test was successfully initiated and data was being
generated, the procedure was repeated at each subsequent well. The wells
were allowed to recover for 24 hours. It was noted that the water level in MW
99-30 had not recovered to the levels measured prior to setting the slug. It was
determined that the falling head slug test data would not be valid because the
well was not at static equilibrium at the beginning of the test. Approximately
4.89 gallons of water were bailed from the well and recovery data was
collected for 24 hours.

ThermoRetec personnel arrived at the site and extracted the data from the
rising head slug tests. The data loggers were removed from the wells and
decontaminated, purge water was stored in drums, and the wells secured.

Slug Test Analysis
The rising and falling head slug test data was analyzed using AQTESOLV for
Windows, utilizing the Cooper-Bredehoeft-Papadopulos (1967) Solution for a
slug test in a confined aquifer. The average transmissivity and storativity
calculated for MW 99-23 are 1.00 E-4 square feet per minute and 2.93 E-4,
respectively. The average transmissivity and storativity determined for PZ-26
are 4.39 E-5 square feet per minute and 8.44E-4, respectively. The estimated
transmissivity and storativity for MW 99-29A for the falling head slug test are
1.12 E-5 square feet per minute and 2.15 E-5, respectively. Transmissivity and
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storativity estimates for MW 99-30 were not calculated due to very slow
recovery rates during the 24-hour tests.

The estimated groundwater flow velocities were calculated utilizing the
calculated transmissivity for each of the three investigation wells and assuming
a transition zone thickness of five feet. The calculated hydraulic conductivity
(K) for groundwater in the vicinity of investigation wells MW99-23, PZ-26,
and MW99-29A is 0.029 feet/day (1.024x10-5 cm/sec), 0.013 feet/day
(4.589x10"6 cm/sec), and 0.0032 feet/day (l.130x10-6 cm/sec), respectively.
Flow velocities were calculated using Darcy’s equation, an effective porosity
of 0.05 (McBride-Ratcliff & Associates), and an estimated groundwater
gradient of 0.02 tVft as measured during this investigation. The calculated
flow velocities for groundwater in the vicinity of investigation wells MW99-
23, PZ-26, and MW99-29A are 4.24 feet/year, 1.90 feet/year, and 0.47
feet/year, respectively.

Well yields_were estimated using the Cooper-Jacob approximation to the Theis
Equation. The estimated well yields for MW 99-23, MW 99-29A, and PZ-26
were calculated at 33.62, 3.28, 14.03 gallons per day, respectively.

The water elevation data, semi logarithmic graphs with curve fit, residual
statistics for the curve fit, transmissivity, and storativity solutions for each
investigation well are provided in Appendix D.

A summary of solutions for the Cooper-Jacob approximation, conductivity,
and flow velocity calculations is included in Appendix D.

3.2.3 Constituents in Groundwater
To evaluate the shallow groundwater quality down gradient of the IWU for the
presence of the constituents of interest, investigation wells MW99-29A,
MW99-30, and piezometer PZ-26 were sampled and analyzed for the
Appendix IX constituents.

The groundwater, duplicate, and blank samples were analyzed by Quanterra
Laboratories located in Austin, Texas. Analytical data qualification was
performed by Integrate located in Baton Rough, Louisiana. Summary tables of
analytical data are provided in Appendix C.

For quality assurance purposes, a blind duplicate sample was collected from
PZ-26 to be analyzed for VOCs. Trip blank samples accompanied all
groundwater sampling containers from the laboratory to the field and
accompanied the collected groundwater samples back to the laboratory.
Additionally, one field blank sample was collected during groundwater
sampling.
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According to the analytical results provided by Integrate, Benzene was
detected in the groundwater sample collected from PZ-26 and the blind
duplicate sample at a concentration of 0.14 ug/L. 1,4-Dioxane was also
detected in the groundwater sample collected from PZ-26 and blind duplicate
sample at concentrations of 230 ug/L and 240 ug/L, respectively. 1,4-Dioxane
was also detected in the groundwater sample collected from investigation we!!
MW99-29A, at a concentration of 20 ug/L. According to data validation
results provided by Integrate, these concentrations were denoted as J-values
indicating that the analyte was positively identified; however, the associated
numerical value is the approximate concentration of the analyte in the sample.

According to the analytical results of the groundwater sample collected from
investigation well MW99-30, 1,1-Dichloroethane, Benzene, and
Tetrachloroethene were detected at concentrations of 0.24 ug/L, 0.33 ug/L, and
0.13 ug/L, respectively. These concentrations were denoted as J-values by
Integrate.

The analytical data indicated that low levels metals were detected in the
groundwater samples collected from PZ-26, MW99-29A, and MW99-30. The
individual metals and the concentrations detected in each groundwater sample
are provided in the analytical data tables included in Appendix C.

3.3 Storm Water and Sediment Results
To evaluate storm water and sediment samples collected from drainage
features in the vicinity of the IWU for the presence of the constituents of
interest identified in the IWU waster material, the four storm water and four
sediment samples were analyzed for the Appendix IX constituents

The storm water, sediment, field blank, and trip blank samples were analyzed
by Quanterra Laboratories and analytical data qualification was performed by
Integrate. Summary tables of analytical data are provided in Appendix C.

The qualified analytical data indicated that 19 ug/L of N-
Nitrosodimethylamine was detected in storm water sample SW-2. This
concentration was denoted as a J-value by Integrate.

The analytical data indicated that 2.8 ug/L of Acetone was detected in storm
water sample SW-3. Although Acetone, which is a common laboratory
contaminant, was not detected in the laboratory blanks, Acetone was detected
in the field blank sample collected during storm water sampling, at a
concentration of 6.5 ug/L. This concentration was denoted as a J-value by
Integrate.

Investigation Results 3-8
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The analytical data indicated that metals were detected in storm water samples
SW-1, SW-2, SW-3, and SW-4. The individual metals and the concentrations
detected in each storm water sample are provided in the analytical data tables
included in Appendix C.

The analytical data indicated that low levels pesticides were detected in all four
sediment samples (SED-1 through SED-4). Pesticides were detected in
sediment samples collected upstream and downstream of the IWU, indicating
that the presence of pesticides in the four sediment samples may be from an
off-site source and/or from surface application. These concentrations were
denoted as a J-value by Integrate.

Metals were also detected in the four sediment samples. The individual metals
and the concentrations detected in each sediment sample are provided in the
analytical data tables included in Appendix C. The metals concentrations
detected in the four sediment samples do not appear to indicate an increase in
metal concentrations downstream of the IWU.

3.4 Evaluation of Potential Interconnection of
Groundwater and Surface Water
Based upon the results of this investigation, groundwater does not appear to be
discharging into the drainage features located adjacent to the south and west of
the IWU.

During the course of the investigation conducted by ThermoRetec, the
drainage features adjacent to the south and west of the IWU were dry except
following rain events or the periodic release of water from the off-site water
tower located southeast of the ACL This indicates that the drainage features
adjacent to the IWU collect storm water runoff and are not a discharge point
for groundwater.

The shallowest groundwater bearing zone adjacent to the IWU is identified as
the transition zone between the weathered and the underlying unweathered
Taylor Clay. Static groundwater elevations in the vicinity of the IWU were
observed at levels above the transition zone and above the well screen
indicating that groundwater is confined. Piezometric elevations in the three
wells located closest to the adjacent drainage features of the IWU (PZ-25, PZ-
26, and MW99-29A), are below the elevation of the respective adjacent
drainage feature, indicating that groundwater does not discharge into the
drainage feature adjacent to the IWU. ,

Investigation Results 3-9
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3.5 Unweathered Clay Investigation Results
The depth to the top of the unweathered Taylor Clay was measured during the
installation of the four deep borings DB-1, DB-2, DB-3, and DB-4. The top of
the unweathered Taylor Clay depth was converted to mean sea level elevation
by subtracting the measured depth from the ground surface elevation as
determined by a registered surveyor. The top of the unweathered clay surface
diagram as presented in Figure 3-9 of the Investigation Work Plan, was
updated utilizing the elevation of the top of the unweathered Taylor Clay data
collected from DB-1 through DB-4 along elevation data collected from other
borings installed during this investigation. The updated Top of Unweathered
Clay Surface diagram is included as Figure 3-8 of this report. The updated
Top of Unweathered Clay Surface diagram indicates that the unweathered clay
surface generally dips to the west across the IWU, with a slope of
approximately 0.012 feet/feet. The dip of the unweathered clay surface across
the IWU generally mirrors the groundwater potentiometric surface as evaluated
during this investigation.

To evaluate the unweathered native Taylor Clay located beneath the IWU, soil
samples were collected form each deep soil boring, from a depth of
approximately 30-feet below the weathered/unweathered clay contact for
laboratory analysis. The samples were analyzed for the Appendix IX
constituents.

For quality assurance purposes, the soil sample collected from deep boring
DB-3 was split and one of the split samples was submitted for laboratory
analysis as a blind duplicate. Trip, field, and rinsate blanks were also collected
during the sampling of the deep borings.

The deep boring soil samples, duplicates, and associated blank samples were
analyzed by Quanterra Laboratories located in Austin, Texas. Analytical data
qualification was performed by Integrate. Summary tables of analytical data
are provided in Appendix C.

Analytical data indicated the presence of VOCs in the soil samples collected
from DB-1, DB-2, DB-3, DB-4, and the duplicate sample; however, these
concentrations were denoted as J-values by Integrate.

Metals were also detected in the four deep boring soil samples. The individual
metals and the concentrations detected in each soil sample are provided in the
analytical data tables included in Appendix C.

A total sulfide concentration of 2.8 mg/Kg was detected in the soil sample
collected from deep boring DB-2; however, this concentration is less than the
reporting level of 6.1 mg/kg. These concentrations were denoted as a B-value

Investigation Results 3-10
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by Integrate, indicating that the analyte was detected between the instrument
detection limit and the reporting limit.
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View of the IWU from the east.

IWU viewed from the bulk storage area Ioukin8 south towards the Phase I area.
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View looking west from the bulk storage area of the IWU.

View of’the active cell north of the IWU.
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Inst~Jlation of G~oprobe GP-99-2.

Installation of GP-99-15.
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Core samples collected from GP-99-15.

Installation of piezometer GP-99-18.
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Installation of investigation well MW-23.
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Unweathered Taylor Clay sample collected from MW-25.
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Decontamination of hollow stem augers.
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Sampling surface water and sediment from location #1.

Surface water and sediment sample location #2.
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Surface water and sediment sample location #3.

Initializing slug test at MW-23.
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Installation of slug in MW-29A.

Installation of deep soil boring DB-2.
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MSW augered to the surface during installation of deep boring DB-I.

l~lacemem of grout using a Tremie pipe in DB-2.
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Installation of auger into DB-4 casing.

Plugging of DB-3 by placement of grout to the surface,

Page 11

WM-013047

TJFA 204
PAGE 073



Drum-staging area in the IWU.
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HOLE NO.  ECT:
DRILL RIG:GP-99-1
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 12/2/99
Geoprobe LOGGED BY: M. Riggle
3" SAMPLER: M. Riggle
Bulk Storage Area DRILLER: ETrL
WASMN-04198-400 TOTAL DEPTH: 18’

014: Cloy, ten *ith orange mottl;~9, b’oce silt, trace fine
sand, stiff, hard, medium p~ast~�[ty. ’~rT.

4-8: Top 2 feet cloy, tan with orange mottling, trace silt,
trace medium s(=nd, s~ff, h~rd, medium plasticity, dry, BTM 2
feet brown c~oy with trace sand, high plasticity, moist.

8-12: Cloy, top 8 inches ton c~oy w~th trace sondo dry, stiff.
20 feet block stained cloy, trace sand,
y~l~ staini~ at 3 feet. moist, high pta~icity, ~tom 6 inches
9ruY :l~y, ~oce sand, d~

12-16: QOy, ton, orange-ton, and gray mottled, hard, high
p~0$ticlty, Slightly meier, Vertical grQy ck~y structure o~ong ~on9
ox~s of sample.

SCIL GRAPHIC

CL

CH

CH

CH

LOG

-1-
--2--
-3.~

Ls-
--7_~

"-12--
~-13-~

-14-

L17-

-19--
-2O--

-21--
-22--
-23--

-24--
-25--
-26--

-27--
-28--

-30-

-32-"

-33-
--34--

--35-

61 1

9 2

33 3

63 4

ST 5

PIEZOME~R
CONSTRUCTION

Cap/Fill

Waste
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HOLE N0.PROJECT: Waste Management of Texas
DRILL RIG: Geoprobe

GP-99-2 .O~ED~ ~"
LOCATION: Bulk Stocage Area
PROJECT #: WASMN-04198-400

DATE DRILLED: 12/2/99
LOGGED BY: M. Rlggle
SAMPLER: M. Riggle
DRILLER: ETTL
TOTAL DEPTH: 16’

0-4: Cloy. top 2 feet tan to brawn (block bottom 3 inches),
hard, dry. Bottom 2 feet cloy, tan, gray, and orange, ~roce
sand, dry, hard.

4-6: Shelby Tube (refusal). No sample collected.

6-10: Top 3 feet day. brown, tan. and ~’oage. b’cce sand.
dP/, hkjhly plastic. Bottom I foot cloy, yellow-green, moist’
highly plostlc

10-!4: Top 2 feet clay, yellow-green, moist, highly plostic
(waste). 8ottom 2 feet cloy. tan ,u;th orange and very light
tan to off-wh;te moffi~ng, hard, plastic, s~ghtiy too;st

CH

CH

5

8

1

2

3

4

5
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HOLE NO. OJECT: Waste Management of Texas DATEDRILLED:12/2/99
DRILL RIG: Geoprot~ LOGGED BY: M. Riggle

~,~r"-:~-o HOLE DIA: 3" SAMPLER: M. Riggle
LOCATION: Bulk Storage Area          DRILLER:     ETTL
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 16’

0-4: Cloy, upper ,2 te~t brown to gray-brown, stiff, hard, dry.
Bottom 2 feet clay, tan to light brown, trace sand, dry.
Bottom 4 ~nches moist.

4-6: Shelby Tube.

6-10: Top � inches cloy, gray-ton, hard d~y. Nest 4, inches
saturated, white, elorRoted c~yst(d mass (size ~pmx~mately
~m~or to rice gro~ns). Next 10 ;nches do~ ~o~ to
¢~=tol moss. ~ur~t~ c~stols ~h ~oller ~on white
C~tol= a~e. ~ttom 6 i~s tan, ~I~ ClOy wi~
~oll 9r~,

10-14: top 3 feet white crystats (waste) 9md~9 to ~k-~o~
=~lt, ~oce clay soturoted. ~ff~ 6 inc~ clo~, t~ ~i~
~i~w stoin;n~, too;st. ~tt~ I f~t t~n-o~e and ~
cloy with fined fr~ures and ~e horizontal I~inoe, ~ghtly
~ist. h;gh~ pias~c, hard.

14-16: Sltelby Tube - no recovery’. Ruld in hole turned
.~e~by Tube a purplish-p~nk colo~.

Tot~ Oe~h - 16 feet

CL

CL

P~D
LOG

///
///

pIEZOM~’TER
CONSTRUCTION

Bentonite

Cap/Rl!

Industr;ol
Waste

~o~er~
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HOLE NO. PRO ECT: Waste Management of Texas DATEDRILLED:12/3/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

LOCATION: Bulk Storage Area          DRILLER:     ETIL
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 20’

SOrt GRAPHIC
~ LOG

0"4; Top 2 inches clay, red with tan and gray mottling, hard,
h~ghly plasSc, dry. Middle 3 feet cloy, ton with
gray mottSng, hard, I~est;c, drT. Bottom 10
bin*n, trace ;ran staining, trace s~lt. d~, hard.

4-6: Shelby Tube.

6-10: Cloy, tan to I;ght bro~ with some omng~ mottlin~,
trace sand ~nd grovel, dr~ at top increos;ng to slight~f moist
at bottom, medium plosSclty. Bottom t ~nch has biock-£dled
fractures.

1~-14: TOp B inches cloy. ton with orange mottSngo wet.
Middle 3 feet dark bro*n cr’~tols, wet. 3 inches off-whlte

clay in mldole. ~ottom 4 inches ton to light br~n,
clayey ~t, moist, ~oft.

t4,-|8: Top t.5 foot ton silt), cloy, v~th ~ome dor~ brown
stQinimj, moist, Bottom 2.5 feet ton to oro~e-ton cloy with
9roy mottling and vertical structures, trace small woody (root.s)
moterlol near bottom, hard, highly plastic, slightly moist.

-1-
-2..~

-3-
-4-

-6-
’._ 7 .~
-- s--
-9~

-11-

1

2

3

40! 4

PIEZOMETER
CONSTRUCTION

COP!~II

~dustd<d
Waste

Weothered
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HOLE NO. PROJECT: Waste Management of Texas DATEDRILLED:12/3/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggte

~r-~-o .OLED,~ 3" S~P’~R: M.~,.
LOCATION: Bulk Storage Arae          DRILLER:     ETI’L
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 16’

0-4: Clay (top 4 inches *et), toe and qroy cloy *;th oron(je
mottf;n<], ~oce ;ran staining, trace ~#~;te crystals, trace gr(~et.
hard. moderate p~ost;city, dry.

4-8: Cloy. top 2 feet gtoy to gray w!th orange and medium
<)my motthn9. hard, ph:stic, dry. Bottom 6 inches ton to
Off-white Sllty cloy. Bottom 2 feet clay, d~rk brown
rno;st. Bottom ~- inches tan, silty cloy, sikjhUy moist, rrloderote
p~stic~ty.

8-12: ¢~oy. ta~ to ~;ght bro~n w~th sections of orange cloy
with ton and ~roy mottling, hard. dry, high p~ostlc.

12-16; Cloy ton to o~onge-bro~n, hard, dry, hR~hly plost;c.

CH

LO~

////~,
////%

"/////.

"/////~

0 1

175 2

120 3

105 4

Bockfgled with hydroted benton;re.

Waste

Weothered
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HOLE No.
DRILL RIG: Geoprobe LOGGED BY: M. RiggleHOLED,A:
LOCATION: Suspected Waste Area DRILLER: E1-R.
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 16’

0-4: C~0y, light brown with ton and gr0y and oran~je mottling,
stiff, high Idaaticity. sli~hUy moist, trace grovel, some
mottfing near bo~om

6-10: Cloy, top 4+ inches orange-tan vlth black mottling.
block clay Voee grovel, ton to bro*n cloy U-ace oron~le and
blod~ mottling, slightly me;st, moderate plasticity (possibly
waste/fill).

10-14: Clay, top t0 inches (f;ll). li<Jht brown wi!h gray-brown
mottl;n9. Bottom ] feet, 2 inches ton ctoy ~th orange and
gray rnotfJing and gray laminae to 1/4 inch dry, hard, highly
plosti¢.

14-16: Shelby Tube+ Lo~t Shelby Tube in h~a.

~OIL GRAPHIC

CH

CL

CH

PID ~,IPLE
LaD PPM    NO.

7

9

PIEZOMETER
CONSTRUC’nON

2

3

QThermoRetec

Cop/F~ll

Silica
Sand

Industrial
Waste

Weathered
Cloy
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HOLE NO.PROJECT: Waste Management of Texas DATEDRILLED:12/6/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~r"-~-/ HOLE DIA: 3" SAMPLER: M. Riggle
LOCATION: Saddle Area               DRILLER:     ETTL
PROJECT ~. WASMN-04198-400         TOTAL DEPTH: 16’

0-4: To~ 6 inches cloy ~th some idestic and insulation
material, trace sand and gro’~el. Bottom 2.5 feet wood debris.
block and red wood, trace gray-ton cloy

4-8: Cloy, grey to gray-brown cloy (fill), ~ood o~: to~, block
~ntorvol ;n middle of sample w~th ~ood (MSW). Bottom 2.5 feet
orange-ten cloy, sightly moLst, stiff, highly plostlc

8-12: Cloy. top 1 foot ton ~o oJ~y-~own ckly. sli~]htly moist,
stiff, moderate ptostlclty (fill). 8attain 3 feet ton to
orange-ton cloy. trace 9roy motfllng, sightly n’m;st, stiff, highly

12-16: Ooy. ton to oron~e-bro*n, t~oce .~t. ~jroy mottlln~,
some ho~zontal Iomlnoe, hard, sl~Jhtly moist {~).

.SOIL G,R.~:~lC PrO
TYPE    LOG PPM

CH ~-4--

~-11--

:2O--

--21--

--24--

:32--

1

2

3

4

PIEZOMETER
CONSTRUCTION

 ThermoRetec

Bentonite
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HOLE NO. PROJECT: Waste Management of Texas DATEDRILLED:12/6/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~r’==~"O HOLE OlA: 2" SAMPLER: M. Riggle
LOCATION: Saddle Area DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 20’

DESCRIPTION

0-4: Top t foot ton to 9roy-bro~ clay. trace orange
motttin9, hard. dry. Bottom 3 feet, ~]roy-brown cloy. wood.
trace 9rove~. trace silt. sEghtly moist, highly ¢dostic

4-8: Cloy, top 1 foot gr0y-bro*n, stiff, sllghW moist
8ott~ 3 feet ton to ~onge-b~n cioy, trace ~onoe
9roy, ~gh~ plostk (fill).

8-12: Clay, ton to tight ~’own with orange and gray mottling,
sGghtly moist, stiff, highly plasti�. No ho~’izontal slructores
(f~").

12-16: C~’, ton to orange-brawn to groy-b~o*n,
st~ght~ m~st, h~h~/ ~tlc. Bottom
horizontal laminations

16-20: Clay, ton to oran~e-bro~n, stiff, slightiy moist, hi9hly
plastic

Total Dep~ = 20 te~

TYPE LO~

CH _

-2-

-3-

CH       - 4 -

CH -8-

-10-

CH .-12--_
-13-

-15--

-18--

-2O-
-21-
-22-
-23--

-24-

-2~
-27-

-2~
-2~

-3~
-3~

-3~

4

6

4

4

1

2

3

4

5

REMAR)(S
with hydrated bentonite.

’~eothered
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HOLE NO. PRO ECT:
DRILL RIG: Geoprobe LOGGED BY: M. Rlggle

LOCATION: Saddle Area DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 16’

~’ThermoP, etec

0-4: Top I foot clay. tan-orange, some block, trace silt,
stiff, sightly moist, plastic (fill). Bottom 2.5 feet dark b~own
to ~oy clay. plastic, wood, o~ glass frogmen~ (USW), moist,
~derote

4-8: Ctay. ~Jray-brown, t~oce silt, p~ost~: bog.
ol~n~num con fragments, moist, ml:x~erote

t~-12: Cloy, ton to orange-brown, wi~h gray cloy-filled
fractures. Some high-angle fractures in cby, ~ostic to
~ost;c. ~ighUy m~st �~t~t at 8.2 feet ~).

12-16: Clay. tan to orange-ton, vertic~} fracture in£dled
9roy day. h’~h-ongte fractures, dh]~t~t moist

Totsl D~:~ = 16 f~d

SOIL
TYPE

CL

CL

CH

CH

GRAPHIC
LOG

//

//
//

//

7

13

7.5

3

1

2

3

4

FtF.ZOME’Wr.R
CONSTRUCllON

__ 8~to~te

Sand

Weothere~
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HOLE NO. PROJECT: W.~ Management of Texas DATE DRILLED: 12/6/gg
DRILL RIG: Geoprobe LOGGED BY: M. Riggle
HO’ED,, "3" S, PLER:
LOCATION: Saddle Area DRILLER: ETTL
PROJECT #: WASMN.041gs-400        TOTAL DEPTH: 16’

DE,SCRIP’nON

Top 1.,5 foot clay. <;ray-brown ,ith iron s~olning, stiff, sGghUy
moist, highly plostic (fill). Bottom 1.5 foot cloy, 9roy and tan
~it~ wood, fibecs, plastic bag, end same stones (MSW). Cloy.
highly plastic, d~Jhtly moist (fill).

4-8: Cloy, ton to o¢~ge-brown, with gra~ mottJing.
moist, h~hly p~stJc, wood, plastic, and b~ck-stained clay,
4- ~nch laye¢ ~n center of sample

8-12: Top 1 loot ten-orange and gray clay with ~ock
motUing, high~y plostlc, sGghtly moist frill). ~(tom
~on-~en~e c~ with hi~h-onqle fractures and ~r~
fractures and h~iz~tol ~m;noUons. r~s, moisL highly p~ostic,

12-16: C~ay, ton to o~on~e-ton wiUt ’gray ho~zontol
laminations ~d gray verticol cloy-fil~ed froct~res, sllghtkj molst.
hkjhly plost;¢, stiff (WC).

8.5 1

5 2

3 3

4 4

OThermoRetec

2o/~o
Sillco
Sand

Weotk~.~e¢
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HOLE NO.P.OJECT: Waste Management of Texas DATE DRILLED:12/6/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle4

~.~r-~-i I HOLE DIA: 3" SAMPLER: M. RJggle
LOCATION: Saddle Area               DRILLER:     ErR.
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 16’

0-4: Clay, 9ray-bro*n, orange, and tan with block matting
oP, d MSW (~jloss. plastic, plastic bogs. wood). Cloy Nghly
p~ostlc, s~ightly moist, stiff

4-8: Clay, gray-brown, trace silt, trace orange mottling at
ha(torn. No structures, no Iomin~e. Trace MSW (plastic, gloss,
metal), ck:y highly p}ost;c, slightly moist, stiff

8-12: Clay, tan to o~ange-tan on~l gray. siightly moist, highly
plostico stiff (fil~/WC contact d 8.5).

12-16: C~oy, ton to oro~e-bro*n ~i~ gro~ ckly-filled
|rocture~= and hodzontol stn.,c~ures, h;Rh-on~e froctures
roots.
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HOLE NO.PROJEcT: Waste Management of Texas DATEDRILLED:12/7/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~l"-aa-/,~’ HOLE OlAu 3" SAMPLER: M. RJggle
LOCATION: Saddle Area DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 16’

DESCRIPTION
0-4: Ooy. top 4‘ inches silty c~oy, ton to oro~ge-brown clay
to 3 feet, becom~n9 block with ~}rovd paper, wood, g~ass,
stigh~Jy moist, moderate plost~clty. ~ff (MSW/fil0‘

4,-8: Ck~, brown at top to 9ray-brown, trace 9revel, stiff,
sli<jhtly moist, moderate plostici~ (fill).

8-12: Cloy. ton to orange-brown w;th 9roy day-filled
fractures, roots and hor~zonta~ Iom~notlo~s, stiff, blahS/ plost~:.
sEghtly moist (’/K~ contact at 8 feet).

12-t6; Cloy, o~onge-brown to ton, ~ith gray cloy-filled
fractures and horizontal Iominot;ons. Stiff, h~hly plastic,
s~ghtly moist

Total [~h = 16 f~et~

SO~L GRAPHIC PID
TYPE    LOG PPM    NO.

CL

CH

CH

PIEZOM~’ER

1

2

3

4

QThermoRetec
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HOLE NO.PROJECT: D*T D.,LLED:I  
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~ I="=~;~’1 ~) HOLED[A: 3" SAMPLER: M. Riggle
LOCATION: Saddle Area DRILLER: E’FrL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 16’

OThermoRetec

0-4: Cloy, ton to I~ht oror~Je-Ixo*n, trace 9ravel, trace ~t.
slightly moist, moderate plosticlty, stiff (fill).

4-8: Cloy. top 6 ~nches ton to orange-brown, grodir~j to
greenish-b~o*n and to dod~ b~own, some metal (rusted) in
mlddle of sample. Bottom 2 1�~ dark brown ~o black.
grave~, v~7 stiff, plastic, dlghtly moist

8-12: Clay, dark b~own at top grading to tan to fight bro*n
*ith orange and 9roy motUing, with some block motUin~
throughout, stiff, sEghtly moist, moderate plostJc~t~ (Co~toct
~II,iWC o~: 11.8 feet).

12-16: Cloy, t~ ~o o~’onge-brown ~ith t~ horlzontol Iominoe.
Some verlicoi, gray. cloy-filled fractures, t~oce hlgh-o~gle
f~cture~, slightly moist.

CL

CL

PID ,SAMP~

2.5

0.5

1

2

Riser

LOG

///. .
///--1 -/// _    _
///-2-
I// _     .

/// -    .

/// -    _
/// --5--
/// -    _
/// --6--
/// - _
/// --7--
/// -    -

/// -    _
/// --9--

///-lO~/// .    _
/// --11--/// _    _
F_,Z.~ -12--
/// _    _
/// -13--
/// .    _
///-14--
/// .    -
///-15--
/// -    _
~ -16--

-17--
-18--

-19--
-20--

~22~

--23"-

--24-
--25-
--26--

--27-

--28--

--29-

--30-

--31-
--32-

--33-

i35~

0.0

0.0

3 I

4

Sloffed

Pvc

1

Bentonite

20/~0
~co
Sand
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HOLE NO.PR°JEcT: Waste Man~ement of Texas DATEDRILLED:12/7/99
DRILL RIG: Geoprobe LOGGED BY: M. RJggle

~,~r’-~-I ~ HOLE OIA: 3" SAMPLER: M. Riggle
LOCATION: Saddle Are== DRILLER: ETrL
PROJECT #: WASMN-O4198400 TOTAL DEPTH: 20’

0-4.: Clay, tan t~ith orange and gray mo~tting, dq~. friable,
stightly plastic (fill).

4-8: Cloy, tap ! foot. ton, oron<je and gray, grodlng ~o ton
orange with black ot 2.5 feet. Bottom 1.5 foot block cloy with
grovel, MSW ot bottom Iplastlc bags, gtas=, paper, oordboord),
clay, slightly moist, stiff, moderate plasticity

B-12: Cloy, dark gray at t.op grad;rig t.o tan with gloss and
plastic at 1.5 foot. Bottom 2.5 feet block t.o dark o~’ay with
white plast.lc, s~ightly, moist, stiff, highly plastic

12-t6: Clay. gray-bro~n, MSW at top, (3 i~che= ~las=, pl~�,
~d ~per). trace grov~, ~ack cl~ m~tlin~ to 3.5 f~t.
~ttom 0.5 f~t c~y, ton to ~on~e-~n wi~ gray or~s,
sightly mo~t, hlgh~ ~os~ ~iff (~ �~toct at 15.8

16-20: Ck~y. orange wiU1 tan and gray clay-filled frocture~,
roots, very stiff, slightly moist, highly plastic (9~).

~ GRAPHIC
TY~ LOG

CL

CH

CH

CH

-14--

-17--
-18--
-19--
-20-"
-21--

-22--
-23"-
-24--

-25-"
-26--
--27--

--28"-
--29--
--30-

--31--
--32--
--33--

~34--

--35-

PrO SAMPLE
PPM    No.

t

2

3

4

5

20/~0
S~llco

Fill

Weathered
Cloy
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HOLE NO. PROJECT: Waste Managernent of Texas DATE DRILLED:12/’//99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

gr-=/=-I 0 HOLE DIA: 3" SAMPLER: M. RIggle
LC)(:;ATION: Saddle Area              DRILLER:     ETTL
PROJECT #: WASMN-04198400         TOTAL DEPTH: 20’

QThermoRetec

0-4: Clay, 1.5 foot tan, 9ray and orange, d~’, st[ft, mode�ate
plasticity. ~loLtom 2.5 fe~ clay, ~own to ton *ith 9roy
~ttlin~, some b~ck ~tt~ing, slighUy moist, plostic, stiff, ~oce
~ite ~oot~

"TYPE
GRN:~IC

/// --1-/// _ .

//t _

//t _ .

/// -     .
///--5-
/// -
///--6-
/// -      -
/// --7-- .

/// - .
/.,/ --9--
/// - _

/// --11--
~ -12-
/// -13--///
/// -14--

/// -15--
I// .     _
~ -16--
,."11 - -
/ I / -17--
/// -     -
/ / / -18--
1!/ -      -
/ / / -19--
/ t_~_~/-20--

-21--
-22--
-2~-

-27-

--~-

--31-

4-8: Clay. ton to orange-brown with gr~y mottlin9. Some
block cloy intervals ;n middle of sample. Bottom 8 inches of
sample wood, fibers, metal, pk~stic ood plosU¢ bog

8-12: Cloy, brown to 9roy-brown mixed with ~ntervals (4 -
inches) of MSW (paper, fiber, w~,
slight~ moist c~y, p~stic, stiff M~

12-16: Clay, tol~ I foot gray-brown, g~’ading to ~onge-brown
with gray. Bottom 3 feet s~i<jhtly moiet’ stiff, p~aet~:
contact at 14 feet).

16-20: Clay, t~n to orange-~ro~n, gray-filled fractures,
slightly moist, stiff, moderate

CL

CL

CL

CL

1.6

6

7

4

1

2

3

4

5

Cop/~tl

~sw/
RII

Weathered
Clay
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HOLE NO. PROJECT: Waste Man~gement of Texas DATEDRILLED:12/8/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~=,~r-~-/u HOLE DIA: 3" SAMPLER: M. l~Jgle
LOCATION; ,Saddle Area               DRILLER:     ETTL
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 20’

DESCRIPTION

0-2: She;by Tuioe.

2-6; Top t.5 foot cloy. tan and gray at top, grading to
b~acP., stiff, sligh~Jy moist, moderato plasticity (fill). Bottom 2.5
feel MSW (wood. I~ostic. styrofoam, paper, cloth), ~t~ m~s~
tr~e cloy at bottom of ~mp~. tan to ~a~ d~ght~ mo~t,
~erote plasticity

6-10: Clay, tan to gray to block with soa~e block mottling.
st/if, moist, moderate plost/~ity (fill).

10-14: Ctoy, top I fool gray wi~h b~ack motging, trace MSW
(gloss. plosUc), moist, moderate plasticity, 8attain 3 feet ton.
eronge, and gray clay. stiff, moist, moderate plasticity

1~.-18: Cloy. tan to orange-tan with gray clay-filled fractures
and same horlzo~to| gray-lifted fractures, slightly moist, trace
whffe, chalky material, medium plastic, stiff (WC contact at 14
feet.

18-20: Shelby Tube.

"rou, I I:~ = 2o feat

~ GRAPHIC
TYPE    LOG

aLl

6

3

1

2

t
Riser

Slotted

PVC
ScreeR

Weathered
Cloy
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HOLE NO. PROJECT: W.o,o,.=g~n~o~T.x. DA~DR,LLEO:IZ~
DRILL R{G: Geoprobe                 LOGGED BY: M. RJggle

GP-99-17 HOLE
LOCATION: Saddle Area DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 24’

QThermoRetec

0-4: Clay, tan to ~’onge-brown with gray mottfing. Wood
o ~ f~t (~ incus ~k~ ~me b~k c~y, sli~ht~

4-8: Clay. tan, gray, black, truce oranga..oDd at bottom,
sl;ghtly moist, plastic, d~, surf (fill/MSW). OCSW, wood. plastic
bags. paper, p~ost~c ddn~ng straw).

8-12: ClOy, top 8 inches ton, browm, gray, and black.
S~ightty moist. Bottom mostly wood, trots ptastic, plastic

12-16: Clay, ~jr~-bfown t~ith wood, ¢J{a~, end plastic

stiff, piast~ to highly plastic (MSW).

16-20: Clay. tan to orange--brown, tro~e ~ood fragments
throu~.hout, *et, stiff, highly plosti~ �~oy

20-24: CJ~y, top 0.5 loot ton to oraPqe-bco~m with black,
stiff, slightly moist, moderate plastlc~ty (fill). Bottom 1.5 foot
ton to o~onc:ja-brown *;th ~ro-/ day-filled frodures, hlgh-ongle
fractures, gray clay-filled horizontal stn~ctures, (WC~ sllghUy
roD;St, still, moderate plasticity (WC contact at 20..5 feet).

CL

1

2

3

4

5

6

Bentonite

20/40
S~l~co
Sand

Cop/

~Rea~ne~ed
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HOLE NO. PROJECT: Waste Management of Texas DATE DRILLED:12/8/99
DRILL RIG: Geoprobe LOGGED BY: M. Rlggle
HOLED,A:2" S PLER:
LOCATION: South Drum/Yea DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 34’

0-4.: Clay, ton. gray and trace o~ange color, some black
colored intervals and mottling, sfightly moist, stiff, medium
plost;clty (flit),

4-8: QOY, 9roy, ton. and orange mottled, block color
middle of sample, dark gray to block at bottom with ktSW
(Idostic bags and cardboard), clay iS stiff, sr~htly moist,
medium plostlclty

B-12: MSW top 2.5 feet (cardboard, plastic b~gs. wood, no
soil). Bottom 0.5 foot, fight <jroy, orange, and bk:ck cloy,
moist, medium soft, mode~ote plost;ci~. MSW i= =ot.urated.

12-16: Cloy and MSW. lop 05 foot light gn~y to medium
gray cloy, *at. Middle 2 feet MSW (~per, cor~rd, plos~�.
plost~ ~s, 9loss, w~). ~ttom
gmy-br~n cloy, moist, stiff, moder~e ~osSc~ty.
~turoted

16-20: Cloy, ton and gray with wood. some MS’// at top, cloy,
~ightly m~ist, stiff, mode,ote plasticity

20-24: Coy. gray. ton, and orange-brain, moist, stiff,
moderate plosticity, MSW tlvoughoot sample (wood, ~lo~tic,
paper, brown ~l~ss) (f;II/USW).

2~,-28: Cloy. tan, orange. 9roy ~ith some ~4ock. ~dightly
moderate plasticity, stiff (fig).

28-30: Ton, gray. and oronge-bm~m cloy, wet at top, moist
ot bottom, ~ome MSW (plastic).

30-32: Cloy, gray-brown to dark 9roy, ~oft. *at, has chemical
odor (not hydroocrboo), Note: m]l d~n out ~ to remove
co~ to 52 f~. Recwered 8 ~hes tan to 1;9~ brown.
d~. yew soR. ~tmot~. ~ace plost~ ~s.
32-~: T~ 6 inches gr~ ~t~at~ cir. Next ~ inches
~o~ coN~. Next 4 ~hes ~
ond ~tol (p~es of d~m ~9. I~ o~ t~ ~ge of drum. Ed
hos =e~ =ttoched), ~tt~ 11 incus
~b). Re~ of ~m~e ~s ton to ~e-br~n
~fill~. v~ f~ture, stiff. ~htly ~ist.

,SOIL GRAPHIC
TYPE    LOG

/// - _

/// - _
CL 7-/7-20--

¯ /// -21--
///-22--

///-23--

/// - _
/ / / -26-
/// - _
///--27--
/// -    .

CL ~--28--
/// - .
///--29-

~ --32=-
CL /// _ .

///--33-
///- .

2

1.6

1.4

1

1

1

1

1.2

2

12

1

2

3

4

6

7

8

9

10

Trem;e ~ith podlar~ cement/grout from total
depth back to surface.

Cap/RII

Indus~al
Waste

Weathered Cloy
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HOLE NO. PROJECT: Waste Management of Texas DATE DRILLED: 12/10/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~,~ I’~"~"| ~ HOLE DIA: 2" SAMPLER: M. Riggle
LOCATION: South Drum Area DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 30’

DESCRIPTION

0-4: Cloy, ton *ith light-bro*n, orange, and ~rey motUin9.

2 fed sfiqhtly m~s~ stiff, 0nd st;ght~ ~osUc (fig).

4-8: Cloy, tan to gray-brown. Bottom 4 ~ches darker
grey-bra*n, some gray and orange mottJing, stiff Io* plostlc~t~,
wOOd trogrr~nts in middle of sam~e (fill).

8-12: C~oy. ton, orange, gray, and same block. MS~ ~olostlc,
gloss, plastic b~gs). Bottom 8 inches wood and glass (no
soi~). Cloy ;s stiff, moderate plasticity, s/;ghUy moist, wood at
bottom is wet

12-16: Top 6 ~nches wood, same saturated grey soft cloy,
plastic bog. Bottom 3.5 feet ton. orange-brown, and ~rey
cloy, stiff, sfi~htly moist, moderate plostk:~ty (plastic bo~ at
bottom) (ISW/III),

16-20: Ciey, ~Jroy-br~n ~th ~ro~m. grey. orange. ~d b~ck,
mod~tely sSff, m=~, ~erate ~ci~, inters of

20-24: CIoy/MSW. ton. oran<je-bmwn, and gray day sot~ruted
with ~eacheate.

2~.-2B: Top 1.5 feat saturated tC, ad= clay w~th ISW p~stic
bogs and gloss (l~S’///fill). 8attain 2.5 feet tan, o~ange, and
gray mottled clay, stiff, moderate IdastJcity, al~srhUy moist (fill).

28-~0: Re~sot at 30 feet. clay, grey-~o~n to ~ange~m*n,
top 6 ;~hes saturate, soft 9~-~k
gloss, w~e) may be c~ing~ ~ttom 1.5 f~t c~, g~-~o~n
to oran~-bro~ w[~ black ve~ ~N ~te~. v~ stiff,

~oe of the s~ple cont~ o ~e of ste~ d~m o~ blo~
mate~ol with o chemical o~

~OIL
TYPE

CL

CL

CL

CL

CL

CL

CL

GRAPHIC
LOG

illl--3--
ill "      "

i/I - 5 -Ill

i l ~ -18--
l/i .    _

~ -2~

il~ -2~

~ -24-

ill -

///’_    .

--31-

2 I 1

212

12.1 3

11 4

1 1 5

11 6

801 7

13 8

REMARKS

Trem;e with po~lond ccmentlgrout front total i~ -
depth t~ck to sudace~

~p~ll

Indu
Waste
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HOLE NO.PROJ  : w.,,o.a. om=,o Toxo, OA D.,LLEO:I I ,
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

LOCATION: South Drum Area           DRILLER:     ETTL
PROJECT #: WASMN-O4198-4QO        TOTAL DEPTH: 32°

DESCRIPTION
804L GRAPHIC
TYPE LOG

PIEZOMETER
CONs’rRucTIoN

0-2: Shelby

2-6: Cloy, gray, ton. and or0nge, some block ~2-inch layer)
colo~ on<f block mottling throughout, moist, moderate plostloity,
stiff, MSW (plastic and newspaper at bottom)

6-10: Top 1 foot too, gray, and orcnge, cloy, ~o~st. stiff,
modcr0t¢ plosUSty (fill}. Bottom 2.5 feet block, paper, gloss,
wood, piost;c, r~bb~r (MSW). wet.

IO-~.: k~SW and cloy, tan, stiff, slightly moist, moderate

~turo~ ~ck I~u~ ~fill/M~).

14-18: Top 1 foOt M~/~ ~n~bber. paper, plostlc,
soturotod. Middle 1.5 foot clay, ~on. gray, and oronge-b~own.
s~kJhUy moist, stiff, plostlo, some plastic and poper~ 8attain
0.5 foot cardboard, wood. paper, ~lock liquid wffh leoch~ote
odor.

18-22: Cloy and MS’t/. Cloy, two intervcis (4 inches
ton ~o 9roy-brown. slightly moist, stiff, moderate plasticity, kl~W
(wood. paper, plost~, 9loss), saturated bl~:k liquid (with
leoc~eote o~o~) (f’dl/MSW).

22-26: Top 1.5 foot block saturated, MSW. {wood. paper.
plastic), bottom 2.5 feet gray to ton. o~or~e sod 9roy cloy,
slighUy roD;St, stiff, Io~ plasticity

26-~5: Ref.sa~ at 28 feet. Reco~rod 0.5 foot 1¢SW (gloss.
plastic) coy;rigs, p~ece of steel (dr~m) in cutter shoe.

28-32: Top 0.5 foot MSW (c~v;ngs), ~oss, paper, plastic,
wood, Saturated. ~tt~ 5 feet cloy, ton to
sl~ht~ m~d, ~ff, h~ plast~. T~ t foot ~
has ~ack viscus (t~-like) ;nt~l (;ndu~ol ~ste). C~t~t
W/~ at ~.5 feet ~oy cloy-f~l~ fro~= o~

CL

CL

CL

CL

CL

CL

CL

///

///

I//
//t

1

2

2

4

80

7O

1

2

3

4

6

7

8

9

QThermoRetec

20/~O
~tlco
~ond
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HOLE NO. PRO ECT: Waste Management of Texas DATEDRILLED:12/14/99
DRILL RIG: Geoprobe LCX~GED BY: M. Riggle

or’~-~/ HOLE DIA: 2" SAMPLER:
LOCATION: Saddle Area               DRILLER:     ETTL
PROJECT #: WASMN-04198-400        TOTAL DEPTH: 16’

~ThermoRetec

DES~RIF~
0-4.: Cloy, top 1 foot dcd~ brown to btock ~ffh roots, sl;ghUy
moist, ~stic, stiff (f~l). ~ttom 3 fee~ t~. or~e, end groy
cloy. sli~hUy ~sL s~iff, low plasticity (f;~).

4-8: Cloy, ton to groy-brown, root fragments at 2 feet,
sl;ghtJy moist, stiff, moderate plasticity (fill).

8-12: Cloy, ton. o~nge, end gray. ver~ s~Jff, sIighLly moist.
b’~ce silt, low plostlc;ty to medium plostici~ (ill0.

12-16: Cloy. ton to orange with grey ct~y-filled fractures,
~ome ~gh-on~le trochees, ve~ stiff, sl~t~ ~ist (WC contact
at 11 feet).

SOIL
~ L(X~

cc

CL

CL

1.8 1

4 2

4.6 3

3 4

REMARKS
Bockfiiled wiLh hydroted benLonlte.

Cop/F~l

Weathered
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HOLE NO. PROJECT:
DRILL RIG:GP-99-22 HOLE
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 12/14/99
Geoprobe LOGGED BY: M. Riggle
3" SAMPLER: M. Riggle
Nort~ Drum Area DRILLER: ETTL
WASMN-04198-400 TOTAL DEPTH: 16’

0-2: Shelby Tube.

2-¢: Clay, tan mange and gray, Lroce gravel, some black
color bottom 4 ~nchss of sompte, slightly moist, stiff, made.re
plas~city

m~otdy ~ft, high p~s~ty, ~me ~ock crier top 5 ~nche=

8-12: Clay, ton brown to ora~ojc-bro*n, sl;ghtl~ mo~st, soft to
medium soft, medium plasticity, Bottom 4 ;nch~s I~s dark
red-brown, visccus, ~et mater~ot (fit/),

12-16: Top 1.5 foot red-bcowr~ to block ~4s¢ous materkll,
some hard piece~, soma soft (IW). Bottom 2.5 feet ton to
oronge-bro~m clay, stiff to wr7 stiff, slightFJ rno~st, 9"oy
cloy-filled ve,’ticol fractures (WC; contact at 13.5 feet), Note:
outside sun’ace of bottom 2.5 feet sample c~ted with the
black sticky material, but is not within the cloy *hen it i= cut.

$O~L GRAPHIC
TYPE LOG

CL

CH

CL

CL /
/
///
///
/
/
/

QThermoRetec

Bentonite

-- ¯
Indu .Hal

~ ~te

~eot ~ere~

WM-013072

TJFA 204
PAGE 098



HOLE NO. PROJECT: W.= Management of Texas DATE DRILLED: 12/14/99
DRILL RIG: Geopmbe LOGGEO BY: M. Riggle

LOCATION: Nort~ Drum Area           DRILLER:     ETTL
PROJECT #: WASMN-04198-400        TOTAL DEPTH: 16’

PIEZOMETER
CON~TRU¢13ON

DESCRIPTION
(;-2: Shelby Tube.

2-4: Cloy, ton and light brown ~th orange mottling, stiff to
very stiff, slightly moist, moderate plasticity (htl).

~--8: Cloy. ton to =]r<~y-brown with same orange and gnoy
mottling, some black colo~ at about 7-7.5 feet, stiff, siighUy
moist (fil~). A~Opare~t chemical Odor.

8-12: Cloy, ton to oronge-~o*a, trace block �olo~" at top,
st~ff, slightly must, moderate plost;clty (WC contact at 9 feet).

12-16: Cloy. ton to or~nge-bro*n with qroy cloy-filled
fractures end hitch-angle fractures, stlghtly moist, st~ff,
m~orote plo~ti~ty (WC).

16-18: Shelby Tube (no reco~.-~’y; tube pulled out of drive
head).

1YPE

CL

CL

CL

CL

LOG
_ ..

~-12

-1~--

--24~

--2~

--2~

--27~

12

25

70

1

2

3

4

5

6

cop/R,

QOY
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HOLE NO. PROJECT: W.=. Management of Texas DATE DRILLED: 12/14/99
DRILL RIG: Geoprobe LOGGED BY: M. RJggle

~r-aa-L,+ HOLEO,~: 2" S~.PLER: ..~g~
LOCATION: North Drum Area DRILLER: ETTL
PROJECT#: WASMN-04198-400 TOTAL DEPTH: 16’

0-4,: cloy. browrl, ~jroy, ~ronge, and black mottled clay, st;if,
slightly moist, moderate plasticity. Bottom 4 inches dark
~roy-brown clay, soft, tow to aoo-plostlc, moist (fill).

4-8: Clay, dark. g~ay-bco~vn with aronge mottling. Bottom 1
foot, ellghUy moist, stiff, moderate p~c~tlclty (£d0.

8-12: Cloy. tar~. orange, and o~ange-brown, ~iohtly moist.
m(xlerate p~astic~ty, sf~ff. Black color top 0..5 feet of sample

12-1,5: Clay, ton to o~0nge-brown with gray �loy-fi~ed vertical
fractures, h~jh-ongle fractures end gray ho~zantol laminations.
st[if, s~ghtly moist (WC contact et 13.5 feet),

Total D~ = 18 feet

~OIL ORkPHIG

150 1

190 2

20 3

38 4

REMARKS
Bockfiiled with hydrated benLon~te.

Weot
Cloy
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HOLE NO.P"OJECT: D*TED.,LLEO:l 15  
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

1~r’~’LO HOLE DIA: 3" SAMPLER: M, Riggle
LOCATION: North Drum Area DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 18’

QThermoRetec

DESCRIPTION

0-2: CIo)~, top 1.25 foot ton to dark brown cloy, trace 9~vel,
trace roots (fill). Bott~ 0.75 f~t ton to or~-brown
with orange and gray marling, sl~ht~ ~st, stiff, low plos~c~ty

2-4: Qoy, t~ 1 f~t cloy, ~n, me~ ~o~n
mot~ng, ~iff, sEght~ m~st, moderate plastery. ~om 0,5
foot do~ ~own cir. ~me or~ge ~ffling. ~ff, ~ight~ m~st,
moderate ~ost;c;ty
4-8: Qoy. oro~e-ton ~ith inte~Ms (6 incus th[~) of bro*n
to ~my-~o*n cloy. Bott~ ton to Eght br~n. ~m~e moist
from 6-8 f~t. soft. h~h~ p~os~c

8-12: Ctay, ton with o~ange-bro*n to orancje ho~d clay
~lodu~es, Some dark red ~j~nulor cloy-I;ke moterlol, and
reddish-block viscous material, moist to *et, bottom 0,75 foot.

12-16: Cloy, ton to omn(Je-brown with ~roy cJoy-f;lled vertical
froct~re= ~nd some ~roy ho~zontal structures, stiff, sl~jhtly
moist, hkjh~y plastic (ViC contact at 1~ feet). Note: outside
of ~ompler o red-brovm v~cous, I~quld, sample did rmt hove
viscous red material or* it.

16-18: Shelby Tube ~sample tube filled with red-bro~n
viscous mater, hod only couple of ;nche= of soil ;n Shelby
Tube),

Tot~ DetXh = f8 ~

5OIL GRAPHIC
TYPE

CL

CL

CH

CL

CH

4

130

7O

1

2

3

4

5

6

.~otted
(0.0t 3

PVC
~creen

cop/

Indastriol
Waste

Weathered
Ctoy
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HOLE No. P,OJECT: W,=o Management of Texas DATE DRILLED: 12/15/99
DRILL RIG: Geoprobe LOGGED BY: M. Rlggle

~r"==’LO HOLE DIA: 3" SAMPLER: M. Riggle
LOCATION: North Drum Area           DRILLER:     ETTL
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 18’

0-2: Ctoy. top 1 foot bro*n to dar~ broom with orange !~’er

~nqe, ton. o~ ~oy clay, st~ff. ~h~y moist, m~er~te

2-4: S~y Tube.

4--8: C~oy. top 3 feet ton. ~ro,j. brown, orange, and block
clay, slightly moist, moderate ~ostici~, stiff (fil0. BoSom 1
f~t clay do~ 9r~ to ~ay-bro~n, s~ m~erate
~t ~th unsown fluid that. oral[ted o ch~ical odor. trace silt

8-12: Cloy, top 4. ~nches b~ock, siRy cloy. soft, wet wi~h fluid
that emitted o che~nicol odor. Rest of ~mple is cl~y. ton.
orange, and gr~ wi~ ~me ~ack co~ ~rough~ sightly
m~st, st~ff, ~erate p~st;c;~ (fill).

12-18: Clay, tan to o~an<~e-brown wiU~ 9roy cloy-filled veK~cal
and ~izo~tol fr~t~es, tr~e ~lt to ~lty ~. T~ 0.5 f~t
~ghUy moist, stiff, ~derote p~st~y ~ c~t~ at t2.5

601L GRAPHIC
TYPE LOG

(3’1’ ~

CL

CL

CL

2 1

- 2

170 3

300 3

300 3

- 4

250 5

6

1"
PVC
Riser

1"
Slotted
(0.01 ")

PVC

QThermoRetec

COP/F~+I

Indu=trlol
Waste

Weathered
Cloy

WM-013076

TJFA 204
PAGE 102



HOLE NO. OJECT"
DRILL RIG:GP-99-27 HOLE O,A:
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 12/15/99
Geoprobe LOGGED BY: M. Riggle
3" SAMPLER: M. Riggle

DRILLER:    ETTL
WASMN-04198-400         TOTAL DEPTH: 20’

DESCRm~ON

--24-H

0-2: Cloy, da~k, gray-brown, trace orange mottling, trace
grQvd, d~7, stiff, non-p~ostic. ~ottom 4. ;nches ton to
oronge-bro~n cloy, slightly moist, moderate ploot;clty (fill).

2-�: Sheiby Tube.

4-8: Roy, ton to orange-brown with block Co, or bottom 1,5
foot of sample, moderetely soft. roe/st, moderate pk~sticity (fill).

8-12: Top I fo~ ton to orooge-brown day, soft, moist,
moder0.te Idostk:ity (flu), Bottom 0.5 foot gr~enlsh-brown
granular cloy (will not pock together), apparent oi~y fluid, wet,
non-plastic, soft (fill).

12-16: Cloy, top 1.5 foot ton to bro~n �~oy with red-brown
to block, ~scoos moterlol. Bottom 1 foot ton to oran~Je-bmwn
cloy, stY, moderate plastery 0/IC).

16-20: Sample ood sample liner stuck in sample barrel.
Bottom I foot of sample recovered intact

20-22: Shelby Tube. No recovery aft~ push~no~ to refusal
1.5 foot.

To~ Dep~ = 20 feet

CL

SOIL GRAPHIC
"WPE LOG

CL

CL

CL L

PID
PPM

8 1

- 2

38 3

132 4 I

45 5

17 6

- 7

t
Bentonite

Cap/RII

Industrial
Waste
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O

O

O

HOLE NO. PROJECT: W=,eM.=g.m~n,~Tox~s O*~ORI~D:I~
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~,,~r"-~,,g,o HOLE DIA: 3" SAMPLER: M. Riggle
LOCATION: North Drum Area           DRILLER:     E’I-FL
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 22’

0-4; Clay, top 2 feet cloy, dark bro~, slightly too;st to dry,
st;ft. Bottom 2 feet ton, orange-brown, and gray clay,
c~um~Iy, dry (fill).

4-8: Cloy, ton, oronge-b~own to brawn with some black
mottl;ng, stiff, sGghtty moist, moderate ~asticity. E~ottom
~ches gray-block to dark orange-brown, ~lightly moist, soft,
some r~ot ho~rs

8-12: Cloy. top 1.5 foot do~ gray to block cloy, too;st, soft
~ottom 1.~ foot ton-gray to g~oy cloy. moist, soft

12-16: L1oy, top 1.5 foot ton-gray to gray ctoy, Ioosel~
compacted, soft, moist, grading to ton, o~onge, and g~oy cloy.
~ottom 2.5 feet trace silt, slightly moist, stiff, loosoly
compacted

16-20: Top f foot gray. soft, saturated cloy. 8attain 3 feet
ton to orange--bro~ cloy with ~roy cloy-fitled fractures, slightly
moist, st~ff, moderate idasticity (W~. co.tact at 18 feet).

~OIL
TYP~ LOG

///

2 1

2 2

15 3

30 4

O 5

- 6

cop/~,

I~d~str~
Waste/

Weathered
Cloy
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HOLE NO. PROJECT: DR,
DRI~ RIG: ~ L~GED BY: M. ~le

L~A~: S~ ~ ~ea DRI~E~ E~
PR~ECT ~ WASM~I~00 TOTAL DE~: ~’

QThermoRetec

0-4: Cloy, ton, eton0e, gray, and brown with some block
mottling, stiff, slightly moist, moderate plosticity (illO.

~,-B: Cloy, ton-brown, Grotto and gray, wood fragments at 6
feet. Bottom 2 inches black cloy with trace paper and plostlc,
slighUy moist, stiff (I~II/MSW).

8-12: MSW and orgy to blook cloy. clay is wet. soft. MSW ~s
wet paper ond plastic (MSW/fIII).

12-;6: Cloy, ton-bro~n to grey, wet to moist, stiff, moderate
plosticlty. MSW interr~xed, MSW (peW, p~stic, wOod, glass).
soturotod with biock liquld (MSW/I~II).

16-20: MSW, ~ePj little cloy material, I~SW (~ood, powo
p~stic, ~loss), Pi~es of steel at ~tt~ of somme wi~ the

2C-2,t: Top 1= fo~t M~W (caving±) 9loss. plost;c with 4 inches
ton to orange-brown cloy, Next 1.5 foot too to t~own cl~y.
slier, slightly moist. Bottom 0.5 foot 9roY to 9roy-ldack cloy
with I~$W (p~per, plostlo, wood) (MSW/fill).

24-26: Top 1 foot saturated MSW (I~P¢% plostlc, wood). May
be ca~in0s. Bottom t.5 f~t c~. t~ to ~o~e-~n to
~OWn sligh~y moil, stiff. ~e ~s~i~ (~). Poss~
~ov coo,
26-28: ~e~ T~, 1~ Ioo~ ~ke ~ (das~), 8~om
of tube ~s ~id red-br~ re~n-[ke ~t~.

28-32: ~tu~oted ~-brown cloy. so~, ~ cu~er ~oe
has I i~ch r~-~own s~d ~o~= mot~l, o~ ~ of

32-36; Sample stuck ;n sampler. Retrieved the top 2 tact
intact. TOP 0.5 foot brown cloy ~ rod-~’oww solid
amorphous rnoteriol. Next l.E foot ton ood orange cloy ~ith
some S~l;d omoq~hoas material in frootures and some bl~ck ot
bottom. Emitt~n~ chemical odor. Bottom 2 feet so~o
retri~ved in pieces, ton-brown clay. sl~ff= sEghtly mo~s~ (WC).

CL

CL

CL

CL

CL

CL

CL

GRAPHIC
LOG

///

///
///

4 1

2 2

3 3

2 4

4 5

2 6

3 7

- 8

50 9

9O 10

REMARKS

tremie podlend cement/grout from total depth
back to surface.

Cap/Fill

asw/

Industrial
Waste
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HOLE NO. PROJECT: Waste Management of Texas DATE DRILLED: 12/16/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

or’==-~:~ HOLED[A: 3" SAMPLER: M. Riggle
LOCATION: South Drum Area DRILLER: ETTL
PROJECT #: WASMN-04198-400 TOTAL DEPTH: 38’

QThermoRetec

36-38: Shelby Tube. Refusol at 37.5 feet (plastic in top of

SOIL GRAPHIC
TYPE

CL

11

tremie po~kmd cement/grout from toto~ depth    I
~ to surfoce, /

Weothered
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HOLE NO.P.OJECT: Waste Management of Texas DATEDRILLED:12/17/99
DRILL RIG: Geoprobe LOGGED BY: M. Riggle

~,,~l"-~a-OU HOLE DIA: 3" SAMPLER: M. Riggle
LOCATION: South Drum Area           DRILLER:     L=TrL
PROJECT #: WASMN-04198-400        TOTAL DEPTH: 28’

OThermoRetec

0-4: Clay. tan, orange-brown, o~ange with b~ck clay inter~oi
from 0.5 to 1.5 foot, stiff, sl~jhtly moist, moderate plosucity

4-8: Ctoy, ton, oronge-~rown, and <J=’oy with some block clay
~ayers (1-3 inches) near bottom, sliohtly moist, surf, moderate
plasticity, some 9ravel near bottom (fll).

8-12: Cloy. ton, orange-brown, and gray, sUrf. slightly moist,
moderate plosuc;ty. 0.5 f~t of ~p~ 1!-11.5
Groy-~own cl~ 11.5-~2 fee~, ~ghtly moist, SUfi, ~ote

;2-16: Clay, tan to orange-brown and gray, moist,
moderately h~rd to moderotety soft. MS~ (wood, paper,
ptosuc) top 1.5 foO~ of sample

16-20: Cloy, ~jroy to black, saturated (yew little soil, mostly
I~SW). MSW (paper, ~asUc, metal, 91ass. wood. ~. ~r~),
saturated (MSW).

20-2�! Swabbed dark bro~
~mpl~. Top 2.5 feet, M~, satwoted
flea stro~9 ~o~um h~o~ ~. MSW is ~r,
c~db~N ~x moter~, w~d, ~tt~ 0.5 f~t ton
orange-brown and gr~ cloy, dighUy m~st, st~f, mod~te
p~astloi~

24-2~: Croy, ton to oronge-bro~n ~th gray cloy-filled
horizontal and vertical structures top 2 feel Bottom 2 feet
dad~ 9roy-bro*n cloy. very stiff. ~tly moist, to~ to no
piastlcity. WC contact at 24 feel

CL 7"-/7

CL

1 1

1 2

2 3

3 4

160 5

9O 6

110 7

REMARKS

bemie portland cement/grout from total depth
back to

We~t ~red

Unw~Yhered
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HOLE NO. O ECT: Waste Management of Texas DATE DRILLED:12/17/99
DRtLL RIG: Geoprobe LOGGED BY: M. Riggle

gr-~-o/ HOLE DIA: 2" SAMPLER: M. Riggle
LOCATION: South Drum Area           DRILLER:     ETTL
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 34’

D~SCRIPTION

0-~’: Cloy, ton. bro,n, oronge-b~own, and gray, trace gravel
slightly moist, stiff, moderate plasticity (fill),

4-8: Cloy, ton, oronqe-~own, gray wffh some block, moist,
moderately stiff, plastic (fig).

8-12: To~ 3 feet day, ton, orange-brown and gray. I~ock
layer at 1.5 foot (4. inches thick) and at 2.5 feet. ~ from
3-4 feet ~per, gloss, f;be¢91oss ins~lot;on, metal), moist

12-16: Top 2 inches 9roy cloy, wet. ~ below (paper,
pta$~ t~gs, wood, metal, ~0lostie,

16-20: Top 2 feet ICSW (paper, plastic, rocks), saturated 8
inches ten, 9roy-t~own cloy, moist, moderotel~ ~f. MSW

~erotely ~ff, m~ ~MSW/fill).

20-2~.: MSW, saturated (l~per, plost;c, styrofoam,
Some ~ray clay cavln~js at to~

24-26: Top 1.5 foot MSW, saturated (wood, pcper, plastic,
91~ss). So~ of ~s ~s ~ c~in~ ~ 6-8
ton, or~e, and gray cl~, m~st. ~mt~ ~ff, p~sfic (fill).

26-28: ~elby Tu~e. Rec~ed g~ 1 25 f~ ~ cloy 0.75
fwt.

~elby Tu~ (some ~ ~nd cloy at

30-34: Qoy, ton to orange-brown with 9roy cloy-tilted
f~etures, stiff to ver~ st~ff, ~li~jhtly moist, modero~:¢ plostlcit7,WC contact at approximately 30 feet.

PIO ~
PPM    No.

2 1

90 10

tromie po~lo~d cement/grout from tatd depth
back to sun’ace.

Weathered
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HOLE NO. PROJECT:
DRILL RIG:MW-99-24 HOLE
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 114100
Hollow Stem Rotary LOGGED BY: B. Crone
8.25" SAMPLER: B. Crone

DRILLER:     ETI’L
WASMN-04198-400         TOTAL DEPTH: 31’

QThermoRetec

0-3: S;ILy cloy, ~rk 9roy to black, some grovel (1/8 ;rich),
llhite, Ser~dy slit occasionelly,

3-13: MSW ;n cloy matrix - styrofoam, grovel, woos, fiber,
paper, plo~tlc. Cloy, o~oi~ge, mottled, medium soft, too;st.

8-13: No recoverj.

13-22: Cloy, dark gray, soft, occasional grovel, occasional
0~onge 0nd white cloy mottling, Sample twisted; only I fool
recovePJ.

22-26: QOY, gray-dark gray ;ntertledded. Vertlcol and
horizontal fractures, very herd,

26-3h Cloy. dark oj’ay-ldack. No layering, ve~ hard, dry,

Tolal De!lib- 31 feet

1

1

1

2

6

4

2

3

4

5

6

7

t
Cop/ritl

Tran eition
Zone

Unweathered
Clay
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HOLE NO. PROJECT:
DRILL RIG:

B-99-33 HOLE DIA:
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 1113/00
Hollow Stem Rotary LOGGED BY: B, Crone
8,25" SAMPLER: B. Crone

DRILLER:     ETTL
WASMN-04198-400         TOTAL DEPTH: 38’

0-5: ~lt’/ day, I~wn. or0y, orange moKled. O~, hardness >
5, ~c~ional gruel, ~oce sand. At 4 f~t have 3-~n~ ~
son~ grovel. ~ 5 feet hove 2 ~nch Io~ bl~k wood f~r.

5-11: Clay fill, brown, ~ronge, gray mottled, hardness = 2.5,
sllghtly moist, occasionol grovel (I inch), occasional pl=ot;c,
2-1nch layer of 9ravel at g feet.

11-25,.5: USW - plastic, co~bo~d, gl~ss, wood, plywood,
p~per, fib~r, brick m;xed with very ~ttJe cloy, wet ond soturoted,
teacheote odor.

25.5-28.5: Cloy, brown-orange with light gray mottling,
h~rdness > 5, ~o ~dor. Cl~/ is 2 inches ~ digmeter t*~sted
inside 4-~nch borre~,

28.5-38: fwlsted pk~sf.ic sheeting. Po~de~’/, silt~, s~nd~size
suhstonce, Chemicol odor, ~rtiolly wet ond sticky.

~ GRAPHIC
TYPE LOG

CL IZl/

CL

CL ~

2

4

4

9

4

100

NA

1

2

3

4

5

6

7

ledustgoI
Waste
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HOLE NO. PROJECT: W=~M.=g=,=tofTex. OA~DRIL’ED:I,I~
DRILL RIG: Hollow Stem Rotar~ LOGGED BY: B. Crone

0"==’I,~) HOLE DIA: 8.25" SAMPLER: B. Crone
LOCATION: -                        DRILLER:     ETTL
PROJECT #: WASMN..04198-400         TOTAL DEPTH: 38’

~’ThermoRetec

~OiL GRAPHIC PID SAMPt.E
TYPE    LO~ P~M NO.

450 8
Industfiol

Woste

WM-O 13085
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HOLE NO.PROJEcT:
DRILL RIG:

MW-99-23 ,aLE
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 115/00
Hollow Stem Rotary LOGGED BY: B. Crone
8,25" SAMPLER: B. Crone

DRILLER:     ETrL
WASMN-04198-400         TOTAL DEPTH: 40’

0-22: Silty clay, b~ook, da~k cjroy, bro~n ond orange mottled,
roots, hotd, dPi. tro¢e so~d (white). occasional grovel, becomes
soft~ ar, d moiste~ toward bottom.Pieces of beer con at
bottom cf Shelby Tube at 10 feet.

18-22: Clay, orange with small horizontal gray Ioyer~. some
silt in horizontal layer=, medium hard.

22-33: Clay, o~ange ~th ~oy mottllr~ in ver’.~col and
horizontal fractures. Silt ~n gray fractured la~. ~ist in
froc~re area, Gray, s~ fracture areas bec~e ve~ ~s
at ~-33 f~L

33-37: Clay, dor~ gray and orange horizontal Io~er= (6
inches), ~oist. easy drillincJ. 10-inch thick c~oy layer at
36-37 feet. Cloy, I~ook to dark gray. hard slightly moist at
37 feet, O~" at 40 feet.

SOIL GRAPHIC PlD SAMPLE
TYPE LOG PPM

CI_ °

CL

CH

CH

1

2

3

4

5

6

7

Cop/F~l

~eothered
Ctoy

Transition
Zone
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HOLE NO. PROJECT:
DRILL RIG:

MW-99-23 ,aLE D,A:
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 1/5/00
Hollow Stem Reran/ LOGGED BY: B. Crone
8.25" SAMPLER: B. Crone

DRILLER:    ETTL
WASMN-04198-400        TOTAL DEPTH: 40’

33-57: C~oy. dot~ grey and orange horizontal leyer~ (6
inches), moist, easy drilling. 10-inch thick cloy layer at
~6-~7 feet. Cloy, block to dark gray, h~rd s;ightfy moist at
37 feet, Dry at 40 feet.

8OIL ORAPHIC
TYPE LOG

-42--

-47--

-54--

-57--

-64--

--67--

CH

PID SAMPt.E
PPM    No.

3 7

82
2~0/4~DD0

Ck~y
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HOLE NO.PRO~ECT:
DRILL RIG:MW-99-25
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 1/4/00
Hollow Stem Rotary LOGGED BY: B. Crone
8.25" SAMPLER: B. Crone

DRILLER:     ETTL
WASMN-04198-400         TOTAL DEPTH: 28’

QThermoRetec

0-12: S;Ity clay fill, brown, orange, b~eck, light gray r~xed,
o~coslonol groveJ. Appor~t const~cti~ debris et I-2 f~t.
~edium h~rd, beco~n9 ~fter and more moist. Ve~ m~st
0nd ~ft ot 12 fe~.

12-13: USW, paper, fd~er, glaes~ 9rave~. bl~ck and dark gray.

13-21: No recovery.

21-25: Cloy. to~-orange, h~rd, vertical fractures *ith dR. dry.

25-27: Cloy, dark 9my-block ~th some orange interlayering
and veflJCOI fractures, h<~rd,

CH I

CHI

GRAPHIC
LOG

///

PID &~vMPt.E
I~eM    No.

1

2

2

NA

3

3

1

2

3

4

5

6

plugged ond

CoplFill

U~
~11

Unweoth~ed Cl~y
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HOLE NO.PROJECt: Waste Management of Texas DATE DRILLED: I/6/O0
DRILL RIG: Hollow Stem Rotary LOGGED BY: B. Crone

rlll.-~-~,~ HOLE DIA: 8.25" SAMPLER: B. Crone
LOCATION: - DRILLER: ETTL
PROJECT#: WASMN-04198-400 TOTAL DEPTH: 18’

0-12: Cloy, oronoe, g¢oy, and block mottlin(] and layers.
Soft, slightly moist, small roots, ~ndy s;It in fractures.

12-15 : Sl~jht cher~cal odor at t2-15 feet. Pieces of wood
and p~astlc m~x~ *ith day

15-18: MSW (poper. plost;�o p~y*ood. ~ood, Koer. cordboord,
styrofoam). MSW ve~7 soft ond crumbly, leochote odor, woter
in hole, (]roy, leocheote odor. Woter occumulot;ng ;n boreho~e.

CL

CL

3

2

2

1

1

2

3

4
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HOLE NO. ~=ECT: w,=o Management of Texas DATE DRILLED: 1110100
DRILL RIG: Holk>w Stem Rotary LOGGED BY: B. Crone

mw-~=-Lo~ HOt_,:ok ~.2~" S~PLER: ~.c~o
LOCATION: -                        DRILLER:     ETTL
PROJECT #: WASMN-04198-400         TOTAL DEPTH: 13’

QThermoRetec

OESCRIPT)ON TYP~

0-8: Cloy, brown, dark gray, ~ight 0roy, o~o~je mottled, hard CL
and dry at surface becoming soft and meist with d~pth.

8-13: MSW *ith 6-inch layer of cloy at 11 feet (paper, fiber,
9loss, rubber, cardboard, leocheote odor, water at 8 feet.

TO~J De~ = 13 feet

CL

GR~=HIC
LOG

///

///

///

///
///
///

///
///

///

///
///

///

I 1

1 2

4 3

WELL
CONSTRUCTION

Cop/F~,

WM-013090

TJFA 204
PAGE 116



HOLE NO.PR°JEcT: Waste Management of Texas DATEDRILLED:llll/00
DRILL RIG: Hollow Stem Rota~j LOGGED BY: B. Crone
,OLED, 8.25" B.C .
LOCATION: - DRILLER: ETrL
PROJECT #: WASMN-04198-400        TOTAL DEPTH: 18’

0-9: Cloy, trace sand and $;R, grey. dod~ 9roY. brown ~znd
oror~ge mottled, dry at top, grading to slightly moist, occas;onal
glass and wood pieces at .5-9 feet.

9-18: USW IoyeJs olternatJr~j with cloy, paper, rubber, rublNe.
cardboard, 9loss, <]ravel, some m;xed Mb’W and clay, soft. wet
at 13 feet. wore� in hole.

SOIL GRAPHIC
~ LOG

CL ¯

CL

-4-

:11-~

.-13--.

.--14-~

-18-
-19--

-20-

-22-
-23-
-24-
-25-

-26-
-27-
-28-

-29-
-30-
-31-

-32-
-33-

-35-

2 1

2 2

2 3

1 4
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HOLE NO. ~ojECT:
DRILL RIG:

MW-99-28,0LED,~
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 1/11/00
Hollow Stem RotaP/ LOGGED BY: B. Crone
8.25" SAMPLER: B. Crone

DRILLER:     ETTL
WASMN-04198-400         TOTAL DEPTH: 18’

0-12: ~lty cloy, light bro~’n, groy to oronge mixed. At 5
feet ~rodes to cloy, fioht groy ond fi<jht brown mottled, d~,
~ccasional r~ots ond grovel.

8-12: F’osy drillingo woter comin~j ?nto hole, very moist and
soft ot 12 feet.

12-t8: MSW - grave~, concrete (! inch),
poper, piosUc, g|oss, tile.

TYPE    LOG

CL ///

CL

I

1

1

1

2

3

4

Cop/fill
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HOLE NO. PRO~ECT:
DRILL RIG:MW-99-29 HOLE
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 1110100
Hollow Stem Rotary LOGGED BY: B. Crone
8.25" SAMPLER: B. Crone

DRILLER:     ETTL
WASMN-04198-400         TOTAL DEPTH: 33’

~VThermoRetec

0-17: Cloy. b~own, b~ock, light gray. o~ange mottled, d~ end
hard ot top. geeing moister and so~er with dept. Refusol ot
17 feet. MSW (w~d, ~lass) ~s end of ~mp~.

17-33: NO recover/, wote~ in hole at 17 feet, leocheote odor.
No recover/ to 33 feet.

SOIL
"rYPE LOG

/ F4-

--28--

1

1

1

2

1

6

4

1

2

3

4

5

6

7
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HOLE NO. ~ojECT:
DRILL RIG:

MW-99-29A HOLE o~A:
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 1/12/00
Hollow Stem Rotary LOGGED BY: B. Crone
8.25" SAMPLER: B. Crone

DRILLER:     ETTL
WASMN-O4198-400         TOTAL DEPTH: 23’

OltmrrnoRetec

DESCRIPTION

0-2: Large piece of lin~stone.

2-t25: S~lty cloy, bro*n ~ith light gray and orange mottling.
Moist. occasional grovel (1/8 inch). 1/4, inch spoL~ of dark,
dry cloy, At 7 feet hove t-lnch layer of block-dark brown
day.

12,5-15: Clay, bro~n and arangs with light gray mottling, light
gray cloy very pronounced in horizontal and red,col fracture
filling.

t5-20: Cloy. b*-own w;~ frequent tenses of sorely ~lt. vertical
and horlzoni:al fractures filled with sil~ ~nd. dry cloy. moist in
sitty sandy fractures and lenses.

20-23: Clay with trace silt, dark <]roy, dry.

1

1

1

2

1

6

4

2"
PVC

RISER

3

4

7

Cap/Fill

Weothered

Tronsition
Zone

t
Unweathered

Cloy
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HOLE NO. PROJECT:
DRILL RIG:

MW-99-30 .aLE ok
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 1112/00
Hollow Stem Rotaw LOGGED BY: B. Crone
8.25" SAMPLER: B. Crone

DRILLER:     ETI’L
WASMN-04198-400         TOTAL DEPTH: 28’

0-7: Cloy, b’oce silt, bro~m with I~ght brown, 9roy. orange
mottl;ng, s~ghtly moist, occos;onol grovel, hardness at I foot =
2, hardness at 3 feet =
styrofoam) at 4. feet, leo~heote odor, very soft).

7-8: MSW mixed with cloy, black to dark gray, paper,
cardboard, wood, concrete.
8-12.5: Cloy. dark gray to block wi~h ~ght ~r~ end orange
motU~g, ~cos~l M~ thin I~s, m~ium ~ft, sightly

12.5-13: Cloy, light brown-dark gray with orange mottli~J,
dry, hardness > 5.
13-18: Clay, brown to orange with gr~ motUi~ in vertical
and harlZoatol fracture

18-26: Silty ckzyo orange and dark gray layers, dry, hardness
>5.

26-28: Cloy, dark grey, venj hard, dry, hardness ¯ 5.

Total D~olh - 28 fe~l

SOIL GRAPHIC
TYPE    LOG

CL

CL

CH

CH

CH

PID
PPM

1

1

1

1

1

1

1

2

3

5

6

Weother~d

B[NTONITE

Transition
Zone

U:~hered

WM-O 13095

TJFA 204
PAGE 121



HOLE NO. PROJECT: W.=o.an~n.,ofT.x.s DATEO~LLED:,~00
DRILL RIG: H~ S~m ~W L~GED BY: B. Cm~

m.-~-@l H~E DI~ 8.25" S~P~R: B. C~
LOCATION: - DRILLER:
PROJECT #: W~MN~19~ TOT~ DEPTH:

0-18: Silty clay to clay, brown, light gray, dark gray, orange
mottled, very hard and dry at top. Becomee softer Dad
mo~ster with depth, slight leocheote odor at 8 feet. ~lock
inclu~ons and some small grovel (1/8 inch) at 12-13 feet,
leochate odor. Mo;st at 18 feet. slightly ]eochoote odor.

18-20.5: MSW k~ at 19 feet. P~eces of roofing shingles
and ptywoocl, le~heote odor, roots, moist.

20.5-23: Cloy, light gray ~th orange mottling, moist.

23-28: No recover, t~l 28 feet. Cloy, d~rg, ~’oy w;t,~ orange
layer I inch th;ck.

28-50: Clay, dark ~roy. ve~ hard add dry.

SG~L GR~:~liC
TYPE LOG

(31. ° " °

-21-’~
-~-.

-24~

-28-

-~--

1

1

1

1

1

1

2

3

4

5

6

~sw/

~eothereO
Cloy

U~ we-~-her edy
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HOLE NO.PROJECT: W.=..=na ootofTox. DATE DRILLED: I,13/00
DRILL RIG: Hollow Stem Rotmy LOGGED BY: B. Crone

=’==’O~,, HOLE DIA: 8.25" SAMPLER: B. Crone
LOCATION: -                      DRILLER:    ETTL
PROJECT #: WASMN-04198-400        TOTAL DEPTH: 32’

QThermoRetec

0-3: S~ndy, silty clay, brown, light brown with orange mottling.
very hard and d~.

3-7: S;It~ cloy. light gray, ded~ gray, orange mottled, sl;ghtly

7-13: MSW mixed wit~ cloy at top grading to no cloy, MSW
only - paper, fiber, block to dark Ixo~-~, leacheote odor.
concrete (4 inches), very sofl and water at 9 feet.

13-18: No recovery, piece of concrete ot bottom of sampler.
water level ~p to 8 feet in hole.

19-24.: Cloy. l~ght bro*n, gray, oronge motUed, piece of
pioetlc ot 22.5 feet. soft.

24-~): Apparent ;ndustrlo~ waste, strong hydrocarbon odor,
plostlc, wood, pop~, gloss, cardboard, styrofoam, metal.

30-32: Cloy. broom w;th s;lty, sandy f~llings in fractures, d~.
hardness > 5.

CL

CL

CH

GR/PHIC
LOG

///

/’//
///
///

///

2

2

3

NA

NA

7O

1

2

3

4

5

6

Cop/F;!l

~11

Industrial
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HOLE NO. PROJECT: W.=..on  m nt=Tox= DA DR*=ED:4,5,1=00
DRILL RIG: - L~GED BY: C, Kop~

U=’/ HO~ D~ 8" S~E~ C. Ko~
L~TION: Indus~l W~te Unit DRILLER: ~ Ddlling
PROJECT #: WASMN~19~ TOTAL DEPTH: ~’

QThermoRetec

SOIL
DE$CRIPTI(~N TYPE

0-12: Silty Cloy, light ion, slightly moist, apparent c~p moterlaL CL

12-24: MSW- clayey with ptostic end misc. debds, dork groy
to ~ack. weL

24-27: SEt,/ Clay, st;if, s~ightly plastic, dightly moist, ton,
w~athered ClOy.

27-3~’: S~ty Oay, stiff, s~ightfy moist, oltomoti~ ton ond dork
~ray, oppa~ent transition zone.
-Becomes flssJe.

34-66: Cloy, ve~ stiff. ~t~j. dark Way to block, fissle,

CH

CL

CL

CL

GRAPHIC
LOG

-2-
L3.~

-7-

213--

’17-

-2o~
~-21.~

-24--

-26--
~ ~-27--

-30-
-31-

-33-

BORJNG
CONSTRUCTION

G~out
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HOLE NO. PROJECT: Waste Management of Texas
DRILL RIG: -DB-1 .OLE D,~
LOCATION: Industrial Waste Unit
PROJECT #: WASMN-04198-400

DATE DRILLED: 415,10/00
LOGGED BY: C. Kopec
SAMPLER: C. Kopec
DRILLER: Best Drilling
TOTAL DEPTH: 66’

~OIL GRAPHIC
~ LOG

CL

PID SAMPLE
PPM CCt.LECT~D

C~Out

Not;ve
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HOLE NO.PRO ECT: Waste Management of Texas
DRILL RIG: -DB-2 HOLE DIA: 8"
LOCATION: Industrial Waste Unit
PROJECT ~. WASMN-04198-400

DATE DRILLED: 4/6,10100
LOGGED BY: C. Kopec
SAMPLER: C. Kopec
DRILLER: Best Ddlllng
TOTAL DEPTH: 66’

QThermoRetec

DESCRIPTION

0-22: Silty C}ay, =tightly moist, light ton.

22-32.5: S~lty Ck~y. stiff, modcrotely p~ostic, slightly m~, tan,
~n~tent do~ g~ay c~, spo~se m;cm-~r~ture ~1~
onhyd~te c~staliine f;I;i~. ~ght chem~ odor ~rom 29* to
ap~r~t trons~t~ z~e.

32.5-66: Cley, vet7 stiff, dry, dczrk 9roy to block, sight
¢hemlco| odor from 32.5° to 35’.

CL

CL

///

/ ./ /

///
///

PID ,S~.MPt.E
PPMCOLLEC1ED

6

13

5OO

510

5OO

45O
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HOLE NO. PROJECT:
DRILL RIG:DB-2
LOCATION:
PROJECT #:

Waste Management of Texas DATE DRILLED: 416,10/00
- LOGGED BY: C. Kopec
8" SAMPLER: C. Kopec
Indusldal Waste Unit DRILLER: Best Ddlling
WASMN-04198-400 TOTAL DEPTH: 66’

/
/
/

/

Notre
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HOLE NO. PROJECT: Waste Management of Texas
DRILL RIG: -

DB-3  O ED,A: 8"
LOCATION: Indus~’ial Waste Unit
PROJECT #:. WASMN-04198-400

DATE DRILLED:4/7. 11/00
LOGGED BY: C. Kopec
SAMPLER: C, Kopec
DRILLER: Best Ddlllng
TOTAL DEPTH: 69’

~’ThermoRetec

0-5,5: Silty Cloy. moist, ton to Ikjht Mown. appo~ent cop
material

3,5-7: MSW - Silty C~oy with minor amounts of debEs.

7-29: S~lty Cloy. slkJhL~y moist, stiff, seml-plostic, ton.

29-37: Silty Cloy, very stiff. ~ghBy moist, intermittent ton and
da~kgra),_ lay~s, ap~r~t trans~t~ zone. s~ight chemical od~
from 34 tO 40’.

0

o

o

o

4

4o0

Grout
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HOLE NO. PROJECT: Waste Management of Texas
DRILL RIG: -

DB’~ ~O~ED,~-.."
LOCATION: Industrial Waste Unit
PROJECT #: WASMN-04198-400

DATE DRILLED: 4/7, 11/00
LOGGED BY: C. Kopec
SAMPLER: C. Kopec
DRILLER: Best Drilling
TOTAL DEPTH: 69’

OThermoRetec

37-5g: C~oy, stiff, dr’/, dark gray to b~ack, unweathered.

TYPE LO~ PPM COLLECTED

CL ~_3~ 250~

~ /- -

Native
So;I
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HOLE No.  oj CT: Waste Management of Texas
DRILL RIG: -

DB-4 .oL~ o~
LOCATION: Industrial Waste Unit
PROJECT #: WASMN-04198-400

DATE DRILLED:, 4/6,11/00
LOGGED BY: C. Kopec
SAMPLER: C. Kopec
DRILLER: Best Ddlllng
TOTAL DEPTH: 66’

OESCRIF1X~

0-12: Silty Cloy, moist, 1ight tan, apparent col> material,

12-17.5: MSW - Silty Cloy with minor amount of debris,
gray to block, wet.

17.5-,]~. Silty Clay, tan, stiff, semi-plosUc.

~0-3,1,: ~ilty Cloy, vet7 ==tiff. slkJhtly moist, ~gi’It~ p~ostlc.
oRemoting ton anti do~ gray lo~, apparent transition zone,

34-6G: Cloy. very sL;ff, d~,, very da;k gray to bl~ck.

SOfL GR,a~OH IC
"tYPE LOG

CL

CH

CL

CL

-11--~

-20~

-

-27--

CL

Grout
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HOLE NO. PRo~EcT: waste Management of Texas
DRILL RIG: -

DB-4 .oLE D~,:
LOCATION: Indus~al Waste Unit
PROJECT #: WASMN-04198-400

DATE DRILLED: 4/6,11/00
LOGGED BY: C. Kopec
SAMPLER: C. Kopec
DRILLER: Best Drilling
TOTAL DEPTH: 66’

DESCRIPTION

-Fis$1e.

To~l Del~t = 6~ feed

SOIL GRAPHIC PID SAMPLE
"TYPE LOG PPM C(X.L~CTED

~ ~ -4~- o

~ --47--

: _--~_

~ 0~ ;_~_
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Appendix C

Analytical Data
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Analytical Summary Tables Legend
All analytical results in the following summary tables, are provided in parts per billion
(ppb).

Data Qualifier Definitions

¯ U - The analyte was analyzed for, but was not detected above the reported sample
quantitation limit.

¯ J - The analyte was positively identified: the associated numerical value is the
approximate concentration of the analyte in the sample.

¯ N - The analysis indicates the presence of an analyte for which there is presumptive
evidence to make a "tentative identification."

¯ NJ - The analysis indicates the presence of an analyte that has been "tentatively
identified" and the associated value represents its approximate concentration.

¯ UJ - The analyte was not detected above the reported sample quantitation limit.
However, the reported quantitation limit is approximate and may or may not represent
the actual limit of quantitation necessary to accurately and precisely measure the
analyte in the sample.

¯ R - The sample results are rejected due to serious deficiencies in the ability to
analyze the sample and meet quality control criteria. The presence or absence of the
analyte cannot be verified.

¯ B - (Organics) Found in the associated method blank
¯ D - Reported from a dilution
¯ E - Exceeds calibration range
¯ P - (Pesticides) Difference in column concentrations > 25%.
¯ B - (Inorganics) Lab qualifier- analyte detected between the instrument detection

limit (IDL) and the RL.
¯ NA - Not analyzed
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

t 0000 U

1 CO00 U
NA

10DO0 U
10000 U

NA

NA

NA
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin (~ommunity Landfill
IWU Waste Analytical Data
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Waste Management
Amfin Commnnity Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

NA .
NA NA
NA NA

Page $ 0f49
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Waste Managemeat
Austin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin Corn munity Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
UvVU Waste Analytical Data

NA

250 U
25O U
25O U
250 U
250 U
250 U
250 U
250 U

250 U

100U

250 U
250U

250 U

250U

250U
2,~ou
25000 U
210J

2500 U

|600J

~ou

N~

NA

NA

NA
NA

NA

NA

NA

NA

NA
NA

NA
NA
NA
NA
NA

NA

NA
NA

NA
NA

620O0 U

NA

NA

NA

NA

NA
NA
NA
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Waste Management
Austin Community Landfill
lWU Waste Analytical Data

NA
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Waste Management
Austin Community Landfill
IWU Wasee Analytical Data

190B

134000

139 B

12SO0
280U

28O U
28O U
280 U
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

12ooo0 u

7.2 u
NA

7.2 U

7.2 U

7.2 U

7.2U

44

7,2U
24

7.2 U

7.2U

7.2 U

27

NA
72U

72 U

130J

NA

NA

NA

4200 U

42OO U

4200 U
NA

83O0 U
NA

42000 U
NA

42O0 U

4500U

4200 U

NA
42OO U

4200 U
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

NA

NA

NA

420O U
NA

NA
4200 U

NA
NA

NA

NA

NA
NA
NA
NA

NA

NA

NA
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Waste Management
Austin Community Landfill
~A~’U Waste Aaalytical Data
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Waste Management
Anstin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

N~

sobulyl alcoe~l ,100000 U NA NA NA
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Waste Management
Ansfin Community Landfill
IWU Waste Analytical Data

~-xy~er, e NA NA NA I~A
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Waste Management
Austin Community Landfill
IAVU Waste Aatalytical Data

N~

00OO47 U
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

NA
NA
NA
NA
NA

NA
NA

NA
NA

NA
NA

NA
NA
NA
NA
NA
NA

NA
NA
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Wastc Management
Austin Community Landfill
IWU Waste Analytical Data

1200 U

14000

NA

480J

2oooo~ u
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

V~n~ chlmi~e
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Waste Management
Austin Community Landfill
INVU Waste Analytical Data

lOOU

1 ooo u
o.oo12 u

o.!~u
o.oo34 u
o, oo12 u

~oou

,sou

2oo00 U
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

NA

NA
NA
NA,
NA

NA

NA
NA
NA
NA

830 U
31000 O
830 U
830 U
400O U
830 U
1700U
4000U

~700U
830U
40OO U
4000 U
40O0 U
830 U
830 U
830 U

~,ooo u

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
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Waste Management
Austin Community. Landfill
IWU Waste Analytical Data

m-xyle~e & pXy~e

NA

~A ,

3~ooo u ;o~oo u

NA
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Waste Management
Austin Community Landfill
~vVU Waste Analytical Data

NA
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

NA lO~ U 630 U
NA NA n.y.
2O NA 21

NA 1~00 U
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Waste Management
Austin Community Landfill
IWU Wuste Analytical Da~a

4~0~0 U NA
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Waste Management
Austin Community Landfill
INVU Waste Analytical Data
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Waste Management

Austin Community Landfill
IW~ Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

~ (sor~

!~=oo u

12"300 B 39200 U

52000O u ~000 U

NA

NA
NA
NA
NA

NA

BgO00 J
4400 J

1O2OO

17000 J

173 B

24000 J

NA

NA
NA

NA

NA

NA

NA
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

52OOOO U
15000000 D

520000 U
520000 U

2500~00 U
, 520000 U
1 ooo~ U
2500000 U
1000O00 U
f 000000 U
52~000 U

5200~0 U
2500~0
520OO0 U
52~00 U

5200O0O
520000 U
520000 U

1OOOOOO

520~00 U

~̄s0ooo u

NA
NA

NA

NA
NA

NA

NA
NA

NA
NA

NA

NA

NA
NA
NA
NA

NA

NA

NA

NA

,NA

NA

NA
NA
NA

NA

NA

330O J
leO00 J

INA

NA
NA

ZT0~ J

NA
NA

NA
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Wasle Management
Austin Community Landfill
IWU Waste Analytical Data

2eogooo u

~ u

200000 U

12000 U

elOC U

3~ ooooe

N~

NA
NA

NA
NA
NA
NA
NA

NA

NA

NA
NA
NA
NA
NA
NA
NA

NA

NA
NA

’ NA

NA
NA

NA
NA

NA

NA

WM-013143

TJFA 204
PAGE 169



Waste Management
Anstin Community Landfill
IWU Waste Analytical Data

S~re~e

70000000 D

acetate

WM-013144

TJFA 204
PAGE 170



Waste Management
Austin Community Landfill
IWU Waste Analytica| Data

NA
NA
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Waste Management
Austin Communit)" Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data
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Waste Management
Austin Community Landfill
IWU Waste Analytical Data

Methylene
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Waste Management
Austin Community Landfill

Soil Analytical Data

~onventionals
4Percent Moisture

~onventionals ~Cy~id¢. Total
:onventionals [Total Sulfide ~ NA NA

No additional Appendix IX analyses were conducted

Page I of i
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Waste Management
Austin Community Landfill

Groundwater Analytical Data

Conventionals ~Percent Moisture i [

~_~.tio.~.~l.s ........................?.~_ o~_~c_�_~.... _ ..............................................t ............................~ .............................~ ....................
Conventionals ~d% Tolal ......... ~ 20 U    ~ 20 U [ 20 U
Convcntionals Total Sulfi~ ]. 1000 U ~ 1000 U ~ 1700 U
Dtox~ur~s ~2,3,7,8-TCDD � 0.00046 U ~ 0.0~72 O ¯ 0.~051 U

Dioxin~Furans Total HxCDF i 0.00024 U ~ 0.00068 O 0.~029 U

Dioxin~s TotaITCDD ] 0.00~6 U [ 0.0~72 U J 0.~051 U

Herbicides [2 ~ ] 2 U ~ 2 U ] 2 U
Herbicides ]2 4,5-TP ~Silvex) 4 2 U ~ 2 U [ 2 U

Metes ~dmon£ [ 0.86 ~ ~ 0.89 B 3 U
Metes A~enic [ 27 [ 7 I 5.2
Metes ~B~um ~ 25 ~ 21 , 31
Me~s jBe~llium ~ 4 U J 4 U ’ 4 U
Metals ~Cadmium ~ 1.3 B ~ 1.4 B ~ i .6 B

Metals JCo~r "[ 7.2 B T 7.9 B 3.9 B
Metals [Lead J 0.22 B ~ 0.099 B 0.098 B

~s~;i;................................r~is~i ...................................................................................~ ............~~ .......i ..........~:~-~- .....~- ..........~~- ...........~,ss~z ............................~,,~,-a ........................................~ ....s~ ........j ~.~ , ~:~..

Metals .Zinc [    16    [ ’ 16 ~ 9:9 B
~¢sti¢id~B~ ~4,4’-DDD j 0.05 U ~ O.OS U ~ 0.05 U
~g~[~g~- .........~::~b~ .......................................................63~b- ............~ ...........~.0i~-~ ..........6T&-~

Pesficides~CBs ’Aldrin 0.05 U J 0.05 U [ 0.05 O

~ti¢i~CB~ [~¢lor 1221 0,5 U 0.5 U ) 0.5 O
?esti¢ide~CBs ~lor 1232 0.5 U 0.5 U ~ 0.5 U
~.~_i.C 1~" d~ _~__ ~__~st,aJ~lor 1242
?_e_st_is_ides/PCB s lArd�lot 1248
Pestic!~s/PCBs tAr~lor 1254
Pe_sticidcs/PCBs ~Aroclor 1260
ps_s_t!.cid.~ C a s ......._~_..)~-BHC
P~sticid©s/PCBs )Chlordan~ (techni¢~l)
P¢sti¢id~PCBs

IChlorobenzilal©Pcsticides/PCBs ,delta-BHC
Pesticides/PCBs !Di~llat¢
Pesticides/PCBs [Dieldrin

o.s u o.s u ~__._o_..s__u. ..........
0.SU 0.SU ~_ O,SU
0.5 U 0.5 U [ 0.5 U
0.5 U 0.5 U ~, 0.5 U

0.05 U 0.05 U ,I 0.05 U
........ ~3iJ- .............-03-0 .....~ .........?):i6- ........

2U        2U    I 2U

IO’05UIO05U’O’O$U1U       IUI IU
0.05 U 0.05 U _.,’+, 0.05,U___.

~~esticides/PCBs tEndosulfan I ] 0.05 U       0.05 U ~ 0.05 U
~¢sticid¢s/PCBs Ir,~os"lr~l~ ! o.os u I 0.05 u j o.o5 u
?esticides/PCBs .L~ndos ulfan sulfate .[ ...... 0:..0_5_..U_...._.[ .... 0.0.$__U_ ....... [ ~:~5_ .U_. ......
~,~~-i-~i~i~-~iK ............ IE~- .............................................~--I .....~ 0S U.. l 0.05 u .... V 0.05 u .
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Waste Management
Austin Community Landfill

Groundwater Analytical Data

Peshc]dcs/PCBs iEndnn aldeh~_de i 0.05 U ~. 0.05 U i .05 U
Pesticides/PCBs ~gamma-BHC ~indan~ ~ 0.05 U ~ 0.05 U ~ 0.05 U

~.~-~ .............~.~ ........................... ~-~-~ .... ~-~-~ ~
Pcsticid¢~PCBs :,K~on¢ ’, I U ~ I U ~ I U
Pestlcide~CBs ~Mcthox~chlor ~ 0.1 U ~ 0.I U ~ 0.1 O
Pesticide~CBs ~Toxaph¢n¢ � 2 U ~, 2 U ~ 2 U

Semivolatiles ~ 1 2-Dibromo-3~hloro~rop~e ~BC~) [ 0.2 U ~ 0.2 U ~ 0.2 O
Semivolatil~s ’. l~-Dibromo¢~� ~D~ 0,05 U ~ 0,05 U ~ 0.05 U
Semivolafiles [I,3,5-Trinitrobe~en¢ ~ 50 U [ 50 U 50 U
Semivolatiles [ I~-Dini~obe~en¢ 10 U [ 10 U [ 10 U
SemivolatilCs ~ 1,4-Na~gn¢ ~ 10 O ] 10 U ~ 10 U

Scmivolatil~s ~2,2’~x~bis(t-Chloro~ ~ 10 U 10 U ~. 10 U

Semivolati Cs 2 4 5-Trichina�no i 10 U ~ 10 U ~ 10 U
Scmivolatil~s ~6-Trichlorophenol ~

10 U [ 10 U ~ I0 U
Semivola~ilCs ~2 4-Dichlo~hcnol ; i0 U [ 10 U ~ 10 U

~emivolatilCs ~2,4-Dini~otoluen¢ 10 U 10 U, ~ 10 U
~y~[~[~ .............. ~,~ichlorophenol 10 U l0 U ~ 10 U

Scmivolatiles ~2-Ac~’.l~inofluo~ne 20 U 20 U 20 U

Semivolatilcs ~hcnol 10 U l0 U [ 10 U

S~mivolatilcs
~2-M�~

10 U 10 U _[ 10 U
Scmivolatil~ 2-Naph~l~in¢ , 10 U 10 U 10 U
Semivolatiles 2-Ni~ili~ 50 U 50 U 50 U

gcmivolatiles [2-Picoline 50 U 50 U 50 U
............................ ~’ ...................................................... ~ 50 U~¢mivolatiles ~3,3’-Dichlorobenzidi~ 50 U 50 U
~emivolatilCs ~3,3’-Dime~yl~idine I0 U I0 U ~ I0 U

~mivolafil~s [3-Me~ylph~nol I0 U 10 U ~ I0 U

SCmivolafil~s ]4,~Uini~-2-~IphCnol 50 ~ 50 O ~ 50 U
SemwolatdCs [4-~mob~p~n~l 20 U 20 U ~ 20 U

SCmivolafiles
[        4~or~3~ylp henol

20 U 20 U ~ 20 U

Semivolafiles 4~hlo~iline 20 U 20 U ~ 20 U

~latilcs ~4~hlomph~yl ph¢9~l �~ 10 U 10 U ~ 10 U

~olatiles i4-Me~71p~noi 10 U ¯ 10 U i l0 U
Semivoiatil~ ~4-NiUo~il~¢ 50 U 50 U ] 50 U
~5’mi~o~,~ .......~~__ 50U

.[
5OU

~

,0U
I~U 100U I~U¯ mivolatiles ~~i~in¢

~mivolatilcs ~7,12-Di~i~(a)~n= ~ 5~ U 500 U ~ 500 U

Semivolatiles [Ace ap ~7
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Waste Management
Austin Community Landfill

Groundwater Analytical Data

S©mivolatiles, N-N itrosom~hyle11~/lamin¢
..~_ _m iv o_l_at_i_l _es_ .............N -~N_i_trosomo____.rp h olin©
Scmivolatiles __N_.. h_Nitrosopiperidin¢
Semiyqlati!¢s IN -Nitrosop~’rolidine
gc_~iyo_l. _atiles __ Naphthalene
iemivolatiles Nitrobcnzen¢
~emivolatiles [ Nitroquinoline- ! -oxide

50 U
IOOU
IOU
IOU
IOU
IOU
20 U
IOU
IOU

100 U
20 U
20 U
20 U
lOU
lOU
2O U

lou ,,,i ............!o v_S____
lOU i IOU
I0 U i l0 U
10U i 10U
~o u i 50 u
100 U 100 U

u i .... !_o_u.__...’_,:.
IOU [ IOU
~ou [ lOU
iOU [ IOU
20 U ~_ 20 u
10 U I0 U
IOU iOU

I00 U lOO U
20 U 20 U
20 U 20 U
20 U 20 U
10 U i lO U
IOU IOU
20 U 20 U
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Waste Management
Austin Community Landfill

Groundwater Analytical Data

~emivolatiles o-Toluidine ~ 10 U i l0 U 10 U
~em~volatdes iPm’athzon i l0 U I l0 U ~ 10 U
~emlvolatl]es ::Pentachlorob~nzcne ~ 10 U i l0 U ~ l0 U
~emivolazfles iPentachloroethane I ]0 U ~ ]0 U i I0 U

~¢mivolati]es ~Phenacetin [ 20 U 20 U ~ 20 U
~¢mivolati]es ~Phen~th~n~ ~ l0 ff ]0 U ~ 10 U
~emivo]atiles Phenol J 10 U 10 U ~ 10 U

~emivolaziles JPron~id~ [ 10 U 10 U [ 10 U

~mivol~i~ .......... ~ridin~ ...... [ 20 U 20 U [ 20 U
~Sa~olc ~ 10 U ] 10 U ~ 10 U

~¢mivolatilcs ~Sulfot~pp, ~ I~ U [ 100 U ’ l~ U
;emivolatiles ~Thion~in ~ 50 U 50 U S0 U

Volatilcs ] 1 1 1 2-T~hlo~th~� ~ 5 U [ 5 U S U

Yolatites 1,2,3-Tnchlorop~p~e [ 5 U ~ 5 U ~ 5 U
Vol~iles ~ [,2,4-THchlo~benze~ ~ 0.191 5 U ~ 5 U

Volatil~ ~.i~lompmp~¢ 5 U 5 U ~ 5 U
Vo[~il~s ~ 1,3-D~chloro~nzen~ 5 U 5 U ~ 5 U

Vol~iles 2-Bu~onc ~MEK) ~ 50 ~ ~ 50 U , [ , 50 U ....

~t3~ .................... 2-Hcx~onc ~0 U ~ 50 U ~ ~0 U

Volatil~s Acet~e ~ ~ [ 100 U
Volati]~s Ac~ni~ile 100 U ~ 100 U    ~

100 U
I00 U

Y~VoZ=~z~...........................
~..~e~.~ A~o~Z~Z~ ...................................................................................~~ ..............3~£-~"~Z00 U .........~6~00 ~ ........~j .......~~~Z00 U

~olatil~ ~ Alibi chlori~ ~ 5 U 5 U ~ 5 U

~ol~il~s Berne ~ 0.14 ~ 5 U ~ 0.33 ~

Yolatil~s ~B~m~ichlo~ome~ ~ 5 U 5 U ~ 5 U

Vol~iles JB~ 5 U 5 U ] 5 U

Vot~i!~ ~C~n disulfi~ 50 U 50 U [ 50 U

Volatiles Chlo~e~ 5 U 5 U ~ 5 U

Volatiles Chlomclhan~
Volatiles Chloroform
V__o.!.a_ti_[¢_s.............................. i cEi0romeZha~e
~/ol~tiles ......................... Chloropren©

~olatiles cis-1,3-Diehloropmp¢~
9olatiles Dibromo~hlorom~thane
Volatiles

su su i,
5U 5U ~ 5U
5U ,L SU 5U
5U

1

5U
5U 5U ~ 5U
5U 5U i 5U
5U 5U [ 5U
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Waste Management
Austin Community Landfill

Groundwater Analytical Data

Volatilcs IEth~lb©nzcne i 5 U i 5 U    I 5 U
q~;i~ii-~- .........................".ii~--~ ................................................................~ ..............~’~ ........................~-o- ........i ...........~"~ ............
Volatil~ lsobu~l alcohol 100 U 1~ U { t00 U
Volatil~.............................. ~r~¢~.~ ~ ..... ~, _ ~_~ .........~ ...............~ ~ ..............~ ............~_.~.
Volatil~ ]Methac~onitril¢ ~    100 U ~ IO0 U ~    100 U
................................................................................Volatiles~Me~rl methac~late V~ ......................5 U ~ .............~0 ....... ~ .............~ .............
VolatiIcs ~Me~ylene chloride ~ 5 U 5 U ~ 0.92 J

Volatiles [Prp~ioni~ile I I00 U ~ 100 U ~ 100 U

Volatil¢s jTe~¢~lor~thene [ 5 U ~ 5 U i 0.13 J

~Z~]T]?]~?]]Z~~~’~; ...... ] .............................£]-7-]~Z-]][ ............... ;~- ..... ~ .......~ .....
Volatil~ ~tran~-I 4-Diehloro-2-bute~ ~ 5 ~

~
~ U ~ 5 U
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Waste Management
Austin Community Landfill

Surface Water Analytical Data
March 2000
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Waste Management
Austin Community Landfill

Surface Water Analytical Data
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Waste Management
Austin Community Landfill

Sediment Analytical Data
March 2000

Conventionals ~yan~de, Total ~ 790 U ~ 760 U ~ 920 U ~ 790 U

~on~en+~[~.............. ~ial ~e ...... ~ 7~ U ~ 7~ U ~ 9200 U i 79~ U
Oioxin~F~ans 2~DD O.~3U ~ 0.~13U ~ 0,~17U ~ 0~12U

Oioxin~F~ans ~To~al PeCOF 0,~I 2 U ~ 0.~13 ~ ¯ 0.~2~ ~ 0,~2 U

Herbcdes ;2.4,~T 32U ~ ~U ~ 37U ; 32U

i~.~ .........................................................~ .........................................................................................~ ............~z~..~ ..............L....-~-~-v.--~ ........ ~.3..~.. _~ .................~.~ ..............
Me~ls ~ I    87~    ¯ 4740 ~    7870

~i ............................................... ~~ ......................................................................... ~ .... i~ .......... 31~--] ....~----~ ....~ .......
~t~s -- -- }~ ..................................................... i ..............~-e-~- ..................]~~- ........ ! .... ~ " ~ii~ ....

~i~Z:.............:-:::::~-~s;~ ..... ::::::::::::::::::::::::::::::::::::::

~a-aB .............................................]~i~- ~ ~- !---~-~--- [ ’--4~T---~t-~ ........
,~.~. ........... ~ ......;~,4..~ .~ ~ J L_.2.su ~ 3.~ u ~..~.~ ....

;~ii~-~;~, .......... ::~~ ~ o~3 ~ [ 3.~ u! 2.7 u
e~i~PCBs )a ~BHC ~ . ~ - ~ . ~ , ¯ .

Pe~e~CBs ~ 1221 ~ 52 U ~ ~ U L ~ ~1 U .... ~L~ ......
~;~ .........................................;~~3 ...............................................~ ......~--~3-~ b---~.-_.:~ ~ .....L_-_..~u- .........
~;~S~ ...................... ~-~ ............................................................................i ............~- .........~ ..........~ ~ ...... I .......~u ~ s~ u __

Pe~e~CBs A~ 12~ :, 52 U ~ U l 61 U l 52 U

~;~ ........... ~Ch~ (t~ni~l) ~ 27 U~ 26 U ~ 31 U ~ 27 U

~~-~ ............................~3:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::: .-.~.,~ ---.i ...........
~,i~ ...........................................]oB~ " ~ .~ ~u .I ~u J ~2u _
~CBi )D~M~ ~ O.~ d 0.~ d f 3,1 U ! 2.7 U

)~,~_~)~ ...........................~n~_~.~( ..............................................L--.. 2.T~ _ --3:~-~--~Ti~--i:~u ....
~=~e~CB= i~= ~=e ~ 2,7 u ~--~:~0 ............~:i~ ......... ~:7~ ....
~e~e~CBs ’ En~ .... ~ 2.7 U 2.6 U 3.1 U - 2.7 U
Pe~ide~CBs E~ ~ ....................... ~_._~=~ ..... 2.6 U 3.1 U Z7 U

2.6 U 3.1 U 23 U~t~=U~gF= ............................... e~S_~ ........................................... ~ ............~7_~ ................~:~ ..................~:~.~ ............. 5~-j .........Pesti~e~CBs ~
Pe~id~PCBs " ~ 11 U............................ H~ ~x,Oe + ~ 0.27 J j ~2 U ~’~~ .......
Pest~d~PCBs ..... ~ 2.7 U ~ 2.6 U l 3.1 U................................................................. ~ .......................................................................~-,--.%3~ ..........~-~-.---~-~ ....... [ .......~-.~ ....
~~ ...........................................~ .............................................................
PeSt~PCBs M~ ~ 5.2 U 5 U .

~
6.1 U 5~ U

Pe~l~e~CBs o    ~e --" j 27 U 26 U 31 U 27 U
se~tat~= ~.2.~.~Te~z~, .L ~ ..... ~e~ _~2~_U_ .....
~I’~’~ .................. ~ ........................................i,3,~T~z~ ~---~’~ U " 2~ U I ~ U 25~ U
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Waste Management
Austin Community Landfill

Sediment Analytical Data
March 2000

Semivoiati~es !1 3-Din~obenzene ! 520 U 500 U    ~    610 U    i 520 U
,~i;,iii~ ..............................................i.~;~~U~�~ ......................................... .........2~60iJ i- ~0 6-1~ ~- ~ ............

SemN~latiles :2 4 ~Tr~ro~enol 5~ U .... ~ ~" T " ~16~= ’~ .....~~U .........
~emiwl=lles ;2,4,~Tr~rp~enol ~    520 U 5~ U ~ 610 U 520 U

..........................................~ ....~ ~ ........................~~ ~-; "~i~-~ / "~ ..........~ ~

Sem~ati~ ~,~D~oluene..................................................... ~ s~ou ~ ~ ~ ~ou =L .

~ ......................... ~~__..~ .................................................... ~ ........~p_~ ..........L___~.u ~ ___~. ...3 ..._~.~ ........

S~iv=~es ~.2-Me~en~ ~ 5~ U 5~ U
~.

610 U        520 U

Sem~tiles ~2-Pl~l~e ~ 1~ U 1~ U I 12~ U ~ 10~ U

~;.~ ..........7:7 ....3 .......~;,~~Y~,-~;; ..............~~-:[7~.~._~:_~_~.~

Sem~= ~Ch~o~e T 520 U ~ U L 610 U ~ 520 U

S~o~til~ ~N~t~u~ i 1~ U~IO~ U ~ ~ 1000 U

~e~volati~ j~ , 520 U 5~ U 610 g ~ ~20 U

SemNolati~s ~8~ a~hol ~ 520 U ~ ~ U 520 U

~iles ~b~(2~h~ I ~ ~ 520 U ~ 5~ U 520 U
~m~olat~s ~~lh~ ~al=e ~ 5~ U t ~ U- el O U [ 520 U
~i~ ........................ ~e.~-~ ...............................~ ......~~-d--~-&~’0--~-~-~-~b- .....

~, ~B~, ~ s~ou ~ ~u ! ~ou / s~,,9 ....
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Waste Management
Austin Community Landfill
Sediment Analytical Data

March 2000

Semlvolatiles i E~h_,~! n~,har~esuUo~ate i    ~20 U    i ~ U ! 610 U ~ 5~ U

~i~ .......................................................... ]~- .......................................................................................! ..........~£~ ......T--~ "-[-"~ou r ~u

~.~... ................... :::::E:] :]~ ]~]~.:_ ! ......~_...~_.... ~..~.~..__..~ ..........~z~u .........

~. ~ ~r~ ~.. ~s~ ~ ................~.~......!.._..~_~_,_.L.,._ ~.~ ......

S~i~s ~N~nz~e 5~ U ...... ~_~_61~.L~ 520 U
~9~ ............................................................~_~.~_~:~ .......................................... ~,_~ ........ ~ ~__~_t~..~,. __~__.~_~. ......
~m~ ........................................ ~~ ........................................... ~ ..... ~u .......... ~u ~_ 6tou ~ s2ou
s~i~o~ti~= ~N~=~e ~ s2o u t ’"~0---T---~i~5~-~ ........g~-b- ...........

Sea.atlas i~N~phen~e ! 5~ U I 5~ U ]" 610 U ]" 520 U

Se~i~s ~N~~e i 520 U I _ ~ U~. 610 U 520 U
s~%,~-~,~e~ .................. ~N~o~ ~~--- -- ~ U ~ ~U 1 O~OU ~

Sem~ol~$ mT~ine { 1~ U 1~ U 12~ U ,    1~ U

Semivol=~s ~~ ~ ~ U i 24~ U 2~0 U J. 2~ U
~: ...............................:::: ::X~:::--:-~:: ..................................:::::::::::::::::::::::::::::::::: :::::~:~:~ u ::::::::::::::::::::::

~.~t~ ........................................iP~ ............................~...__L~ u . 2s~ u
Semivolai~s ~Pr~de ~ 1~ U

S~ ...............................................~ ................................ ~ .~~
~$~iii~ ........................................................~~~ ......................................................~ .............~-d ........ "-’"~-~--’f"--~ ~ ...........~’O ..........

~ ~ 7~ UTotal Pe~oleum ~y~ro~s ;>C10 - C~ 7~ ~ ~ 92~ U ~ 7~ U

~.2 u ~.~ ...........

:::::::::::::::::::::::::::::::::::::::::::::::::========================== [_.:...~:~.~_...__~.__~,~.~ ......... .~__J ....... ~.:~ ........
~ ~,~-o~ ~ 7.9 u / 7.6 u s.Z u ! 7.~ u
~ ..........~...: ........ ~,=,~~= ............ ~.z.~u _j_..~.s ~ s.z u ~_~.~_ .....

VolaUlel J I,~D~ j    7.9 U [ 7.6 U 9.2 U ~    7.9 U

j~i~- ..........................................................]~:~;~ .................................... ~ ........~--1-~-~---I--~u 7 7~u
~=~; .....................................................................t~~~(a~ ................................................................~ ...........~o~ ..........’~ -~ ~ .........~ ........~-~ ..........t---~~~
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Waste Management
Austin Community Landfill
Sediment Analytical Data

March 2000

~olatlle$ !2-Hexa,none , 79 U 76 U i 92 U ’, 7"9 U

~olat~le+ +~ ~I~ + 7.9 U 7.6 U + 92 U 7.9 U
~i~ _ ~B~z~e 7.9 U 7.6 U ~ 92 U ~ 7.9 U

Vo[ati~ ~B~ ~ 7.9 U 7.6 U i 9.2 u 7+9 u

Vof~iles ~C~h~ 7.9 U 7.6 U ~ 9.2 U 7.9 U
vomi~ ~c~ ~ z.~ u ~-~-~- 7.~ u

.......~+.~ ..............................................................~.£~[~+~ ............................................ + ..........Z+~.# ...........L..... _ ~:~.~ ........#._...~&~ ................ ~ # ............
~£+~[~ .................................................~#~_~_m+ ......................................................................~ .........~.~ ........... ~ ......Z.~#.~ .............~..__..~.&~ .................. +~#..#. ........
V~al~ ~D~l~um~ethane J 7+9 U [ 7.6 U + 9.2 U 7,9 U

Volali~s ~Me~l ~te ~ 7.9 U I 7.6 U 9+~ U ~    7.9 U

~o~e= :, S~mne + 7.9 U 7.6 U + 9,2 U ~ 7.9 U
V~i~s Tetra~r~ne + 7.9 U
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Appendix D

Hydrogeologic Test Data
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Slug Test Analysis
The rising and filling head slug test data was analyzed using AQTESOLV for Windows,
utilizing the Cooper-Bredehoeft-Papadopulos (1967) Solution for a slug test in a confined
aquifer. The model has the following assumptions:

* Aquifer has infinite aerial extent
¯ Aquifer is homogeneous, isotropic, and uniform thickness
* Aquifer initial potentiometric surface is horizontal
¯ A volume of ~vater is injected or discharged tbr the well instantaneously
¯ Test well is fully penetrating
¯ Aquifer is confined
¯ Flow is unsteady
¯ Water is released instantaneously from storage with decline of hydraulic head

The Cooper-Bredehoeft-Papadopulos Solution plots displacement over initial water level versus
time on semi-logarithmic axis. The plot is then curve matched and solved for transmissivity (T)
and storativity (S). The average transmissivity and storativity calculated for MW 99-23 are 1.00
E-4 square feet per minute and 2.93 E-4, respectively. The average transmissivity and storativity
determined for PZ-26 are 4.39 E-5 square feet per minute and 8.44E-4, respectively. The
estimated transmissivity and storativity for MW 99-29A for the falling head slug test are 1.12 E-5
square feet per minute and 2.15 " E-5, respectively. The water levels measured in MW 99-29A
during the rising head slug test recovered to only 50% of the initial water level over the 24-hour
test period. The curve fitting solution of the plot failed to converge and thus the estimations for
storativity and transmissivity were calculate using only the falling head test data for MW 99-
29A. Transmissivity and storativity estimates for MW 99-30 were not calculated due to very
slow recovery rates during the 24-hour tests.

Flow Velocity Estimations
Using an estimated transition zone thickness of 5 feet (b) the hydraulic conductivity (K) can be
estimated using the equation K=T/b. The calculated hydraulic conductivity (K) for groundwater
in the vicinity of investigation wells MW99-23, PZ-26, and MW99-29A would be 0.029
feet/day., 0.013 feet/day, and 0.0032 feet/day, respectively.

The estimated flow velocities were calculated using Darcy’s equation:

V = 1/n K (dh/dl)

K =
dh/dl =

estimated flow velocity
effective porosity of 0.05 (McBride Ratcliff & Associates)
hydraulic conductivity
hydraulic gradient (0.02 ft/ft as measured during this investigation)

The calculated flow velocities for groundwater in the vicinity of investigation wells MW99-23,
PZ-26, and MW99-29A are 4.24 feet/year, 1.90 feet/year, and 0.47 feet/year, respectively.
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Well Yield Estimations
Well yields were estimated using the Cooper-Jacob approximation to the Theis Equation:

4 ~r Ts
r2 25Tt

2.31ogl~. f!3 ]
7.48gal J

where Q : estimated well yield,
T = transmissivity,
s = drawdo~vn,
t = time,
K = hydraulic conductivity,
b = saturated thickness of aquifer, and
S = storativity.

The estimated well yields for MW 99-23, MW 99-29A, and PZ-26 were calculated at 33.62,
3.28, 14.03 gallons per day, respectively.
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-r-

0.4

0.2

0.01 1. 10. 100. 1000.    1.E+04
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MW99-23 FALLING HEAD

Company: ThermoRetec
Client: Waste Mangement
Project: WASMN-04198-500
Test Location: Austin Community Landfill
Test Wall: MW99-23
Test Date: 3/29100

PROJECT INFORMATION

Saturated Thickness: 3.5 ft

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1_,

Initial Displacement: 2.992 tt
Casing Radius: 0.08333 ft
Screen Length: 10. ft.

WELL DATA (MW99-23)

Water Column Height: 3.5 ff
Wellbore Radius: 0.3438 ft
Gravel Pack Porosity: 0.46

Aquifer Model: Confined

T = 0.0001355 ft2/min

SOLUTION
Solution Method:
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AQTESOLV for Windows MVV99-23 Falling Head

Diagnostic Statistics

Aquifer Model: Confined
Solution Method: Cooper-Bredehoeft-Papadopulos

Estimated Parameters

Parameter Estimate Std. Error
T 0.0001355 2.303E-06 ft2/min
S 0.0001384 1.933E-05

Parameter Correlations

T S
T 1~00 -0.-96
S-0.96 1.00

Residual Statistics

for weighted residuals

Sum of Squares ... 7.748 ft2

Vadance ........... 0.005124 ft2
Std. Deviation ...... 0.07158 ft
Mean ..............-0.0402 ft
No. of Residuals... 1514.
No. of Estimates... 2

04/26100 14:31:57
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Time (min)

100. 1000. 1.E+04

IVAN99-23 RISING HEAD

Company: ThermoRetec
Client:. Waste’Mangement
Project: WASMN-04198-500
Test Location: Austin Community Landfill
Test Well: MW99-23
Test Date: 3130100

PROJECT INFORMATION

Saturated Thickness: 3.5 tt
AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1_

Init~a! Displacement: 2.911
Casing Radius: 0.08333 ft
Screen Length: 10. ft

WELL DATA (MW99-23}
Water Column Height: 3.5 ft
Wellbore Radius: 0.3438 R
Grovel Pack Porosity: 0.46

Aquifer Model: Confined

T = 6.529E-05 ft21min

SOLUTION

Solution Method: Cooper-Bredehoeft-Pap .adopulos
S = 0.000448
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AQTESOLV for Windows

Diagnostic Statistics

Aquifer Model: Confined
Solution Method: Cooper-Bredehoeft-Papadopulos

Estimated Parametem

Parameter Estimate Std. Error
T 6.529E-05 2.169E-07 ft2/min
S 0.000448 8.692E-06

Parameter Correlations

T S
T 1~0 -0.-96
S-0.96 1.00

Residual Statistics

for weighted residuals

Sum of Squares ... 0.3584 ft2
Vadance ........... 0.0002349 ft2
Std. Deviation ...... 0.01533 ft
Mean ..............0.004482 ft
No. of Residuals.., 1528.
No. of Estimates... 2

MW99-23 Rising Head

14:32:2b
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Time (min)

100, 1000. 1.E+04

PZ-26 FALLING HEAD

Company: ThermoRetec
Client: Was~Managem-ent
Project: WASMN-04198-,400
Test Location: Austin Community Landfill
Test Well: PZ-26
Test Date: 03/29/00

PROJECT INFORMATION

Saturated Thickness: 8. It

AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1.

Initial Displacement: 2.231 It
Casing Radius: 0.08333 ft
Screen Length: 10. ft

WELL DATA (PZ-26)
Water Column Height: 8. tt
Wellbore Radius: 0,401~
Gravel Pack Porosity: 0.46

Aquifer Model: Confined
T = 4.38gE-05 It2lmin

SOLUTION

Solution Method: Cooper-Bredehoeft-Papadopulos

S = 0.001
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AQTESOLV for Windows PZ-26 Falling Head

Diagnostic Statistics

Aquifer Model: Confined
Solution Method: Cooper-Bredehoeft-Papadopulos

Estimated Parameters

Parameter Estimate Std. Error
T 4.389E-05 8.727E-06 ft2/min
S 0.001 0.000476

Parameter Correlations

T S
T 1.~0 -0.~3
S -0.93 1.00

Residual Statistics

for weighted residuals

Sum of Squares ... 177.6 ft2

Vadance ........... 0.1151 if2
Std. Deviation ...... 0.3392 ft
Mean .............. -0.3283 ft
No. of Residuals ... 1545.
No. of Estimates... 2

04126/00 14:56:53
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PZ-26 RISING HEAD

Company: ThermoRetec
Client:. Waste Management
Project: WASMN-04198-400
Test Location: Austin Community landfill
Test Well: PZ-26
Test Date: 03/30/00

PROJECT INFORMATION

Saturated Thickness: 8. It

AQUIFER DATA
Anisotropy Ratio (Kz/Kr): 1_

Initial Displacement: 2.223
Casing Radius: 0.08333 ft
Screen Length: 10__:. ft

WELL DATA (PZ-26)
Wate~ Column Height: 8_:. fl
Wellbore Radius: 0.401 It
Gravel Pack Porosity: 0.46

SOLUTION
Aquifer Model: Confined Solution Method: Cooper-Bredehoefl-Papadopulos
T = 4.389E-05 ft2/min S = 0.0006871
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AQTESOLV for Windows PZ-26 Rising Head

Diagnostic Statistics

Aquifer Model: Confined
Solution Method: Cooper-Bredehoeft-Papadopulos

Estimated Parameters

Parameter Estimate Std. Error
T 4.389E-05 2.381E-07 ft2/min
S 0.0006871 1.876E-05

Parameter Correlations

T S
T 1.~0 -0.-~5
S-0.95 1.00

Residual Statistics

for weighted residuals

Sum of Squares ... 0.7214 ft2
Vadance ........... 0.0004734 ft2
Std. Deviation ...... 0.02176 R
Mean .............. -O.01351 ft
No. of Residuals... 1526.
No. of Estimates... 2

14:47:53
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MW99-29A FALLING HEAD

Company: ThermoRetec
Client: Waste Management
Project: WASMN-04198-500
Test Location: Austin Community Landfill
Test Well: MW99-29A
Test Date: 3/29100

PROJECT INFORMATION

Saturated Thickness: 5. ft
AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1_.

Initial Displacement: 1.516 ft
Casing Radius: 0.08333 ft
Screen Length: 5. ft

WELL DATA (MW99-29A)
Water Column Height: 4. ft
Wellborn Radius: 0.3438 ft
Gravel Pack Porosity: 0.46

Aquifer Model: Confined

T = 1.617E-05 ft2/min

SOLUTION

Solution Method: Cooper-Bredehoeft-.Papadopulos
S = 2.149E-05

WM-013182

TJFA 204
PAGE 208



AQTESOLV for Windows

Diagnostic Statistics

Aquifer Model: Confined
Solution Method: Cooper-Bredehoeft-Papadopulos

Estimated Parameters

Parameter Estimate Std. Error
T 1.617E-05 i~7-51E-0-~7 ft2/min
S 2.149E-05 1.877E-06

Parameter Correlations

T S
T 1~0 -0799
S-0.99 1.00

Residual Statistics

for weighted residuals

Sum of Squares ... 0.4444 ft2

Vadance ........... 0.000291 ft2
Std. Deviation ...... 0.01706 ff
Mean ............... -0.002042 ft
No. of Residuals... 1529.
No. of Estimates... 2

MVV99-29A Falling Head

14:33:10
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MW99-29A RISING HEAD

Company: ThermoRetec
Client: Waste Management
Project: WASMN-04198-500
Test Location: Austin Community Landfill
Test Well: MWg9-29A
Test Date: 3130100

PROJECT INFORMATION

Saturated Thickness: 5. ft
AQUIFER DATA

Anisotropy Ratio (Kz/Kr): 1_

Initial Displacemenf~ 1.539 ft
Casing Radius: 0.08333 ft
Screen Length: 5. fl

WELL DATA (MW99-29A)
Water Column Height: 4_. ft
Wellbore Radius: 0.3438 ft
Gravel Pack Porosity:. 0.46

Aquifer Model: Confined

T = 1.621E-06 ft21min

SOLUTION

Solution Method: Cooper-Bredehoeft-Papedopulos
S = 0.00697
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AQTESOLV for Windows MVV99-29A Rising Head

Data Set: D:~PROJECTS\Waste Management~Slug Tests~MW 29VvlW29dse.aqt
Title: MW99-29A Rising Head
Date: 04/26/00
Time: 14:41:49

PROJECT INFORMATION

Company: ThermoRetec
Client: Waste Management
Project: WASMN-04198-500
Location: Austin Community Landfill
Test Date: 3/30/00
Test Well: MW99-29A

AQUIFER DATA

Saturated Thickness: 5. ft
Anisotropy Ratio (Kz/Kr): 1.

OBSERVATION WELL DATA

Number of observation wells: 1

Observation Well No, 1: MW99-29A

X Location: 0. ft
Y Location: 0. It

No. of observations: 1519

Observation Data
Time (min) Displacement (It) Time (rain) Displacement (It) Time (rain) Displacement (It)

0.3333 1.539 455.7 1.135 962.7 0.934
0.3532 1.518 456.7 1.137 963.7 0.937
0.3742 1.529 457.7 1.135 964.7 0.934
0.3963 1.518 458.7 1.135 965.7 0.934
0.4198 1.525 459.7 1.135 966.7 0.932
0.4447 1.511 460.7 1.135 967.7 0.934
0.4697 1.518 461.7 1.135 968.7 0.934
0.4963 1.511 462.7 1.133 969.7 0.937
0.5247 1.513 463.7 1,133 970.7 0.934
0.5547 1.511 464.7 1.13 971.7 0.934
0.5863 1,511 465.7 1.13 972.7 0.934
0.6213 1. 506 466.7 1.128 973.7 0.934
0.658 1.506 467.7 1.13 974.7 0.934

0.6963 1,504 468.7 1.13 975.7 0.934
0.738 1.504 469.7 1.128 976.7 0.932
0.7813 1.504 470.7 1.128 977.7 0.932
0.828 1.504 471.7 1.128 978.7 0.93

04/26/00
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AQTESOLV for Windows MW99-29A Rising Head

Time (min) Displacement (tl) Time (rain) Displacement (ft) ~m__~min) Displacement
0.8763 1.502 472.7 1.126 979.7 0.932
0.928 1.502 473.7 1.126 980.7 0.932
0.983 1.499 474,7 1.126 981.7 0.93
1.041 1.499 475.7 1.126 982.7 0.93
1.103 1.497 476.7 1.126 983.7 0.93
1.168 1.497 477.7 1.123 984.7 0.93
1.238 1.495 478.7 1.123 985.7 0.93
1.311 1.495 479.7 1.123 986.7 0.93
1.39 1,495 480.7 1.123 987.7 0.93

1.473 1.492 481.7 1.123 988.7 0.93
1.561 1.49 482.7 1.121 989.7 0.932
1.655 1.49 483.7 1.123 990.7 0.93
1,753 1.49 484.7 1.123 991.7 0.932
1.858 1.488 485.7 1.123 992.7 0.932
1.968 1.488 486.7 1.123 993.7 0.93
2.085 1.486 487.7 1.121 994.7 0.932
2.21 1.483 488.7 1.121 995.7 0.932

2.341 1.486 489.7 1.119 996.7 0.932
2.481 1.483 490,7 1.121 997.7 0.932
2.63 1.483 491.7 1.121 998,7 0.932
2.786 1.481 492.7 1.119 999.7 0.93
2.953 1.481 493.7 1.119 1000.7 0.932
3.13 1.476 494.7 1.119 1001.7 0.932

3.316 1.476 495.7 1.119 1002.7 0.93
3.515 1.474 496.7 1.119 1003.7 0.93
3.725 1.476 497.7 1.119 1004.7 0.93
3.946 1.474 498.7 1.119 1005.7 0.932
4.181 1.474 499.7 1.119 1006.7 0.93
4.43 1.472 500.7 1.119 1007.7 0.932

4.693 1.469 501.7 1.119 1008.7 0.932
4.973 1.469 502.7 1.116 1009.7 0.932
5.27 1.469 503.7 1.116 1010.7 0.932

5.583 1.467 504.7 1.114 1011.7 0,93
5.915 1.467 505.7 1.114 1012.7 0.93
6.266 1.465 506.7 1.114 1013.7 0.93
6.64 1.465 507.7 1.114 1014.7 0.927
7.035 1.462 508.7 1.114 1015.7 0.93
7.453 1.46 509.7 1.114 1016.7 0.93
7.896 1.458 510.7 1.114 1017.7 0.927
8.366 1.458 511.7 1.114 1018.7 0.927
8.865 1.456 512.7 1.112 1019.7 0.927
9.391 1.453 513.7 1.112 1020.7 0.927
9.95 1.451 514.7 1.11 1021.7 0.927
10.54 1.451 515.7 1.11 1022.7 0.925
11.17 1.449 516.7 1.112 1023.7 0.925
11.83 1,446 517.7 1.11 1024.7 0.927
12.53 1.444 518.7 1.107 1025.7 0.925
13.28 1.444 519.7 1.11 1026.7 0.925

14:41:49
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AQTESOLV for Windows MW99-29A Rising Head

Time (min) Displacement (ft) Tim~ Displacement (ft) Time (min) Displacement (ft)
14.07 1.439 520.7 1,11 1027.7 0.925
14.91 1.439 521.7 1.107 1028.7 0.923
15.79 1.435 522.7 1.107 1029.7 0.927
16.73 1.435 523.7 1.107 1030.7 0.923
17.72 1.432 524.7 1.107 1031.7 0.925
18, 72 1.43 525.7 1.105 1032.7 0.925
19.72 1.428 526.7 1.105 1033.7 0.925
20.72 1.426 527.7 1.105 1034.7 0.925
21.72 1.423 528.7 1.105 1035.7 0.925
22.72 1.421 529.7 - 1.105 1036.7 0.925
23.72 1.419 530.7 1.103 1037.7 0.925
24.72 1.419 531.7 1.1 1038.7 0.925
25.72 1.416 532.7 1.103 1039.7 0.923
26.72 1.412 533.7 1.1 1040.7 0.923
27.72 1.412 534.7 1.1 1041.7 0.925
28.72 1.412 535.7 1.1 1042.7 0.923
29.72 1.407 536.7 1.1 1043.7 0,923
30.72 1.407 537.7 1.1 1044.7 0.923
31.72 1.405 538.7 1.1 1045.7 0.923
32.72 1.4 539.7 1.1 1 046.7 0.923
33.72 1,402 540.7 1.1 1047.7 0.925
34.72 1.398 541.7 1.1 1048.7 0.925
35.72 1,396 542,7 1.098 1049.7 0.923
36.72 1.393 543.7 1.098 1050.7 0.923
37.72 1.393 544.7 1,098 1051.7 0.923
38.72 1.391 545.7 1.098 1052.7 0.923
39.72 1.369 546.7 1.096 1053.7 0.923
40.72 1.386 547.7 1.096 1054.7 0.92
41.72 1.384 548.7 1.096 1055.7 0.923
42.72 1.386 549.7 1.096 1056.7 0.923
43.72 1.382 550.7 1.096 1057.7 0.923
44.72 1.382 551.7 1.093 1058.7 0.923
45.72 1.382 552.7 1.091 1059.7 0.923
46.72 1.382 553.7 1.093 1060.7 0.925
47.72 1.379 554.7 1.093 1061.7 0.925
48.72 1.375 555.7 1.091 1062.7 0.92
49.72 1.375 556.7 1.091 1063.7 0.923
50.72 1.375 557.7 1.091 1064.7 0.923
51.72 1.37 558.7 1.089 1065.7 0.923
52.72 1.368 559.7 1.089 1066,7 0.923
53.72 1.368 560.7 1.089 1067.7 0.92
54.72 1.366 561.7 1.086 1068.7 0.923
55.72 1.366 562.7 1.086 1069.7 0.92
56.72 1.363 563.7 ¯ 1.086 1070.7 0.92
57.72 1,361 564.7 1.064 1071.7 0.92
58.72 1.361 565.7 1.064 1072.7 0.92
59.72 1.359 566.7 1,084 1073.7 0.918 .
60.72 1.356 567.7 1.082 1074.7 0.918

04/26/00 14:41:49
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AQTESOLV for Windows MW99-29A Rising Head

Time (min) Di.splacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft)
61.72 1.356 568.7 1.082 1075.7 0.918
62.72 1.356 569,7 1.082 1076.7 0.918
63.72 1.354 570.7 1.084 1077.7 0.918o

64.72 1.354 571.7 1.084 1078.7 0.918
65.72 1.354 572.7 1.084 1079.7 0.918
66.72 1,352 573.7 1.084 1080.7 0.918
67.72 1.349 574.7 1,084 1081.7 0.918
68,72 1.347 575°7 1.082 1082.7 0.918
69.72 1.345 576.7 1.082 1083.7 0.918
70.72 1.345 577.7 1.082 1084.7 0.918
71.72 1,345 578.7 1.08 1085.7 0.916
72.72 1.343 579.7 1.082 1086.7 0.916
73.72 1. 343 580.7 1.082 1087.7 0.916
74.72 1.338 581,7 1.077 1088.7 0.918
75.72 1.338 582.7 1.077 1089.7 0.916
76.72 1.338 583.7 1.077 1090.7 0.916
77.72 1.336 584.7 1.077 1091.7 0.918
78.72 1.336 585.7 1.075 1092.7 0.916
79.72 1.336 586.7 1.077 1093.7 0.916
80.72 1.333 587.7 1.077 1094.7 0.918
81.72 1.333 588.7 1.075 1095.7 0.918
82.72 1.331 589.7 1.075 1096.7 0.918
83.72 1.331 590.7 1.075 1097.7 0.916
64.72 1.329 591.7 1.075 1098.7 0.916
85.72 1.329 592.7 1.075 1099.7 0.916
86.72 1.326 593.7 1.073 1100o7 0.916
87.72 1.324 594.7 1.073 1101.7 0.916
88.72 1.322 595.7 1.073 1102.7 0.916
89.72 1.322 596.7 1.07 1103.7 0.916
90.72 1.322 597.7 1.07 1104.7 0.913
91.72 1.319 598.7 1.07 1105.7 0.916
92.72 1.319 599.7 1.07 1106.7 O. 913
93,72 1.319 600.7 1.07 1107.7 0.913
94.72 1.315 601.7 1.068 1108.7 0.913
95.72 1.317 602.7 1.068 1109.7 0.913
96.72 1.315 603.7 1.068 1110.7 0.913
97.72 1.313 604.7 1.066 1111.7 0.913
98.72 1.313 605.7 1.066 1112.7 0.913
99,72 1.31 606.7 1.063 1113.7 0.913
100.7 1.31 607.7 1.066 1114.7 0.913
101.7 1.313 608.7 1.063 1115.7 0.916
102.7 1.308 609.7 1.063 1116.7 0.916
103.7 1,308 610.7 1.063 1117.7 0.913
104.7 1.308 611.7 1.063 1118.7 0.913
105.7 1.306 612.7 1.063 1119.7 0.913
106.7 1.308 613.7 1.061 1120.7 0.913
107.7 1.306 614.7 1.059 1121.7 0.916
108.7 1.308 615.7 1.059 1122.7 0.913
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AQTESOLV for Windows MW99-29A Rising Head

Time (rain) Displacernen~ (if) Time (min) Displacement (ft) Time (min,) Displacement (It)
109.7 1.303 616.7 1,059 1123.7 0.913
110.7 1.303 617.7 1.059 1124.7 0.913
111.7 1.303 618.7 1.056 1125.7 0.913
112.7 1.301 619.7 1.054 1126.7 0.913
113.7 1.301 620.7 1.054 1127.7 0.911
114.7 1.299 621.7 1.056 1128.7 0,913
115.7 1.299 622.7 1.054 1129.7 0.911
116.7 1.296 623.7 1.054 1130.7 0.911
117.7 1.299 624.7 1.052 1131.7 0.911
118.7 1.294 625.7 1.052 1132.7 0.911
119.7 1.294 626.7 1.052 1133.7 0.911
120.7 1.294 627.7 1.052 1134.7 0.911
121.7 1.292 628.7 1.05 1135.7 0.911
122.7 1.292 629.7 1.05 1136.7 0.911
123.7 1.292 630.7 1.05 1137.7 0.911
124.7 1.292 631.7 1.05 1138.7 0.911
125.7 1.289 632.7 1.047 1139.7 0.911
126.7 1.289 633.7 1.05 1140.7 0.911
127.7 1.289 634.7 1.047 1141.7 0.909
128.7 1.287 635.7 1,047 1142.7 0,909
129,7 1.287 636.7 1.047 1143.7 0.911
130.7 1.287 637.7 1.047 1144.7 0.909
131.7 1.287 638°7 1.047 1145.7 0.909
132.7 1.287 639.7 1.045 1146.7 0.911
133.7 1.285 640.7 1.045 1147.7 0.911
134.7 1.285 641.7 1.045 1148.7 0.909
135.7 1,283 642.7 1.045 1149.7 0.911
136.7 1.283 643.7 1,043 1150.7 0.909
137.7 1.28 644.7 1,043 1151.7 0.909
138.7 1.28 645.7 1.043 1152.7 0.909
139.7 1.278 646.7 1.043 1153.7 0.909
140.7 1.278 647.7 1.04 1154.7 0.907
141.7 1.278 " 648.7 1.04 1155.7 0.907
142.7 1. 278 649.7 1.04 1156.7 0.907
143.7 1,278 650.7 1.038 1157.7 0.907
144.7 1.276 651.7 1.038 1158.7 0.907
145.7 1.278 652.7 1.038 1159.7 0.907
146.7 1.273 653.7 1.036 1160.7 0.907
147,7 1.276 654.7 1.036 1161.7 0.907
148.7 1.276 655.7 1.033 1162.7 0.907
149.7 1.273 656.7 1.036 1163.7 0.904
150.7 1.273 657.7 1.033 1164.7 0.904
151.7 1.273 658.7 1.031 1165.7 0.907
152,7 1.271 659.7 1.031 1166.7 0.907
153.7 1.271 660.7 1.031 1167.7 0.904
154.7 1.271 661.7 1.031 1168.7 0.904
155.7 1.271 662.7 1.031 1169.7 0.904
156.7 1.269 663.7 1.031 1170,7 0.904
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AQTESOLV for Windows MW99-29A Rising Head

Time (rain) Displacement (ft) _Time (rain) Displacement (ft) Time (rain) Displacement (ft)
157.7 1.266 664.7 1.029 1171,7 0,904
158.7 1.269 665.7 1.029 1172.7 0.902
159.7 1.269 666.7 1.027 1173.7 0.904
160.7 1.266 667.7 1.027 1174.7 0.902
161.7 1.266 668.7 1.027 1175.7 0.902
162.7 1.266 669.7 1.027 1176.7 0.902
163.7 1.266 670.7 1.024 1177.7 0.902
1 64.7 1.262 671.7 1.024 1178.7 0.902
165.7 1.264 672.7 1.024 1179.7 0.9
166.7 1.264 673.7 1.022 1180.7 0.9
167.7 1.262 674.7 1.022 1181.7 0.897
168.7 1.262 675.7 1.022 1182.7 0.9
169.7 1.262 676.7 1.017 1183.7 0.897
170.7 1.262 677.7 1.017 1184.7 0.897
171.7 1.259 678.7 1.017 1185.7 0.897
172.7 1.262 679.7 1.02 1186.7 0.897
173.7 1.262 680.7 1.017 1187.7 0.895
174.7 1.257 681.7 1.015 1188.7 0.897
175.7 1.257 682.7 1.015 1189.7 0.895
176.7 1.255 683.7 1,015 1190.7 0,895
177.7 1,255 664.7 1.015 1191.7 0.895
178.7 1.255 685.7 1.015 1192.7 0.895
179.7 1,255 686.7 1.015 1193.7 0,895
180.7 1,255 687.7 1.013 1194.7 0.893
181.7 1.253 688.7 1,015 1195.7 0.893
182.7 1.253 689.7 1.015 1196,7 0.89
183.7 1.25 690.7 1.013 1197.7 0.89
184.7 1.25 691.7 1.013 1198.7 0.89
185.7 1.248 692.7 1.01 1199.7 0.89
186.7 1,248 693.7 1.01 1200.7 0.89
187.7 1.248 694,7 1.013 1201.7 0.89
188.7 1.248 695.7 1.008 1202,7 0,888
189.7 1.248 696.7 1.01 1203.7 0.89
190.7 1.246 697.7 1.008 1204.7 0.89
191.7 1,246 698.7 1.008 1205.7 0.888-
192.7 1.246 699.7 1,008 1206.7 0.89
193.7 1,246 700.7 1.008 1207.7 0.888
194.7 1.246 701.7 1.008 1208.7 O. 888
195.7 1.246 702.7 1.008 1209.7 0.886
196.7 1.243 703.7 1.008 1210.7 0,886
197.7 1,243 704.7 1.006 1211.7 0.886
198.7 1.243 705.7 1.006 1212.7 0,883
199.7 1.241 706.7 1.003 1213.7 0.886
200.7 1,241 707.7 1,003 1214.7 0.883
201.7 1.239 708.7 1.003 1215.7 0,883
202.7 1.239 709.7 1.003 1216.7 0.883
203.7 1,236 710.7 1,003 1217.7 0,883
204,7 1,236 711.7 1.003 1218.7 0.883
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AQTESOLV for Windows MVV99-29A Rising Head

Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement (ft) .
205.7 1.236 712.7 1.003 1219.7 0.881
206.7 1.236 713.7 1.003 1220.7 0.881
207.7 1.236 714.7 1.003 i221.7 0.881
208.7 1.234 715.7 1.003 1222.7 0.879
209.7 1.234 716.7 1.001 1223.7 0.879
210.7 1.232 717.7 1.001 1224.7 0.879
211.7 1.234 718.7 0.999 1225.7 0.877
212.7 1.234 719.7 0.999 1226.7 0.877
213.7 1.232 720.7 0.999 1227.7 0.877
214.7 1.229 721.7 0.999 1228.7 0.874
215.7 1.229 722.7 0.997 1229.7 0.874
216.7 1.229 723.7 0.997 1230.7 0.874
217.7 1.229 724.7 0.994 1231.7 0.872
218.7 1.229 725.7 0.997 1232.7 0.874
219.7 1.227 726.7 0.997 1233.7 0.874
220.7 1.227 727.7 0.994 1234.7 0.872
221.7 1.225 728.7 0.994 1235.7 0.872
222.7 1.227 729.7 0.992 1236.7 0.87
223.7 1.227 730.7 0.992 1237.7 0.87
224.7 1.225 731.7 0.99 1238.7 0,87
225.7 1.225 732.7 0.992 1239.7 0.87
226.7 1.225 733.7 O. 99 1240.7 0.872
227.7 1.225 734.7 0.992 1241.7 0.87
228,7 1.22 735.7 0.99 1242.7 0.867
229. 7 1.223 736, 7 0.99 1243.7 0.867
230.7 1.223 737.7 0.987 1244.7 0.867
231.7 1.223 738.7 0.987 1245.7 0.867
232.7 1.223 739.7 0.99 1246.7 0.865
233.7 1.22 740.7 0.987 1247.7 0.867
234.7 1.223 741.7 0.987 1248.7 0.865
235.7 1.22 742.7 0.987 1249.7 0.865
236.7 1.22 743.7 0.987 1250.7 0.865
237.7 1.22 744.7 0.987 1251.7 0,865
238.7 1.22 745.7 0.987 1252.7 0,863
239.7 1.218 746.7 0.987 1253.7 0.863
240.7 1.218 747.7 0.987 1254.7 0,865
241.7 1.218 748.7 0.987 1255.7 0.86
242.7 1.216 749.7 0.987 1256.7 0.86
243.7 1.216 750,7 0.985 1257.7 0.86
244.7 1.216 751.7 0.985 1258.7 0.86
245.7 1.216 752.7 0.983 1259.7 0.86
246.7 1.216 753.7 0.983 1260.7 0.86
247.7 1.216 754.7 0.983 1261.7 0.86
248.7 1.213 755.7 0.985 1262.7 0.858
249.7 1.213 756.7 0.983 1263.7 0.858
250.7 1.211 757.7 0.983 1264.7 0.858
251.7 1.211 758.7 0.98 1265.7 0.856 .
252.7 1.211 759.7 0.98 1266.7 0.856
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Time (min) Di__splacement (ft) Time (rain) Displacement (ft) .Time (min) Displacement (f~)
253.7 1.209 760.7 0.98 1267.7 0.856
254.7 1.211 761.7 0.978 1268.7 0.856
255,7 1.209 762.7 0.978 1269.7 0.856
256.7 1,206 763.7 0.98 1270.7 0.856
257.7 1.206 764.7 0.98 1271.7 0.856
258.7 1.206 765.7 0.98 1272.7 0.854
259.7 1.204 766.7 0.98 1273.7 0,851
260.7 1.204 767.7 0.978 1274.7 0.851
261.7 1.202 768.7 0.978 1275.7 0.851
262.7 1.204 769.7 0.978 1276.7 0.851
263.7 1.204 770.7 0.978 1277.7 0.851
264.7 1.204 771.7 0.978 1278.7 0.851
265.7 1.204 772.7 0.978 1279.7 0.851
266.7 1.202 773.7 0.976 1280.7 0.854
267.7 1.204 774.7 0.976 1281.7 0.851
268.7 1,202 775.7 0.976 1282.7 0.847
269.7 1.202 776.7 0.976 1283.7 0.849
270.7 1.202 777.7 0.973 1264.7 0.849
271.7 1.202 778.7 0.973 1285.7 0,649
272.7 1.2 779.7 0.973 1286.7 0.849
273.7 1.2 780.7 0.973 1287.7 0.849
274.7 1.2 781.7 0.971 1288.7 0.849
275.7 1.2 782.7 0.973 1289.7 0.647
276.7 1.2 783.7 0.973 1290.7 0.647
277.7 1.197 764.7 0.973 1291.7 0,847
278.7 1.197 785.7 0.971 1292.7 0.847
279.7 1.197 786.7 0.971 1293.7 0.844
280.7 1.197 787.7 0.971 1294.7 0.844
281.7 1.195 788.7 0.971 1295.7 0.844
282.7 1.197 789.7 0.971 1296.7 0.642
283.7 1.195 790.7 0.971 1297.7 0.844
264.7 1,197 791.7 0.971 1298.7 0.642
285,7 1.197 792.7 0.971 1299.7 0.842
286.7 1.197 793.7 0.971 1300.7 0.64
287.7 1.197 794.7 0.971 1301.7 0.842
288.7 1.197 795.7 0.969 1302.7 0.64
289.7 1.2 796.7 0.969 1303.7 0.84
290.7 1.197 797.7 0.969 1304.7 0.84
291.7 1.195 798.7 0.967 1305.7 0.84
292.7 1.195 799,7 0.967 1306.7 0.837
293.7 1.193 800.7 0.967 1307.7 0.835
294.7 1.193 801.7 0.967 1308.7 0.837
295.7 1.193 802.7 0.967 1309. 7 0.835
296.7 1.195 803.7 0.964 1310.7 0.833
297.7 1.193 804.7 0.964 1311.7 0.835
298.7 1.193 805.7 0.967 1312.7 0.833
299.7 1.193 806.7 0.964 1313.7 0.833
300.7 1.195 807.7 0.964 1314,7 0.833
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Time (rain) Displacement (ft) _Time (rain_) Displacement (ft)_ Time (min) Displacement
301.7 1.193 808.7 0.964 1315.7 0.833
302.7 1,193 809.7 0.964 1316.7 0.83
303.7 1.193 810.7 0.964 1317.7 0.83
304.7 1.193 811.7 0.964 1318.7 0.83
305.7 1.193 812.7 0.964 1319.7 0.83
306.7 1.195 813.7 0.964 1320.7 0.83
307.7 1.193 814.7 0.962 1321.7 0.828
308.7 1.193 815.7 0.962 1322.7 0.828
309,7 1.19 816.7 0.964 1323.7 0.828
310.7 1.19 817.7 0.962 1324.7 0.828
311.7 1.19 818.7 0.962 1325.7 0.828
312.7 1.19 819.7 0.962 1326.7 0.828
313.7 1.19 820.7 0.964 1327.7 0.828
314.7 1.193 821.7 0.962 1328.7 0.824
315.7 1.193 822.7 0.964 1329.7 0.826
316.7 1.19 823.7 0.962 1330.7 0.824
317.7 1.19 824.7 0.962 1331.7 0.824
318.7 1.19 825.7 0.962 1332.7 0.824
319.7 1.19 826.7 0.962 1333.7 0.824
320,7 1.19 827.7 0.962 1334.7 0.824
321.7 1.19 828.7 0.96 1335.7 0.824
322.7 1.19 829.7 0.96 1336.7 0.824
323.7 1.19 830.7 0.96 1337.7 0.821
324.7 1.193 831.7 0.96 1338.7 0.821
325.7 1.19 832.7 0.96 1339.7 0.819
326.7 1.188 833.7 0.96 1340.7 0.819
327.7 1.188 834.7 0.96 1341.7 0.819
328.7 1.188 835.7 0.96 1342.7 0.819
329.7 1.188 836.7 0.957 1343.7 0.817
330.7 1.188 837.7 0.955 1344.7 -~ 0.814
331.7 1.188 838.7 0.957 1345.7 0.817
332.7 1.188 839.7 0.957 1346.7 0.814
333.7 1.188 840,7 0.955 1347.7 0.817
334.7 1.186 841.7 0.955 1348.7 0.817
335.7 1.186 842.7 0.955 1349.7 0.817
336.7 1.186 843. 7 0.955 1350.7 0.817
337.7 1.183 844.7 0.955 1351.7 0.817
338.7 1.186 845.7 0.955 1352.7 0.814
339.7 1.183 846.7 0.955 1353.7 0.817
340.7 1.186 847.7 0.955 1354.7 0.817
341.7 1.183 848.7 0.955 1355.7 0.817
342.7 1.183 849.7 0.953 1356.7 0.817
343.7 1,183 850.7 0,955 1357.7 0.814
344.7 1.183 851.7 0,955 1358.7 0.812
345.7 1.181 852.7 0.955 1359.7 0.814
346.7 1.183 853.7 0.955 1360.7 0.814
347.7 1.181 854.7 0.955 1361.7 0.814
348.7 1.183 855.7 0.953 1362.7 0.812
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Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min.) Displacement (f~)
349.7 1.183 856.7 0.953 1363.7 0.812
350.7 1.183 857.7 0.955 1364,7 0.812
351.7 1.183 858.7 0.955 1365.7 0.812
352.7 1.186 859.7 0.955 1366.7 0.812
353.7 1,183 860.7 0.955 1367.7 0,81
354.7 1.186 861.7 0.953 1368.7 0.81
355.7 1.186 862.7 0.953 13697 0.807
356.7 1.186 863.7 0.953 1370.7 0.807
357.7 1.186 864.7 0.953 1371.7 0.807
358.7 1.188 865.7 0.953 1372.7 0.807
359,7 1.186 866.7 0.953 1373.7 0.807
360.7 1.186 867.7 0.95 1374.7 0.807
361.7 1.186 868.7 0.953 1375.7 0.805
362.7 1.183 869.7 0.95 1376.7 0.805
363.7 1.183 870.7 0.953 1377.7 0.805
364.7 1.183 871.7 0.953 1378.7 0.805
365.7 1.183 872.7 0.95 1379,7 0.805
366.7 1.183 873.7 0.95 1380.7 0,803
367.7 1.1 83 874.7 0.95 1381.7 0.805
368.7 1.181 875.7 0.95 1382.7 0.803
369.7 1.181 876.7 0.95 1383.7 0.803
370.7 1.181 877.7 0.95 1384.7 0.803
371.7 1.179 878.7 0.95 1385.7 0.803
372.7 1.179 879.7 0.95 1386.7 0,803
373.7 1.179 880.7 0.95 1387.7 0.803
374.7 1.176 881.7 0.95 1388.7 0.803
375.7 1.176 882.7 0,95 1389.7 0.8
376.7 1.176 683.7 0.95 1390.7 0.803
377.7 1.176 864.7 0.953 1391.7 0.798
378.7 1.174 885.7 0.953 1392.7 0.798
379.7 1.174 886.7 0.95 1393,7 0.796
380.7 1.174 887.7 0.95 1394.7 0.796
381.7 1.174 888.7 0.95 1395.7 0.798
382.7 1.174 889.7 0.95 1396.7 0.796
383.7 1.174 890.7 0.95 1397.7 0.796
364.7 1.174 891.7 0.95 1398.7 0.796
385.7 1.172 892.7 0.948 1399.7 0.796
386.7 1.172 893.7 0,95 1400.7 0.796
387.7 1.172 894.7 0.948 1401.7 0.796
388.7 1.172 895.7 0.948 1402.7 0.796
389.7 1.174 896.7 0.948 1403.7 0.796
390.7 1.172 897.7 0.948 1404.7 0.794
391.7 1.172 898.7 0.948 1405.7 0.794
392.7 1.172 899.7 0.946 1406.7 0.794
393.7 1.172 900.7 0.946 1407o7 0.794
394.7 1.17 901.7 0.943 1408.7 0.791
395.7 1,17 902.7 0.943 1409.7 0.791
396.7 1.17 903.7 0.946 1410.7 0.789
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Time (min) Displacement (ft) Time (rain) Displacement (ft) Time (min) Displacement
397.7 1.165 904.7 0.943 1411.7 0.789
398.7 1.165 905.7 0.943 1412.7 0.789
399.7 1.165 906.7 0.943 1413.7 0.787
400.7 1.165 907.7 0.943 1414.7 0.789
401.7 1.165 908.7 0.943 1415.7 0.789
402.7 1.163 909.7 0.943 1416.7 0.791
403.7 1.163 910.7 0.943 1417.7 0.789
404.7 1.163 911.7 0.943 1418.7 0.789
405.7 1.16 912.7 0.943 1419.7 0.791
406.7 1.16 913.7 0.943 1420.7 0.789
407.7 1.16 914.7 0.943 1421.7 0.791
408.7 1.158 915.7 0.943 1422.7 0. 789
409.7 1.158 916.7 0.943 1423.7 0.789
410.7 1.158 917.7 0.941 1424.7 0.787
411.7 1.158 918.7 0.941 1425.7 0.787
412.7 1.156 919.7 0.941 1426.7 0.787
413.7 1.156 920.7 0.941 1427.7 0.787
414.7 1.156 921.7 0.941 1428.7 0.787
415.7 1.156 922.7 0.94 1 1429.7 0. 787
416.7 1.153 923.7 0.939 1430.7 0.787
417.7 1.153 924.7 0.941 1431.7 0.789
418.7 1.153 925.7 0.941 1432.7 0.787
419.7 1.153 926.7 0.939 1433.7 0.787
420.7 1.151 927.7 0.941 1434.7 0.787
421.7 1.151 928.7 0.941 1435.7 0.787
422.7 1.153 929.7 0.941 1436.7 0.787
423.7 1.151 930.7 0.941 1437.7 0.787
424.7 1.151 931.7 0.941 1438.7 0.787
425.7 1.151 932.7 0.941 1439.7 0.787
426.7 1.151 933.7 0.941 1440.7 0,787
427.7 1.151 934.7 0.941 144 1.7 0.787
428.7 1.149 935.7 0.939 1442.7 0.782
429.7 1.149 936.7 0.941 1443.7 0.782
430.7 1.149 937.7 0.941 1444.7 0.782
431.7 1.146 938.7 0.941 1445.7 0.782
432.7 1.146 939.7 0.939 1446.7 0.782
433.7 1.146 940.7 0.939 1447.7 0.782
434.7 1.146 941.7 0.939 1448.7 0.782
435. 7 1.144 942.7 0.939 1449.7 0.782
436.7 1.144 943.7 0.939 1450.7 0.78
437.7 1.144 944.7 0.937 1451.7 0.78
438.7 1.144 945.7 0.937 1452.7 0.777
439.7 1.142 946.7 0.937 1453.7 0.78
440,7 1.142 947.7 0.937 1454.7 0.78
441.7 1.142 948, 7 0.937 1455.7 0.777
442.7 1.142 949.7 0.937 1456.7 0.78
443.7 1.142 950.7 0.937 1457.7 0.78
444.7 1.142 951.7 0.934 1458.7 0.78
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Time (min) Displacement (ft) Time (min) Displacement (ft) Time (min) Displacement
445.7 1.14 952.7 0.934 1459.7 0.782
446.7 1.142 953.7 0,934 1460.7 0.782
447.7 1.14 954.7 0.934 1461.7 0.784
448.7 1.14 955.7 0.937 1462.7 0.784
449.7 1,14 956.7 0.934 1463.7 0.787
450.7 1.137 957.7 0.937 1464.7 0.784
451.7 1.137 958.7 0.934 1465.7 0.784
452.7 1.137 959.7 0. 937 1466.7 0. 782
453.7 1.137 960.7 0.934
454.7 1.137 961.7 0.934

SOLUTION

Aquifer Model: Confined
Solution Method: Cooper-Bredehoeft-Papadopulos

VISUAL ESTIMATION RESULTS

Estimated Parameters

Parameter Estimate
T 1.621E-06 ft2/min
S 0.00697
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Mark Riggle
Thermo Retec
1301 W. 25~’ Street, Suite 406
Austin, Texas 78705

WASMN-04198-40O

Date:

Report No.;

Projec[ No.:

1/21/00

17701-II-I

17701

SUMMARY OF LABORATORY TESTING

Boring

GP-99- I
GP-99-2

GP-99-3
GP-99-4
GP-99-4
GP-99-6
GP-99-16
GP-99-16
GP-99-26
GP-99-26
GP-99-27
GP-99-28
GP-99-29
GP-99-31
/vIW-23C
MW-29A
MW-30

Depth, ft

16-18
14-16
4-6
4-6

18-20
4-4.5
0-2

18-20
2-4

16-18

2-4
20-22
36-38
26-28
25-27
13-15
18-20

Moisture
Content, %

24.0
28.5
31.0
20.3
24.5
30.2

17.3
26.2
21.6
21.7
23.8
29.0
23.7
32.8
21.5
21.3
25.5

Bulk Dry
Density, pcf

102.7
94.5
93.3
104.6
100.5
89.3
108.4
97.9
103.3
104.4
100.7
95.3
101.8
88.9
103.7
105.0
99.0

Liquid Limit

74
80
70
49
73
71
63
77

67
80
77
78
80

Plasticity
Index
54
57
45
27
52
48
45
53
45
48
59
53
55
57

Hydraulic
Conductivity, cm/s

2.9x 104

2.7 10
2.3 x 10 ’
7°7 x 10 "

1.7 x 10 "~

3,2x 104

1.7 x 10 "
3.3 x 10-*
3.1 x 104

2.6 x 10 "
I.I x I0 "*
2.5x 10"~

4.6 x 10
1.4x 104
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Project:

Mark Riggle
Thermo Retec Date: 1/21/00
1301 W. 25’h SUeet, Suite 406
Austin, Texas 78705 Report No.: i 7701 -I 1-2

WASMN-04198-400 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD [ ASTM D5084

BORING NUMBER GP-99-1 REMOLD PARAMETERS
DEPTH, ft. 16-18 DRY DENSITY (pet)
SAMPLE NUMBER 1-18 MOISTURE CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.89
MOISTURE CONTENT (%) 24.0

DRY DENSITY (pcf) 102,7

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (cm/s)

30
40
5
.95

2.9 x 10-~;

INTERVAL NO.

!
2
3
4

6
7

DELTA TIME (see) AVG. FLOW (e¢) HYDRAULIC CONDUL~i t~VITY

7620
76620
238200
29100
57180
28140
57660

0.25
0.44
1.06
0.13
0.25
0.13
0.25

(cm/$)
2.0 X 10-~
3.6 X 10.8

2.9 X 10.5

2.8 X 10-5

2.9 X
3.0 X 10-5
2.9 X 10"s
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

"Fo:

Froj¢ct:

Mark Riggle
Then’no Retec Dal~: I/21/00
t301 W. 25’~ Street, Suite 406
Austin, Texas 78705 Report No.: 17701-11-3

WASMN-04198-400 Project No,: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

[ TEST STANDARD [ ASTM D5084

DEPTH, ft. 14-16 DRY DENSITY (pet)
SAMPLE NUMBER" 2-16 MOISTURE CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1,86
MOISTURE CONTENT (%) 28.5

DRY DENSITY (per) 94.5

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (era/s)

30
40
5
.95

2.7 x 10-8

INTERVALNO.

1
2
3
4
5
6
7

DELTA TIME (set:)

9720
76620
238200
29100
57180
28140
57660

AVG. FLOW

1.19
0.19
0.81
0.13
0.19

’0.13
0.25

HYDRAULIC CONDU~-tiv’ITY

7.4 X 10"7

1.5 X 1o-~

2.2X 10-~

2.8 X I0-~

2.1 X 10
2.9 X 10-8

2.9 X 10-8
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Pro.jeer:

Mark Riggle
Thermo Rete¢ Date: 1/21/00
1301 W. 25a’ Street, Suite 406
Austin, Texas 78705 ReportNo.: 17701-11-4

WASMN-04198-400 Project No.: 17701

HYDRAULIC CONDUCTMTY TEST RESULT

TEST STANDARD ] ASTM D5084

BORING NUMBER GP-99-3 ’ ’ REMOLD PARAMETERS
DEPTH, ft. 4-6 DRY DENSITY (per)
SAMPLE NUMBER 3-6 MOISTURE CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.88
MOISTURE CONTENT (%) 31.0

DRY DENSITy (pcf) 93.3

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (era/s)

30
40
5
.97

2.3 x 10-8

INTERVAL NO. DELTA TIME AVG. FLOW (ee)

1 8700 0.19
2 229200 0.81
3 29100 0.13
4 57180 0.19
5 28140 0.13
6 57660 0.19

HYDRAULIC CONDUCTIVITY
(cm/s)

1.2 X 10-.7

2.1 X IO’B
2.5 X I0"B

1.9 X 10-~

2.6X 10-8

1.9 X 10-~
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Project:

Mark Riggle
Thermo Retec Date; 1/21/00
1301 W. 25~ Street, Sait~ 406
Austin, Texas 78705 Report No.: 17701-11-5

WASMN-04198-,400 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD [ ASTM D5084

BORING NUMBER
DEPTH, ft.
SAMPLE NUMBER
MATERIAL
PERMEANT

GP-99-4
4-6
4-6
Clay
Water

REMOLD PARAMETERS
DRY DENSITY (pcf)

MOISTURE CONTENT (%)
PERCENT COMPACTION

RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.88
MOISTURE CONTENT (%) 20.3

DRY DENSITY (pcf) 104.6

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (orals)

30
40
5

.95
7.7 x 10

INTERVAL NO.

I
2
3
4
5’
6

DELTA TIME

8220
229200’
29100
57180
28140
57660

AVG. FLOW (cc)

1.44
6.00
0.31
0.63
0.25
0.50

HYDRAULIC CONDUCTIVITY

1.0 x 10-6

1.8 X 10-7

8.2 X’ 10-~

8.5 X 10
7.1 X 10"s

7.0 X 10"a
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

To:

Project:

Mark giggle
Thenno Retec Date: 1/21/00
1301 W. 25* Street, Suite 406
Austin, Texas 78705 ReportNo.: 17701-11-6

WASMN-04198-400 Project No.: i 7701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD i ASTM D5084

BORING NUMBER GP-99-4 REMOLD PARAMETERS
DEPTH, ft. 18-20 DRY DENSITY (pcf)
SAMPLE NUMBER 4-20 MOISTURE CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.89
MOISTURE CONTENT (%) 24,5

DRY DENSITY (pcf) 100.5

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (era/s)

30
40
5
.96

1.7 x 10"8

INTERVALNO.

1
2
3
4
5
6
7

DELTA TIME (set)

6720
76560
238260
29O40
57120
28260
57660

AVG. FLOW (c¢)

0.31
0.25
0.50
0.06
0.19
0,06
0.19

HYDRAULIC CONDUut IVlTY
(cm/s)

2.7 X 10"7

1.9 X 10-8

1.3 X i0"15

1.3 X 10-8

2.0 X 1o-8
~ 4 X 10-8

~.0 X I0-8
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
5 ! 2-833-5007 / 512-833-5709 FAX

Project:

Mark Riggle
Thermo Retec Date: If21100
1301 W. 25± Street, Suite 406
Austin, Texa~ 78705 Report No.: 17701-11-7

WASMN-04198-400 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD ASTM D5084

BORING NUMBER
DEPTH, ft.
SAMPLE NUMBER
MATERIAL
PERMEANT

GP-99-6
4-4.5
6-4
Clay
Water

REMOLD PARAMETERS
DRY DENSITY (Ix:f)

MOISTURE CONTEI~IT (%)
PERCENT COMPACTION

RELATIVE MOISTURE (%)

CONDITIONS
HEIGHT (in)

DIAMETER (in)
MOISTURE CONTENT (%)

DRY DENSITY (pet’)

INITIAL
0.97
1.88
30.2
89.3

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (cm/s)

30
40
5
.95

3.2x10~

~TERVALNO.

1
’2
3
4
5
6
7

DELTA TIME(~¢)

5820
76560

238260
29040
57120
28260
57660

AVG. FLOW (cc)

0.44
0.50
0.94
0.19
0.31
0.13
0.25

HYDRAULIC CONDUCTMTY

4.4 X 10-7

3.9 X 10"~

2.4 X 10.8

4.0 ~’ l0-~

3.4 ~’ 10
2.8 X I0-15

2.8 X 10-8
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Project:

Mark Riggle
Thermo Retec Date: 1/21/00
1301 W. 251~ Street, Suite 406
Austin, Texas 78705 ReportNo.: 17701-11-8

WASMN-04198-400 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD t ASTM D5084

BORING NUMBER GP-99-16 REMOLD PARAMETERS
DEPTH, ft. 0-2 DRY DENSITY (pcf)
SAMPLE NUMBER 16-2 MOISTUR~ CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

" CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.90
MOISTURE CONTENT (%) 17.3

DRY DENSITY (pcf) 108.4

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (cm/s)

30
40
5
.95

1.7 x 10-8

INTF.RVAL NO.

1
2
3
4

6

DELTA TIME

9360
17280
64620
82860
361920
69360

AVG. FLOW (co)

0.81
0.06
0.13
0.31
0.81
0.19

HYDRAULIC CONDUuI IVITY
(orals)

5.3 X 10-7

2.2 X 10-~

1.2 X 10-8

2.4 X 10-t~

1.4 X 10"~

1.8 X 10-~
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Project:

Mark Riggle
Thermo Retec Date: I/21/00
1301 W. 2Y~ Street, Suite 406
Austin, Texas 78705 Report No.: 17701-11-9

WASMN-04198-400 Project No.: 17701

HYDILAUUC CONDUCTIVITY TEST RESULT

TEST STANDARD I ASTM D5084

BORING NUMBER GP-99-16 REMOLD PARAMETERS
DEPTH, ft. 18-20 DRY DENSITY (pcf)
SAMPLE NUMBER 16-20 MOISTUR~ CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.89
MOISTURE CONTE~qT (%) 26.2 " ’

DRY DENSITY (pc0 97.9

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTMTY (cm/s)

30
40
5
.95

3.3 x 10-~

INTERVAL NO.

1
2
3
4
5
6

DELTA TIME (see)

9O6O
17280
64680
8286O
361920
69360

AVG. FLOW (cc)

0.50
0.44
0.38
0.44
1.88
0.31’

HYDRAULIC CONDUcllv’ITY
(cm/s)

3.3 X 10-7
1.5 X 10-7

3.6 X 10-~

3.3 X 10"s

3.4 X 10-~

3.1 X 10-~
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

To:

Project:

Mark Riggle
Thermo Retee Dine: 1/21/00
1301 W. 25’~ Street, Suite 406
Austin, Texas 78705 Report No.: 17701-11-10

WASMN’-04198-400 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD ASTM D5084

BORING NUMBER
DEPTH, ft.
SAMPLE NUMBER
MATERIAL
PERMEANT

GP-99-26
2-4
26-4
Clay
Water

REMOLD PARAMETERS
DRY DENSITY (pcf)

MOISTURE CONTENT (%)
PERCENT CO/VlPACTION

RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.89
MOISTURE CON~T (%) 21.6

DRY DENSIaq/(Ix:f) 103.3

GRADIENT
BACK PRESSURE (~i)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (cm/s)

30
40
5
.97

3.1 x 10

INTERVALNO.

1
2

4
5

’6
7

DELTA TIME(~�)

16200
5622O
30720
57720
25980
58020
i 8960

AVG. FLOW (ee)

0.44
0.38
0.13
0.31
0.13
0.25
0.13

HYDRAUUC CONDUCTIVITY
(era/s)

1.5 X 10-7
3.9 X 10"is
2.4 X 10-~

3.2 X 10"is
2.9 X 10"is
2.6 X 10-~
4.0 X I O"is
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Mark Riggle
Thermo Retec Date: 1/2 I,t00
1301 W. 254 Street, Suite 406

Austin, Texas 78705 Report No.: t7701-11-11

WASMN-04198-4-00 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD

BORING NUMBER GP-99-26 REMOLD PARAMETERS

DEPTH, fL 16-18 DRY DENSITY (pcf) ....
SAMPLE NUMBER 26-1S MOISTURE CONTENT (%) .....
MATERIAL Clay PERCENT COMPACTION

PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER On) 1.90
MOISTURE CONTENT (%), 21.7

DRY DENSITY (p~f) 104.4

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (era/s)

30
40
5
.96

2.6 x 10-8

INTERVAL NO.

I
2
3
4
5
6

DELTA TIME (sty)

10080
17280
64620
82860
361920
69360

AVG. FLOW (co)

0.50
0.13
0.25
0.31
1.88
0.25

HYDRAULIC CONDUUtIVITY
(em/s)

2.9 X 10..7

4.3 X 10-8

2.3 X 10"8

2.3 X l0"8

3.3 X 10"a

2.4 X 10"a
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Project:

Mark Riggle
Thermo Retec Date: 1/21/00
1301 W. 25’k Street, Suite 406
Austin, Texas 78705 Report No.: 17701-11-12

WASMN-04198-400 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD ASTM D5084

BORING NUMBER
DEPTH, fL
SAMPLE NUMBER
MATERIAL
PERMEANT

GP-99-27
2-4
27-4
Clay
Water

REMOLD PARAMETERS
DRY DENSITY (pcf)

MOISTURE CONTENT (%)
PERCENT COMPACTION

RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) 1.87
MOISTURE’CONTENT (%) 23.8

DRy DENSITY (pc0 100.Y

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (cm/s)

30
4O
5
.95

1.1 X 10-~

INTERVAL NO. DELTA TIME (see) AVG. FLOW (�¢) HYDRAULIC CONDUCTIVITY

1 8820 0.50 3.7 X 10"7
2 17280 0.13 4.3 X 10"8
3 64680 0.13 !.2 x 10-8
4 82920 0.19 1.4 X 10-8

5 361800 0.50 8.7 X 10-9

6 69420 0.13 i.1 X 10-8
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

Project:

Mark Riggle
Thermo Rete¢ Dat~: 1/21/00
1301 W. 250’ Street, Suite 406
Austin, Texas 78705 Repor~ No.: 17701-11-13

WASM’N-04198-400 Project No.: ! 770I

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD ] ASTM D5084

BORING NUMBER
DEPTH, ft.
SAMPLE NUMBER
MATERIAL
PERMEANT

GP-99-28
20-22
28-22
Clay
Water

REMOLD PARAMETERS
DRY DENSITY’ (per)

MOISTURE CONTENT (%)
PERCENT COMPACTION

RELATIVE MOISTURE (%)

CONDITIONS
HEIGHT (in)

DIAMETER (in)
MOISTURE CONTENT (%)

DRY DENSITY (pet)

INITIAL
0.97
1.89
29,0
95.3

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (era/s)

30
40
5
.97

2.5 ¯ 10-8

INTERVAL NO.

1
2
3
4
5
6
7

DELTA TIME (~�)

15120
56280
30660
57720
25920
58080
18840

AVG. FLOW (ee)

0.31
0.25
0.13
0.25
0,13
0.25
0.06

HYDRAULIC CONDUuI IvlTY
(cm/s)

1.2 X 10"7
2.6 X 10-~

2.4 X 10"~

2.6 X 10-~
2.9 X 10-I~

2.6 X !0"~

2.0 X 10-~
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE 160

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

To;

Project:

Mark Riggle
Thermo Retec Date: I/21100
1301 W. 25~ Street, Suite 406
Austin, Texas 78705 Report No.: 17701-11-14

WASMN-04198-400 Project No.: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD I ASTM D5084

BORING NUMBER GP-99-29 REMOLD PARAMETERS
DEPTH, ft. 36-38 DRY DENSITY (pcf)
SAMPLE NUMBER 29-38 MOISTURE CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS INITIAL
HEIGHT (in) 0.97

DIAMETER (in) !.88
MOISTURE CONTENT (%) 23.7

DRY DENSITY’ (p~f) 101.8

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (cm/s)

30
40
5
.96

2.0 ¯ 10-8

INTERVAL NO.

1
2
3
4
5
6

DELTA TIME

96OO
17280
64560
82920
361920
69420

AVG. FLOW (cc)

0.31
0.06
0.25
0.25
1.31
0.25

HYDRAULIC CONDU(:I IVITY

18 X 1o-7

2.0 X 10-8

2.2 X 10"~

1.7 X 10-8
2.1 X 108

2.1 X 10"~
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ENVIRONMENTAL DRILLING SERVICES, INC.
2112 RUTLAND DRIVE, SUITE I60

AUSTIN, TEXAS 78758
512-833-5007 / 512-833-5709 FAX

To:

Project:

Mark Riggle
Thermo Retec Date: I/21/00
1301 W. 25’~ Street, Suite 406
Austin, Texas 78705 Report No.: 17701-11-15

WASMN~04198.-400 F~oj¢¢t No,: 17701

HYDRAULIC CONDUCTIVITY TEST RESULT

TEST STANDARD I ASTM D5084

BORING NUMBER GP-99-31 REMOLD PARAMETERS
DEPTH, ft. 26=28 DRY DENSITY (PC0
SAMPLE NUMBER 31-28 MOISTURE CONTENT (%)
MATERIAL Clay PERCENT COMPACTION
PERMEANT Water RELATIVE MOISTURE (%)

CONDITIONS
HEIGHT (in)

DIAMETER (in)
MOISTURE CONTENT (%)

DRY DENSITY (pcf)

INITIAL
0,97
! .90
32.8
88.~

GRADIENT
BACK PRESSURE (psi)

EFFECTIVE CONSOLIDATION STRESS (psi)
FINAL "B" PARAMETER

HYDRAULIC CONDUCTIVITY (era/s)

30
40
5

.98
1.4x10-8

INTERVAL NO.

I
2
3
4
5

DELTA TIME (see)

8640
81960
82920

361800
69420

AVG. FLOW

0.13
0.25
0.19
0,75
0.19

HYDRAULIC CONDUCTMTY

8.1 X 10-8
1.7 X 10"~

1.3 X l0"~1

1.2 X 10"~

1.6 X I0"8
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