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EXECUTIVE SUMMARY

This report documents Phase 2-A of a permit-required RCRA facility investiga-
tion (RFI) to investigate solid waste management units and areas of concern, and
an Extent of Contamination (EOC) investigation completed as part of post-closure
care for a former surface impoundment at the Houston Wood Preserving Works
site in Houston, Texas. The site was utilized for wood treating operations until
1985, and is currently utilized for railroad storage.

As part of the investigations, the site has been segregated into four areas:

1) Off-Site Drainage Area; 2) Tie Storage Area; 3) Former Process Areas; and 4)
Closed Surface Impoundment. The Phase 2-A activities were completed in
accordance with the scope and methods described in Section 5.0 of the Phase 1
report. The scope of Phase 2-A included the following:

e completion of seven deep soil borings, eleven monitor wells, eight CPT
soundings, and five Hydropunch points;

o collection of 45 surface soil samples, 68 subsurface soil samples, and 20
ground water samples;

e leachability and geotechnical analyses of soil samples; and

o aquifer slug tests to measure hydraulic conductivity.

The site is underlain mostly by clay, with two continuous and one discontinuous
sandy transmissive zones present within the upper 100 feet. Ground water in the
upper two transmissive zones appears to flow away (radially) from a relative
ground water high in the southwest corner of the site with Darcian velocities on
the order of 1 ft/yr. Ground water in the third transmissive zone flows east-
southeast with a Darcian velocity on the order of 1 ft/yr.

Site conditions were assessed relative to benchmark quantitation limits in order to
develop an understanding of potential impacts to soil and ground water. Soil
impacts were observed throughout portions of the soil column in the Off-site
Drainage Area, the Tie Storage Area and the Former Process Areas. Ground
water impacts were observed within the two upper transmissive zones near the
Off-site Drainage Area, the Tie Storage Area, the Former Process Areas, and the
Closed Surface Impoundment Area. Minor ground water impacts were observed
within the third transmissive zone near the Former Process Areas. Ultimately, the
extent of affected media will be determined relative to site-specific concentration
limits.

Future activities include development of a Risk Reduction Implementation Plan
(RRIP). The RRIP will include a work plan for completing Phase 2 and will
describe the conceptual approach to implementing the Risk Reduction Standards
to help determine appropriate corrective measures.

v BM416422-B98



1.0

1.1

INTRODUCTION

ERM-Southwest, Inc. has prepared this report to document the results of Phase 2-
A of a RCRA Facility Investigation (RFI) and an Extent-of Contamination (EOC)
investigation. The RFI is being completed at the former Houston Wood Preserv-
ing Works (HWPW) site pursuant to Texas Natural Resource Conservation
Commission (TNRCC) Permit No. HW-50343-000 issued to Southern Pacific
Transportation Company (SPTCo) on June 20, 1994. Concurrent with the RFI,
the EOC investigation is being completed in the area of a closed permitted surface
impoundment pursuant to TNRCC Compliance Plan CP-50343-000 issued to
SPTCo on June 20, 1994.

The site consists of a 33-acre tract of land located at 4910 Liberty Road, Houston,
Harris County, Texas. The site is approximately 1.5 miles northeast of the
intersection of U.S. Highway 59 and Interstate Highway 10 (Figure 1-1).

The site was utilized for wood treating operations until 1985, and is currently
utilized for railroad storage and other railroad operations. Based on the conclu-
sions of a RCRA Facility Assessment completed on behalf of the U.S. EPA (PRC
EMLI, 1993) and as described in Provision VIII of the permit, ten solid waste
management units (SWMUs) and six areas of concern (AOCs) are subject to the
RFI. The EOC investigation is part of the post-closure care requirements
described in Section VIII of the Compliance Plan.

SITE HISTORY

An RFI Work Plan was submitted to the TNRCC (IC, 1994d) and subsequently
approved with modifications on October 16, 1995. Based on the technical
approach described in the work plan, the ten SWMUs and two AOCs listed below
are subject to investigation. The locations of the SWMUs and AOCs are shown
on Figure 1-2.

SWMU/AOC No.  Description

SWMU 2 Northern and Southern Drainage Ditches
SWMU 4 Recent Process Area

SWMU 5 Original Process Area

SWMU 6 Water Treatment and Boiler System
SWMU 7 Tank Car Storage Area

SWMU 8 Aboveground Storage Tank Area

SWMU 9 Location of the Former UST No. 44-023-05
SWMU 10 Location of the Former Sap Water Treatment Tank
SWMU 11 Oil/Water Separators

SWMU 12 Railroad Tie Storage Area

AOC 1 Diesel Storage Tank

AOC 6 Inactive Wastewater Lagoon

ERM-SOUTHWEST, INC. 1 BM416422-B98



An EOC Work Plan was also submitted to the TNRCC (IC, 1994c) and subse-
quently approved with modifications on September 29, 1995. For the RFVEOC,
the site was grouped into the four investigation areas listed below. The locations
of the four areas are shown on Figure 1-3.

Area No. Area Name SWMU/AOC Included

Area | Off-Site Drainage Area SWMU 2, AOC 6

Area 2 Tie Storage Area SWMU 12

Area3 Former Process Area SWMU 4, SWMU 5, SWMU 6,
SWMU 7, SWMU 8, SWMU 9,
SWMU 10, SWMU 11, AOC 1

Area 4 Former Surface Impoundment  closed permitted unit

The following list is 2 summary of significant documents relating to the RFI/EOC
Investigations, and dates of submittals and approvals (if appropriate). Also, an
upcoming schedule of activities and tentative submittals to be performed at the

site is included.

Date
October 1993

June 20, 1994

August 19, 1994

September 7, 1994

September 16, 1994
October 14, 1994
November 3, 1994
January 10, 1995
September 29, 1995
October 16, 1995

May 23, 1996

Description

RCRA Facility Assessment completed on behalf of U.S.
EPA

Permit No. HW-50343-000 and Compliance Plan CP-
50343-000 issued by TNRCC

Operation and Maintenance Plan and Compliance
Schedule submitted on behalf of SPTCo

Revised Compliance Schedule submitted on behalf of
SPTCo

EOC Work Plan submitted on behalf of SPTCo

RF I Work Plan submitted on behalf of SPTCo
Revised Compliance Schedule approved by TNRCC
Operation and Maintenance Plan approved by TNRCC
EOC Work Plan approved by TNRCC

RFT Work Plan approved by TNRCC

Phase 1 RFI/EOC Report submitted on behalf of SPTCo

ERM-SOUTHWEST, INC.
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1.2

Date

November 26, 1996
January 13, 1997
February 13, 1998

March 31, 1998

July 29, 1998
February 24, 1999

June 24, 1999
August 23, 1999

December 21, 1999
February 19, 2000

June 20, 2000

NOTE:

Description

EOC portion of the Phase 1 RFI/EOC Investigation
Report approved by TNRCC

RFI portion of the Phase 1 RFI/EOC Investigation
Report approved by TNRCC

Phase 2-A RFI/EOC Investigation Report submitted to
TNRCC on behalf of SPTCo

Tentative date for submittal of the Risk Reduction
Implementation Work Plan to TNRCC on behalf of
SPTCo

Tentative date to begin the Phase 2-B field investigation
activities

Tentative date for submittal of the Phase 2-B RE/EOC
Investigation Report to TNRCC on behalf of SPTCo

Tentative date to begin RFI Risk Assessment

Tentative date for submittal of the RFI Risk Assessment
to TNRCC on behalf of SPTCo

Tentative date to begin the Corrective Measures Study

Tentative date for submittal of the Corrective Measures
Study to TNRCC on behalf of SPTCo

Tentative date for submittal of the proposed permit
modification and the Corrective Measures »
Implementation Work Plan to TNRCC on behalf of
SPTCo

The above summary does not include routine activities such as semiannual ground water reports.

REGULATORY STATUS

In order to facilitate a mutual understanding (between the TNRCC and SPTCo) of
the site’s position within the regulatory process, the current regulatory status of
the site was reviewed. The purpose of this section is to: a) summarize the permit-
related regulatory requirements that the site is subject to; b) outline those
requirements which have been satisfied by SPTCo prior to submission of this
report; and c) outline those requirements which will be addressed in this report
and as part of future activities.

ERM-SOUTHWEST, INC.
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1.2.1

1.2.2

The RFI-related regulatory requirements are based primarily on Provision VIII of
the permit. The EOC-related regulatory requirements are based primarily on the
Compliance Plan, which was issued in conjunction with the permit.

REVIEW OF RFI REQUIREMENTS

Provision VIII is designed to facilitate completion of an investigation to determine
whether constituents of concern have been released into the environment from
SWMUs or AOCs at the site. Prior to initiation of investigative activities, the
permit requires submittal of an RFI Work Plan. The purpose of this Work Plan is
to characterize the physical layout and operational history of the site, to present a
plan for conducting an investigation of the nature and extent of constituent
releases in soil (and initially in ground water), and to discuss provisions for
developing a full-scale Ground Water Investigation Plan, if warranted.

The permit requires SPTCo to conduct the RFI activities in accordance with the
RFT Work Plan following TNRCC’s approval of the Work Plan. The data
generated through these activities is (in part) intended to determine the need for
additional investigative activities at the site. An RFI Report, including a
discussion of the findings of the RFI, is required subsequent to completion of
investigation activities.

According to the permit, if it is determined that a release to soil or ground water
from any of the subject SWMUs or AOCs has occurred, then a Ground Water
Investigation Plan is required. The purpose of this Plan is to identify the
procedures for conducting supplemental investigations of soil and ground water at
the site, as needed. In addition, a Preliminary Ground Water Report, containing a
summary of the known ground water conditions at the site is required. The permit
then requires that a schedule for a Final Ground Water Report be submitted to the
TNRCC.

Subsequent to completion of investigation activities at the site, the permit requires
that either a Corrective Measures Study (CMS) or Risk Reduction Standards
implementation plan be submitted to the TNRCC. The CMS or Risk Plan is
required for any SWMU or AOC at which a release has been documented through
the RFI. Finally, a permit modification is required as appropriate, to incorporate
any proposed corrective actions and/or changes in Ground Water Protection
Standards.

REVIEW OF EOC REQUIREMENTS

Compliance Plan No. CP-50343 is designed to facilitate implementation of a
corrective action program in the area of the permitted unit (i.e., Closed Surface
Impoundment, NOR Unit No. 01). The Compliance Plan requires submittal of a
schedule for implementation of the required activities. In addition, an Operation

ERM-SOUTHWEST, INC. 4 BM416422-B98



123

and Maintenance Plan for the ground water monitoring and recovery system is
required.

After submittal of the Compliance Schedule, an EOC Work Plan is required. The
purpose of this Work Plan is to outline the objectives of the EOC investigation,
describe the methods to be utilized during the investigation, characterize the
physical layout and operational history of the permitted unit, and outline the
proposed schedule for completion of the investigation.

Subsequent to approval of the EOC Work Plan, the Compliance Plan requires
implementation of the investigative activities described therein. Following
completion of the EOC investigation, the Compliance Plan requires submittal of
an EOC Investigation Final Report. The purpose of the Final Report is (in part) to
discuss the information obtained during the investigation and to provide
recommendations for further investigation.

Following approval of the EOC Investigation Final Report, the Compliance Plan
requires submittal of a Corrective Action Work Plan. The purpose of the
Corrective Action Work Plan primarily is to present the methods by which
potential corrective action alternatives will be evaluated. Subsequent to approval
of the Corrective Action Work Plan, the Compliance Plan requires
implementation of the Work Plan.

The Compliance Plan requires submittal of a Corrective Action Report following
completion of the Corrective Action Work Plan activities. The primary purpose
of the corrective Action Report is to identify a selected corrective action
alternative for ground water in the area of the permitted unit. Following approval
of the Corrective Action Report (and the final selected corrective action
alternative) the Compliance Plan requires submittal of detailed engineering design
plans and timeframes for implementation of the alternative. Subsequent to
approval of the proposed design plans and timeframes, the Compliance Plan
requires that the corrective action alternative be implemented in accordance with
the approved schedule.

REQUIREMENTS THAT HAVE BEEN SATISFIED

A summary of regulatory requirements that have been satisfied prior to submittal
of this report is provided below. The summary is based on documented activities
completed by SPTCo and approved by the TNRCC.

As required by the Compliance Plan, SPTCo submitted a Compliance Schedule
on August 19, 1994 (IC, 1994b). Additionally, as required by Provision XI.C of
the Compliance Plan, SPTCo provided notice to TNRCC of its intent to install
two new point-of-compliance (POC) wells between existing wells MW-2 and
MW-7. The Compliance Schedule was revised by SPTCo and resubmitted on

ERM-SOUTHWEST, INC. 5 BM416422-B98



September 7, 1994. The two new POC wells were installed on September 19,
1994. The TNRCC approved the installation of the two new POC wells and the
Compliance Schedule on November 3, 1994,

Concurrent with submittal of the Compliance Schedule, SPTCo submitted an
Operation & Maintenance Plan (IC, 1994a) to TNRCC. The Operation &
Maintenance Plan was approved by TNRCC on January 10, 1995. Amendments 2
and 3 to the Operation & Maintenance Plan were submitted to TNRCC on May
21, 1995 and August 8, 1995, respectively.

In accordance with permit requirements, SPTCo submitted an RFI Work Plan,
dated October 14, 1994 (IC, 1994d), which addressed the SWMUs and AOCs
identified in the permit. The RFI Work Plan was approved, with modifications,
by the TNRCC on October 16, 1995. Similarly, an EOC Work Plan was
submitted on September 16, 1994 (IC, 1994c), and was approved with
modifications by the TNRCC on September 29, 1995.

The RFI and EOC investigations have been combined and the initial field
activities were completed by SPTCo during November and December 1995. A
Phase 1 RFI/EOC Report was submitted to the TNRCC on May 23, 1996
(Terranext, 1996). The purpose of the Phase 1 report was to summarize the
findings of initial investigation activities completed at the site, and to identify
areas within the site where further investigation was warranted to fully
characterize the nature and/or extent of releases. The EOC portion of the Phase 1
report was approved by the TNRCC on November 26, 1996. The RFI portion of
the Phase 1 report was approved by the TNRCC on January 13, 1997.

The Phase 1 report included a summary of known ground water conditions at the
site based on the Phase 1 results and information obtained during investigations in
the area of the permitted unit. This portion of the Phase 1 RFI/EOC Report was
intended to satisfy the permit requirement for submittal of a Preliminary Ground
Water Report.

Based on indications that releases had occurred from SWMUs/AOCs at the site,
the Phase 1 report also included a proposal for additional (i.e., Phase 2)
investigation. In addition to further defining the extent of releases in soil, the
Phase 2 proposal included a plan, based on soil and ground water analytical
results, to conduct additional ground water investigation. This section of the
Phase 1 report was intended to satisfy the permit requirements for submittal of a
Ground Water Investigation Plan. Accordingly, an outline of the sequence of
future reports was described as required by the permit in the Phase 2 proposal
section of the Phase 1 report. The outline included submittal of a Phase 2
RFI/EOC Report.

ERM-SOUTHWEST, INC. 6 BM416422-B98



1.3

It should be noted that one of the stated goals of Phase 2 was to fully characterize
the nature and extent of releases to ground water at the site; the Phase 2 RFI/EOC
Report was thereby intended to fulfill the permit requirement for submittal of a
Final Ground Water Report and an EOC Investigation Final Report. Although
broad in scope, the Phase 2 field activities completed during 1997 have not
provided sufficient data to fully characterize the nature and extent of releases in
soil and ground water at the site. Accordingly, this report is not intended to fulfill
the requirements for submittal of a Final Ground Water Report or an EOC
Investigation Final Report. As described in Section 8.0 herein, additional
investigation is proposed for portions of the site and off-site areas (i.e., AOC 6).

OBJECTIVES AND TECHNICAL APPROACH

The objective of the RFI process is to investigate impacts and/or releases from
waste management units associated with wood treating operations. The data
collected during the RFI will be utilized for the following:

* to help understand current site conditions, including the hydrogeology of the
site and the nature and extent of impacts;

- ® to complete a baseline risk assessment for the site; and

* to help design corrective measures, if warranted.

The objective of the EOC investigation is evaluate the extent of affected ground
water outside the closed impoundment’s boundary. These data will be utilized to
evaluate remedial alternatives that will result in ground water conditions
protective of human health and the environment.

The technical approach for the investigations is to collect sufficient, quality data
to meet the goals described above. In order to meet these goals more effectively,
the investigations have been implemented in a phased approach. A report which
documented Phase 1 of the RFI and EOC investigation was submitted to the
TNRCC on May 23, 1996 (Terranext, 1996). The Phase 1 report outlined the
objectives for Phase 2 activities, and a proposed scope to meet these objectives.
The specific objectives of Phase 2 include the following:

e determine the vertical extent of benzene, toluene, ethylbenzene and xylenes
(BTEX), polynuclear aromatic hydrocarbons (PAH), and creosote migration in
soil within areas shown to be significantly impacted from past releases;

e confirm, compare and if possible, correlate soil borings and soil sampling data
with existing cone penetrometer technology (CPT) and Rapid Optical
Screening Tool (ROST) data;

ERM-SOUTHWEST, INC. 7 BM416422-B98



1.4

e determine the lateral extent of off-site impact attributable to the inactive
wastewater lagoon (AOC-6);

e collect representative ground water samples and obtain hydrogeologic data
across the entire site;

e develop and apply fate and transport analyses to predict possible contaminant
levels off site and support natural attenuation of contaminants in the
subsurface;

e collect data to assess natural attenuation processes in soil and ground water;

e obtain an understanding of the relationship between concentrations of
contaminants in soil, and how these concentrations have or may affect ground

water quality;

e derive risk-based concentrations through risk assessment using available site
data; and

e subsequently modify the Compliance Plan and Permit as necessary to assure
that site-specific elements form the basis for any further investigation,
corrective measures, and post-closure activities required under the Permit.

This report documents the methods and results of the RFI/EOC field activities
completed during 1997 and outlines the steps required to complete Phase 2. This
first step of Phase 2 is hereinafter referred to as Phase 2-A.

SCOPE OF PHASE 2-A

The Phase 2-A activities were completed in accordance with the scope and
methods described in Section 5.0 of the Phase 1 report. The scope of
Phase 2-A included the following:

e completion of seven deep soil borings, eleven monitor wells, eight CPT
soundings, and five Hydropunch points;

e collection of 45 surface soil samples, 68 subsurface soil samples, and 20
ground water samples;

e leachability and geotechnical analyses of soil samples; and
e aquifer slug tests to measure hydraulic conductivity.

In addition to describing the methods and results of Phase 2-A, the scope of this
report includes addressing a path forward for the remaining permit requirements.

ERM-SOUTHWEST, INC. 8 BM416422-B98



1.5

LIMITATIONS

The data and results presented herein were collected by Terranext and their
predecessor company, Industrial Compliance (IC). ERM-Southwest has reviewed
existing site data to the extent practical and made inferences regarding site
conditions based on the field notes and other files from Terranext. ERM-
Southwest makes no warranties regarding the accuracy, completeness or validity
of the data and results collected to date.

ERM-SOUTHWEST, INC. 9 T BM416422-B98



2.0

2.1

2.2

2.3

REGIONAL WATER USAGE
HYDROGEOLOGY

According to the latest U.S. Geological Survey nomenclature, the formations that
supply water in the Harris County area are, from oldest to youngest: the Goliad
Sand of Pliocene Age; the Willis Sand, the Bentley Formation, the Montgomery
Formation, and the Beaumont Clay of Pleistocene Age; and Alluvium of
Pleistocene and Recent Ages. These formations are grouped into two aquifer
subdivisions, which are, from oldest to youngest, the Evangeline Aquifer and the
Chicot Aquifer. The Evangeline Aquifer is composed of the Goliad Sand, Willis
Sand, and Bentley Formation; and, the Chicot Aquifer is composed of the
Montgomery and Beaumont formations.

GROUND WATER USAGE

The investigation site overlies the aquifers of the Chicot hydrogeologic unit,
which yield small to moderate quantities of fresh water in Harris County.
However, based on information from the City of Houston Water Production/
Water Quality Division, local drinking water in this section of Harris County is
obtained only from Lake Houston or the Trinity River (pc, 1997).

A records search was completed in 1995 to identify water wells within one mile of
the site (AIC, 1995). The search indicated that nine wells had been installed.

Two of the wells are owned by the City of Houston (one screened from 1,142 to
1,969 feet below grade and the other screened from 641 to 1,279 feet below
grade), six wells are owned by the Harris-Galveston Coastal Subsidence District
for observation (screened from depths ranging from 283 to 2,119 feet below
grade), and one was a privately-owned well which has been plugged and
abandoned.

SURFACE WATER USAGE

Based on a review of USGS topographic quadrangle maps, no significant surface
water bodies suitable for water supply, recreational, or industrial usage are located
within one mile of the site.

ERM-SOUTHWEST, INC. 10 BM416422-B98



3.0

FIELD PROCEDURES

The field activities associated with Phase 2-A were completed on behalf of
SPTCo by Terranext. The scope of the field activities, and the field procedures
and investigation tools that were utilized are described in a report prepared by
Terranext entitled “ Phase 2 RFI/EOC Field Procedures”. The field procedures
report dated December 8, 1997 is included as Appendix A.

ERM-SOUTHWEST, INC. 11 BM416422-B98



4.0

4.1

4.2

4.3

SITE GEOLOGY AND HYDROGEOLOGY

Based on a review of the CPT logs and soil boring logs completed as part of
previous (including Phase 2-A) hydrogeologic investigations, the subsurface has
been characterized to a depth of approximately 75 feet. One deeper boring was
advanced for the installation of a monitor well, but no log was generated. The
subsurface is characterized by a series of low-permeability zones (i.e., cohesive
soils) and water-transmissive zones.

For simplicity and organizational reasons, the nomenclature to designate strata has
been modified somewhat. The native cohesive and transmissive zones underlying
the site have been re-designated alphabetically from shallowest to deepest. For
example, the shallowest or uppermost transmissive zone is referred to as the A-
Transmissive Zone or A-TZ.

From shallowest to deepest, the lithologic zones that underlie the site include fill
material, the A-Cohesive Zone (A-CZ), the A-Transmissive Zone (A-TZ), the B-
Cohesive Zone (B-CZ), the B-Transmissive Zone (B-TZ), the C-Cohesive Zone
(C-CZ), the C-Transmissive Zone (C-TZ), and the D-Cohesive Zone (D-CZ).
Geologic cross-sections and a cross-section location map are provided in Figures
4-1 through 4-5. The general characteristics of each zone are described below.

FILL MATERIAL

Fill material is present at ground surface and has an average thickness of approxi-
mately 3 feet. Visual observations of the fill material indicate that the fill is
primarily a mixture of gravel, clay, construction debris, and railroad ties. The
layer of fill is underlain by the A-CZ.

A-COHESIVE ZONE

The A-CZ ranges in thickness from 8 to 15 feet and was encountered in all the
CPT soundings and monitor well borings. Based on lithologic descriptions from
boring logs for MW-10A, MW-10B, and MW-11A, the A-CZ in the western
portion of the site consists of gray silty clay. The silty clay is stiff to very stiff,
laminated, moist, and contains indications of plant material, calcium carbonate,
iron oxide nodules, roots, and sandy clay lenses. The A-CZ is underlain by the A-
TZ

A-TRANSMISSIVE ZONE

According to CPT soundings and boring log descriptions, the A-TZ is a contin-
uous sandy layer present across the site. The A-TZ is thickest on the eastern
portion of the property (approximately 10 feet thick), and gradually thins from
east to west (to less than 4 feet thick). Based on lithologic descriptions from
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boring logs for MW-10A, MW-10B, and MW-11A, the A-TZ beneath the western
portion of the site consists of light greenish-gray to light gray sand and silty sand
that is very fine-grained, wet, and contains plant material and 10 to 25 percent
clay. The A-TZ overlies the B-CZ.

B-COHESIVE ZONE

The B-CZ is a layer of cohesive soils (mostly clays, silty clays, sandy clays, and
clayey silts) ranging in thickness from approximately 10 feet beneath the eastern
portion of the site to 16 feet beneath the western portion of the site. The B-CZ
was encountered in all the CPT soundings and POC well nest borings. Based on
the boring logs from the POC well nests (MW-10A, MW-10B, and MW-11A,
MW-11B) the B-CZ beneath the site is clay, silty clay, and sandy clay. It is
mottled gray and reddish brown, very stiff to hard, and moist with a high
plasticity. The unit also contains lenses of silty sand, and slickensides. The B-CZ
overlies the B-TZ or C-CZ where the B-TZ is absent.

B-TRANSMISSIVE ZONE

The B-TZ is a sandy layer that underlies the B-CZ in the western portion of the
site only, and is not present in the eastern portion of the site. Where present, the
B-TZ is approximately 7 feet thick and is present at approximately 25 to 35 feet
below ground surface. Based on the POC boring logs, the B-TZ consists of silty
sand and sand that is mottled brown and gray, very fine-grained, and very dense in
consistency.

C-COHESIVE ZONE

The C-CZ is a layer of cohesive soils (primarily) that underlie the B-TZ to the
west and the B-CZ to the east. The C-CZ is approximately 8 feet thick. Based on
boring logs from MW-12C and MW-18C, the C-CZ consists of silt and clayey silt
that is reddish brown, firm in consistency, has low plasticity, and contains minor
amounts of sand.

C-TRANSMISSIVE ZONE

The C-TZ is a silty sand layer 7 feet thick that underlies the C-CZ at an approxi-
mate depth of 65 to 66 feet below ground surface. Based on the boring logs from
MW-12C and MW-18C, the C-TZ consists of silty sand that is reddish brown,
very fine-grained and wet. The C-TZ overlies reddish brown clay. The under-
lying clay has been designated the D-CZ: Only the upper 2 feet of the D-CZ has
been characterized.
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4.9

4.9.1

AQUIFER SLUG TEST RESULTS

Aquifer slug tests (rising head) were performed on 10 monitor wells on May 1 and
2, 1997. The slug tests data were analyzed using the Bouwer and Rice method
(Bouwer and Rice, 1976) and the solutions are included in Appendix C. The
results of the rising head test are listed below.

Hydraulic
Monitor Well ID Transmissive Zone Conductivity (cm/sec)

MW-10A A-TZ 4.2 % 10*
MW-10B B-TX 53x10°
MW-12A A-TZ 3.1x103
MW-12B B-TZ 3.7x10°
MW-13 A-TZ 7.9 x 10"
MW-14 [B] B-TZ 1.2 x10*
MW-15 A-TZ 6.9 x 10*
MW-16 A-TZ 4.5x10*
MW-17 A-TZ 2.8 x10*
MW-18 A-TZ 1.3 x 103

Based on the slug test data gathered from seven monitor wells screened in the
A-TZ, the hydraulic conductivity of the A-TZ ranges from 2.8 x 10* to 1.3 x 107
cm/sec, with an average conductivity of 7.0 x 10° cm/sec (2.8 ft/day) and a
geometric mean of 7.6 x 10 cm/sec. Based on the slug test data gathered from
three monitor wells screened in the B-TZ, the hydraulic conductivity of the B-TZ
ranges from 5.3 x 10~ to 3.7 x 10 cm/sec, with an average conductivity of 1.2 x
10° cm/sec (3.7 ft/day). and a geometric mean of 2.8 x10™ cm/sec.

GROUND WATER FLOW

Ground water elevations were measured from each monitor well on September 25,
1997 to help assess ground water flow direction and gradient. Potentiometric
surface contour maps for the A-TZ, B-TZ and C-TZ are provided in Figures 4-6,
4-7 and 4-8, respectively.

Horizontal Ground Water Flow

Based on interpretation of the contour maps for both the A-TZ and B-TZ, ground
water appears to flow radially away from a relative ground water high in the
southwest corner of the Tie Storage Area. The horizontal hydraulic gradient is
typically 0.001 ft/ft in both the A-TZ and the B-TZ. Based on the horizontal
gradient and the hydraulic conductivity described in Section 4.8 above, the
calculated Darcian velocity is 0.8 ft/yr in the A-TZ and 0.3 ft/yr in the B-TZ.

Based on interpretation of the C-TZ contour map, ground water flows toward the
east-southeast with a horizontal hydraulic gradient of 0.003 ft/ft.
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Vertical Ground Water Flow

Monitor well nests were constructed at five locations at the site. The well nests
consist of two or three monitor wells that are located as near as practical to each
other (i.e., less than 10 feet apart) but are screened in separate transmissive zones.
The well nest locations, screened intervals, and ground water elevations measured
on September 25, 1997 are summarized below:

Tie Storage Area

MW-12A A-TZ 41.88 ft MSL
MW-12B B-TZ 41.70 ft MSL
MW-12C C-TZ 13.44 ft MSL

Closed Surface Impoundment

MW-10A A-TZ 41.43 ft MSL
MW-10B B-TZ 41.28 ft MSL
MW-11A A-TZ 41.34 ft MSL
MW-11B B-TZ 41.23 ft MSL
Former Process Areas

MW-15A A-TZ 40.66 ft MSL
MW-15C C-TZ 16.24 ft MSL
MW-18A A-TZ 36.42 ft MSL
MW-18C C-TZ 19.94 ft MSL

At each location where the A-TZ and B-TZ are screened, the measured ground
water elevations for the two zones are within one foot. As a result, the horizontal
flow direction and gradient for the two zones are similar. The A-TZ and B-TZ are
separated by approximately 5 feet of clay with interlaminated silty and/or sandy
seams: that is, the upper portion of the B-CZ. These observations suggest that the
A-TZ and B-TZ have substantial hydraulic communication.

Based on the measured ground water elevations, the vertical hydraulic gradient
between the A-TZ/B-TZ and the C-TZ appears to be downward. The C-TZ is
overlain by 25 to 40 feet of clay, and the potentiometric surface of the C-TZ is an
average of 23 feet lower than the A-TZ or B-TZ (where present).
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5.1

ANALYTICAL RESULTS

The Phase 2-A field activities were conducted between February 25, 1997 and
May 13, 1997. The field activities included collection of 45 surface soil samples,
68 subsurface soil samples, and 20 ground water samples for laboratory analyses.
Ground water samples were collected both from monitor wells and through
Hydropunch technology.

Subsurface soil samples and ground water samples were analyzed for the
constituents of interest (COI) listed in the Compliance Plan (Tables I and II). The
COI are provided in Table 5-1 and include volatile organic compounds (VOCs)
analyzed by SW-846 Method 8260 and semivolatile organic compounds (SVOCs)
analyzed by SW-846 Method 8270. The surface soil samples were analyzed for a
subset of the COI as described in Section 5.1 below.

In addition, 28 discrete subsurface soil samples were collected from locations that
had been characterized through CPT/ROST during Phase 1. These samples were
split and analyzed for total petroleum hydrocarbons (TPH) by EPA Method 418.1
(modified) and bench-scale ROST. The objective of this task was to evaluate the
relationship between TPH concentration and the fluorescence data obtained
during Phase 1.

SURFACE SOIL ANALYTICAL RESULTS

As an initial step in understanding overall site conditions, the Limits of Quantita-
tion (LOQs) were utilized as a benchmark for assessing which areas had been
impacted through historical site activities at the SWMUs and AOCs. Ultimately,
the extent of affected surface soil will be assessed relative to concentration limits
appropriate for the site in accordance with the permit during development of a site
conceptual model. The site conceptual model will be presented under separate
cover.

A total of 31 surface soil samples were collected from a pre-set grid in accordance
with U.S. EPA guidance (U.S. EPA, 1989). Additionally, 14 surface soil samples
were collected during completion of soil borings and/or monitor wells. The
laboratory analytical results for the surface soil samples are summarized in Table
5-2 and the laboratory analytical reports are provided in Appendix B.

The 31 surface soil samples collected from the grid pattern were analyzed for the
SVOCs included on the COI list (Table 5-1) by SW-846 Method 8270. The
additional surface soil samples from the soil borings and wells were analyzed for
the COI listed in Table 5-1.

Bubble plots were developed from the comprehensive database of surface soil
results (i.e., Phase 1 and Phase 2-A) to show the relative distribution of selected
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5.1.3
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COL A surface soil bubble plot of soil chrysene concentrations is provided in
Figure 5-1. Chrysene was selected because its distribution and range of detected
concentrations are representative of the SVOCs reported in surface soil samples.
The comprehensive set of surface soil analytical results is described by area
below.

Area 1 - Off-site Drainage Area

No surface soil samples were collected in the Off-site Drainage Area as part of the
Phase 2-A investigation. A description of observed impacts is included in the
Phase 1 RFI/EOC report.

Area 2 - Tie Storage Area

A total of 20 surface soil samples were collected within the Tie Storage Area as
part of the Phase 2-A investigation. Based on the reported laboratory results,
unimpacted areas are present near MW-12, CPT30R, CPT28, and MW-15.

Area 3 - Former Process Areas

A total of 11 Phase 2-A surface soil samples were collected within the Former
Process Areas. The Phase 2-A surface soil sample analytical results indicate two
areas of impact, however their extent has not been fully assessed. The analytical
results suggest historical impacts are greatest around the location of grid node G8
in the northeast area of the Former Process Area as shown on Figure 5-1.

Area 4 - Closed Surface Impoundment

The former impoundment was backfilled with imported fill material as part of
closure activities in 1980. Accordingly, no surface soil samples were collected in
the Closed Surface Impoundment as part of the Phase 2-A investigation.

SUBSURFACE SOIL ANALYTICAL RESULTS

As an initial step in understanding overall site conditions, the LOQs were utilized
as a benchmark for assessing which areas had been impacted through historical
site activities at the SWMUs and AOCs. The extent of affected subsurface soil
ultimately will be assessed relative to concentration limits appropriate for the site
in accordance with the permit during development of a site conceptual model. As
previously mentioned, the site conceptual model will be presented under separate
cover.

Soil borings SB02 through SB08 and monitor well borings MW-12 through
MW-18 were completed as part of the Phase 2-A investigation to assess the extent
of COL In addition, CPT soundings (CPT35 through CPT42) were completed to
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further assess site lithology. The soil boring logs and CPT logs are included as
Attachment 1 to Appendix A. A total of 68 subsurface soil samples were
collected and analyzed for the COI listed on Table 5-1. The analytical results are
summarized on Table 5-3 and the laboratory analytical reports are provided in
Appendix B.

Bubble plots were developed from the comprehensive database of subsurface soil
results (i.e., Phase 1 and Phase 2-A) to show the relative distribution of selected
COL. Subsurface soil bubble plots of benzo(a)anthracene and naphthalene are
provided in Figures 5-2 and 5-3. Benzo(a)anthracene and naphthalene were
selected because the range and distribution of concentrations are representative of
the SVOCs reported on site. The comprehensive set of subsurface soil analytical
results is described by area below.

Area 1 - Off-site Drainage Area

No subsurface soil samples were collected in the Off-site Drainage Area as part of
the Phase 2-A investigation. A description of observed impacts is included in the
Phase 1 RFI/EOC report.

Area 2 - Tie Storage Area

Based on the RFI/EOC investigation results, COI are present from ground surface
to the silty clay of the A-CZ (approximately 7 feet below ground surface) in the
Tie Storage Area. In addition, COI have been detected within the A-TZ and B-TZ
soil matrix at depths of approximately 20 and 35 feet below grade. As shown on
Figures 5-2 and 5-3; however, soil impacts are limited to a small area in the
southeastern portion of the Tie Storage Area.

The Phase 1 report suggested that a potential creosote source may be present in a
localized area near CPT25R. The ROST profile for CPT25R showed measurable
fluorescence from 0 to 30 feet below grade and from 42.5 to 45 feet below grade,
which corresponds to the fill, A-CZ, A-TZ, and B-TZ. As part of Phase 2-A, soil
boring SB05 was advanced adjacent to CPT25R. The laboratory analytical results
from samples collected from SB05 indicated that no COI were detected.

Area 3 - Former Process Areas

Based on the subsurface analytical results, as well as the relatively high fluores-
cence intensities recorded, COI are present in the Former Process Areas from
ground surface to the clay in the C-CZ (approximately 60 feet below ground
surface). A minimum of one COI was detected in each sample collected from the
soil borings and well borings located in the Former Process Areas.
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Area 4 - Closed Surface Impoundment

No subsurface soil samples were collected in the Closed Surface Impoundment as
part of the Phase 2-A investigation. A description of observed impacts is included
in the Phase 1 RFI/EOC Report.

SOIL LEACHATE TESTING RESULTS

Five subsurface soil samples were submitted for the Synthetic Precipitation
Leaching Procedure (SW-846 Method 1312) and subsequent analysis of COI
using SW-846 Methods 8260 and 8270. The samples were collected from soil
borings SB03, SB04 and SB06, which are located in the Former Process Areas. A
summary of the soil leachate testing results is provided in Table 5-4.

SOIL GEOTECHNICAL RESULTS

A total of 10 soil samples were submitted for analysis of the following geotech-
nical parameters: dry density, moisture content, specific gravity, fraction organic
carbon, and pH. A summary of the soil geotechnical results is included in Table
5-5.

Based on the reported data, several general trends are observed. First, the trans-
missive zones have lower dry densities and lower specific gravity than the
cohesive zones which is a result of differing mineral content, and to a lesser
degree, packing and relatively larger grain size. The transmissive zones also have
higher moisture content and lower fractions of organic carbon.

GROUND WATER ANALYTICAL RESULTS

As an initial step in understanding overall site conditions, the LOQs were utilized
as a benchmark for assessing which areas had been impacted through historical
site activities at the SWMUs and AOCs. Ultimately, the extent of affected ground
water will be assessed relative to concentration limits appropriate for the site in
accordance with the permit during development of a site conceptual model. The
site conceptual model will be presented under separate cover.

As part of the Phase 2-A field activities, 11 monitor wells were installed to
facilitate ground water sampling and to provide information regarding hydraulic
gradient, hydraulic conductivity, lithology, and constituent concentrations in the
transmissive zones. Of the 11 Phase 2-A wells, six were completed in the
A-TZ, two were completed in the B-TZ and three were completed in the C-TZ.
Currently, 23 wells and 3 piezometers are present at the site. A comprehensive
well completion table for the wells on site, including the area and zone of
completion is provided in Table 5-6.
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In addition, nine ground water samples were collected using the Hydropunch
sampling system. The overall objective of this phase of the Hydropunch program
was to determine if the Inactive Wastewater Lagoon (AOC-6) is a source of
impact to the ground water in the off-site area west of the site, and to assess the
extent of any impact.

During Phase 2-A, ground water samples were collected from monitor wells on
site and from Hydropunch locations on site and off site. The ground water
samples were collected and analyzed for the COI listed in Table 5-1. The
laboratory analytical results for the ground water samples are summarized in
Tables 5-7 and 5-8, and the laboratory analytical reports are provided in Appendix
B. Bubble plots which show the relative distribution of selected COI in ground
water are provided in Figures 5-4, 5-5 and 5-6 within the A-TZ, B-TZ and C-TZ,
respectively. The following subsections describe the ground water analytical
results by area.

Area 1 - Off-site Drainage

Based on the comprehensive analytical database, the A-TZ appears to be impacted
in the off-site drainage area near HP02, HP08, and HP18. The B-TZ is impacted
at HP18STZ and HP21STZ. The northern portion of the Off-site Drainage Area
shows no impact to the A-TZ (no data is available for the B-TZ and C-TZ in this
area).

The reported results for well MW-12C, which is completed in the C-TZ near the
center of the Off-site Drainage Area, has no detected COL.

Area 2 - Tie Storage Area

Based on the comprehensive analytical database, the A-TZ and B-TZ appear to be
impacted in the southwest portion of the Tie-Storage Area near MW-05 and in the
center of the western boundary near MW-12. The A-TZ and C-TZ also appear to
be impacted in the northeast portion of the area at MW-15; whereas the B-TZ is
not present in the northeast.

Area 3 - Former Process Areas

Based on the comprehensive analytical database, the A-TZ appears to be impacted
in the Former Process Areas. No COI were detected at HP12. The B-TZ is not
present in this area of the site. Constituents of interest were also detected in the
C-TZ near MW-18. It should be noted that limited data is available relating to
ground water in the Former Process Areas.

ERM-SOUTHWEST, INC. 20 BM416422-B98



5.5.4 Area 4 - Closed Surface Impoundment

The A-TZ and B-TZ appear to be impacted in the area of the Closed Surface
Impoundment. No data is available for the C-TZ in this area.
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6.1.1

SOIL ASSESSMENT

Section 5.0 of the Phase 1 report described several soil assessment activities to be
completed as part of Phase 2, including a comparison of soil TPH and ROST data,
numerical simulation of creosote mobility and fluid motions, and assessment of
potential natural attenuation processes. Based on the data collected, only the soil
TPH and ROST data comparison is appropriate at this time. Each soil assessment
activity is briefly described below.

SOIL TPH AND ROST CORRELATION

During Phase 1, a substantial set of soil fluorescence data was collected using
CPT/ROST technology. Because the ROST tool was used in sifw and adjacent
soil samples were not collected, direct comparison to constituent concentrations
could not be made. In order to assess the relative sensitivity of the ROST data to
soil constituent concentrations, soil samples were collected during Phase 2 and
analyzed concurrently for TPH and fluorescence.

In order to collect appropriate data, selected soil borings were sampled at various
depths and samples were split for analysis. A portion of each sample was sent to
Pace Analytical, Inc. of Houston, Texas for TPH analysis, and a portion was sent
to Fugro Geosciences of Houston, Texas for bench-scale ROST analysis. A
summary of the results is provided in Table 6-1.

A similar study was performed recently and is described in a document entitled
The Rapid Optical Screening Tool (ROST™) Laser-Induced Fluorescence (LIF)
System for Screening of Petroleum Hydrocarbons in Subsurface Soils (U.S. EPA,
1997). In that document, a qualitative correlation was demonstrated between TPH
(a.k.a., TRPH) results and ROST results at two different environmental
investigation sites. However, quantitative correlation was not discussed. Hence,
both a quantitative and a qualitative correlation between TPH and ROST data is
presented herein.

QUALITATIVE COMPARISON

As a first step, a qualitative analysis was performed to evaluate whether a positive
ROST detection is reproducible as a positive TPH detection. The results suggest
a very good correlation between TPH detects and LIF detects was observed to the
extent that only one discrepancy was noted in 31 observations.

The qualitative analysis included a review of TPH and ROST detection limits.
The TPH LOQ for this data set was reported at 20 mg/kg. Background fluores-
cence is typically established for each sounding based on the average minimum
LIF response (a detection limit is then calculated by adding 2.58 standard
deviations of the minimum response to the background value). However, because
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the ROST probe was exposed to a batch sample for this analysis, rather than a
continuous soil column, no background measurement could be obtained. Whereas
a detection limit could not be calculated for a specific sample, an approximate
background intensity (i.e., detection limit) of 2.65 was estimated based on the
entire set of data.

QUANTITATIVE COMPARISON

Prior to numerical comparison, the data sets were transformed to natural log-
arithms. In addition, a value equal to one-half the TPH LOQ (i.e., 10 mg/kg) was
assigned for non-detect results.

Visual inspection of the data shows an obvious trend, and an R? value of 0.7 is
calculated through linear regression analysis (Figure 6-1). For comparison
purposes, the data sets were then segregated by soil class to help account for
potential variability resulting from soil texture differences. Very strong
correlations were calculated for the segregated data sets. For example, an R
value of 0.9 was calculated when the subset for clayey silt was compared.

Derivation of site-specific calibration curves and more rigorous statistical
evaluation is not presented herein based on: a) the areas where ROST was
employed previously have subsequently been studied using conventional
techniques; and b) the results of the conventional analysis largely supported the
ROST screening results. The applicability of additional comparison will be
determined based on the objectives of future use of ROST technology at the site,
if any.

ANALYSES OF CREOSOTE MOBILITY, FLUID MOTIONS
AND NATURAL ATTENUATION PROCESSES

Section 5.8 of the Phase 1 report described a conceptual methodology for
numerically determining the site-specific mobility of creosote. In addition,
numerical simulations of fluid motion and natural attenuation processes were
proposed. Based on the data collected and the overall goals of the RFI/EOC
investigations, these modeling efforts appear to be premature at this time.

The goals of the RFI/EOC investigations included assessment of the extent of
affected material. Thus, until that assessment is complete, or unless further
investigation cannot be completed, it is not appropriate to model these processes.
If, following completion of the RFI/EOC investigations, additional understanding
of these processes is required to achieve permit requirements, then the modeling
will be performed.
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7.1

7.2

PHASE 2-A CONCLUSIONS

The following general conclusions were developed based on data presented herein
and in the Phase 1 report completed previously.

SUMMARY OF HYDROGEOLOGY

The predominant lithology beneath the site is clay, though very fine-grained sand
zones are present as thin laterally continuous layers (A-TZ and C-TZ) across the
site, and as a thin discontinuous layer (B-TZ) beneath the western portion of the
site (see Figures 4-1 through 4-5). The A-TZ and B-TZ appear to be inter-
connected to some degree, and ground water these two upper zones flows away
from the southwestern portion of the site. Ground water in the C-TZ flows toward
the east-southeast. The hydraulic conductivity of the sandy zones range from 107
to 10~ cm/sec. There are no known uses of ground water from the A-TZ, B-TZ or
C-TZ within one mile of the site.

SUMMARY OF SOIL CHARACTERISTICS

Surface soil and subsurface soil samples were collected as part of Phase 2-A. As
an initial step in understanding overall site conditions, the LOQs were utilized as
a benchmark for assessing which areas had been impacted through historical site
activities at the SWMUs and AOCs. The areas that appear to be impacted include
the following:

e Off-site Drainage Area - Site data indicates that portions of the B-TZ and
C-CZ are impacted by COL.

e Tie Storage Area - Site data indicates that portions of the A-CZ, A-TZ,
B-CZ and B-TZ are impacted by COI. Based on laboratory analytical results
from SBO0S, the theory of a localized creosote source near CPT25R is
discounted.

e Former Process Areas - Site data indicates that portions of the A-CZ, A-TZ,
B-CZ and C-CZ are impacted by COL.

e Closed Surface Impoundment - The former surface impoundment was a
shallow pit approximately 7 feet deep, excavated and closed according to
guidance from the Texas Water Commission (now the TNRCC) in 1984. Site
data indicates that the A-CZ, A-TZ, and B-CZ at the surface impoundment are
less impacted by constituents of concern than the deeper B-TZ.

Soil fluorescence appears to be directly proportional to soil TPH (and presumably
to COI) concentrations. The extent of affected soil will be assessed relative to
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concentration limits appropriate for the site in accordance with the permit during
development of a site conceptual model.

GROUND WATER CHARACTERISTICS

Ground water samples were collected both from monitor wells and through the
Hydropunch system as part of Phase 2-A. As an initial step in understanding
overall site conditions, the LOQs were utilized as a benchmark for assessing
which areas had been impacted through historical site activities at the SWMUs
and AOCs. The areas that appear to be impacted include the following:

Off-site Drainage Area - Site data suggests that portions of the A-TZ and
B-TZ are impacted by COIL.

Tie Storage Area - Site data indicates that portions of the A-TZ and C-TZ are
impacted by COI.

Former Process Areas - Site data indicates that portions of the A-TZ and
C-TZ are impacted by COI.

Closed Surface Impoundment - Ground water near the former surface
impoundment is analyzed semiannually pursuant to the Compliance Plan, and
the results are provided in semiannual ground water monitoring reports
submitted under separate cover. Site data indicates that the A-TZ, and

B-CZ at the surface impoundment are impacted by COI.

The extent of affected ground water will be assessed relative to concentration
limits appropriate for the site in accordance with the permit during development
of a site conceptual model.
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8.1

PATH FORWARD

In order to satisfy the substantive requirements of the permit and compliance plan,
SPTCo proposes an aggressive path forward. Based on the extensive investiga-
tion completed on site to date, only limited additional investigation is warranted
to meet the overall goals of the RFI on site. Conversely, SPTCo recognizes that
the off-site data set is limited and that additional RFI/EOC investigation is
warranted: for example, in the AOC-6 area and the area northeast of the site.
Accordingly, a work plan to complete the RFI/EOC investigations will be
submitted.

The work plan will likely incorporate by reference much of the material presented
in the RFI Work Plan approved previously, except for the scope of work. The
work plan will outline a detailed scope of work for Phase 2-B that will achieve the
pertinent goals of Phase 2. SPTCo proposes that the goals of Phase 2 be limited
hereafter to determining the lateral and vertical extent of affected media resulting
from activities at SWMUs and AOCs during wood treating operations. SPTCo is
confident that these objectives will be achieved during Phase 2-B; however, if the
objectives are not achieved, then a Phase 2-C will be implemented. The applica-
bility of developing fate and transport analyses to predict possible COI concentra-
tions off site in the future (in support of natural attenuation demonstrations) will
be assessed during future site activities.

SUMMARY OF ACTIVITIES

This section provides a conceptual summary of the actual activities associated
with the site. In addition to the RFI/EOC investigations, routine ground water
monitoring and other activities associated with the Closed Surface Impoundment
Compliance Plan will be performed, but are not included in this summary.

It should also be noted that Interim Stabilization Measures may be implemented
during the course of site activities. For example, the off-site portion of the
southern drainage ditch (i.e., SWMU 1) has been remediated and an Interim
Stabilization Measures report will be submitted under separate cover during the
first quarter of 1998.

e Phase 1 RFI/EOC

A screening-level investigation of the SWMUs and AOCs was completed to help
design a full-scale investigation (i.e., Phase 1). The Phase 1 investigation results
suggested that completion of a full-scale soil and ground water investigation of
waste management areas was warranted.
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e Phase 2 RFI/EOC

A multi-phase, full-scale investigation was designed to determine the nature and
extent of affected media. The Phase 2 investigation is in progress. A plan to
complete Phase 2 will be developed and submitted as part of a Risk Reduction

Implementation Plan as described below.
e Baseline Risk Assessment

A baseline risk assessment (BRA) will be completed following completion of
Phase 2. If warranted based on the conclusions of the BRA, a corrective measures

study (CMS) will be completed.
e Phase 3 Investigation

Phase 3 will be reserved for investigation related specifically to remedial design,
if warranted, following completion of the BRA and CMS.

e Corrective Measures

If warranted based on the conclusions of the BRA and following completion of
the CMS, corrective measures will be implemented. Prior to implementation, a
permit and compliance plan modification will be completed to incorporate the
objectives and conceptual design of the corrective measures, as well as to
establish the protection standards (i.e., remedial goals) that will be achieved.

PROPOSED PLAN

In order to fully develop the framework for future activities at the site, a Risk
Reduction Implementation Plan (RRIP) will be prepared and submitted. The
RRIP will describe the conceptual approach to implementing the Risk Reduction
Standards in accordance with Provision VIILL.3 of the permit. The contents of the
RRIP will include the following:

e asummary of the RFI/EOC investigation results;
e development of a site conceptual model, including a discussion of the extent
of affected media relative to concentration limits appropriate for the site in

accordance with the permit;

e the technical approach to addressing the SWMUs and AOCs individually or as
groups of waste management units;

e development of preliminary risk goals for the site;
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* adescription of how the Risk Reduction Rules (or Program) will be applied at
the site;

e preliminary risk assessment activities, including comprehensive evaluation of
site data and selection of constituents of concern;

e assessment of site-specific risk assessment issues such as risk assessment for
dermal exposure to carcinogenic PAHs, and wetlands and ecological
assessment issues;

e awork plan for Phase 2-B as described above;

e atechnical justification for modifying the permit and compliance following
completion of Phase 2 to implement corrective action; and

* adetailed schedule for implementing the remaining requirements of the permit
and compliance plan.

SPTCo proposes to submit the RRIP to the TNRCC during the first quarter of
1998. A preliminary outline for the RRIP is provided in Appendix D.
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Houston Wood Preserving Works

TABLE 5-1

Constituents of Interest

Houston, Texas

Constituent Practical Quantitation Method
Acenaphthene 0.010 8270B
Acenaphthylene 0.010 8270B
Anthracene 0.010 8270B
Benzene 0.005 8260A
Benzo(a)anthracene 0.010 8270B
Benzo(a)pyrene 0.010 8270B
Bis(2-ethyl hexyl)phthalate 0.010 8270B
bis(2-Chloroethoxy)methane 0.010 8270B
Chlorobenzene 0.005 8260A
2-Chloronaphthalene 0.010 8270B
Chrysene 0.010 8270B
Dibenzofuran 0.010 8270B
1,2-Dichloroethane 0.005 8260A
Dichloromethane 0.005 8260A
2,4-Dimethylphenol 0.010 8270B
Di-n-butyl phthalate 0.010 8270B
4,6-Dinitro-o-cresol 0.050 8270B
2,4-Dinitrotoluene 0.010 8270B
2,6-Dinitrotoluene 0.010 8270B
1,2-Diphenylhydrazine 0.010 8270B
Ethylbenzene 0.005 8260A
Fluoranthene 0.010 8270B
Fluorene 0.010 8270B
2-Methylnaphthalene 0.010 8270B
Naphthalene 0.010 8270B
Nitrobenzene 0.010 8270B
4-Nitrophenol 0.050 8270B
N-Nitrosodiphenylamine 0.010 8270B
Pentachlorophenol 0.050 8270B
Phenanthrene 0.010 8270B
Phenol 0.010 8270B
Pyrene 0.010 8270B
Toluene 0.005 8260A
Xylenes 0.005 8260A
NOTE:

Practical Quantitation Limits are shown in mg/L.

BM416422-A98



Sample Location (a)
Analytical Result

Volatile Compounds

TABLE 5-2

Surface Soil Analytical Results
Phase 2-A Investigation

Houston Wood Preserving Works

Houston, Texas

Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene

Xylenes (Total)

Semivolatile Compound

1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

A01 A02 A03 A04 A05 A06
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 0.33 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 1280 ND 1280 ND 640 ND 3200 ND 160 ND 6.40
ND 1280 ND 1280 ND 640 ND 3200 ND 160 ND 6.40
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 928 264 ND 132 ND 660 ND 033 RND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 1280 ND 1280 ND 640 ND 3200 ND 160 ND 6.40
ND 264 612 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 ND 264 ND 132 ND 660 ND 033 ND 1.32
ND 264 816 264 ND 132 ND 660 ND 033 ND 1.32

NOTES:
Conc. = Reported Concentration
LOQ = Limit of Quantitation

Page 1 of 6

ND = Non Detect
NS = Not Sampled
(a) Sample locations begin with the prefix 'SSO' on site maps.
(b) Surface soil samples were collected at a depth of 0 to 2 feet.

BM416422-A98



Sample Location (a)
Analytical Result

Volatile Compounds

TABLE 5-2

Surface Soil Analytical Results
Phase 2-A Investigation

Houston Wood Preserving Works
Houston, Texas

Benzene
Chiorobenzene
Ethylbenzene
Methylene Chioride
Toluene

Xylenes (Total)

Semivolatile Compound

1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methyinaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

BO1 B02 BO3 B04 BO5 B06
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mgrkg) (mg/kg) (mgrkg) (mg/kg) (mg/kg)
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 132 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 033 ND 1.32 ND 1.32
ND 6.40 ND 160 ND 160 ND 160 ND 6.40 ND 6.40
ND 640 ND 160 ND 160 ND 160 ND 640 ND 6.40
ND 1.32 ND 0.33 ND 0.33 ND 033 ND 1.32 ND 1.32
ND 132 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 132 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
180 132 038 033 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
254 132 050 033 ND 033 067 033 ND 1.32 1.37 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 132 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 132 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 6.40 ND 160 ND 160 ND 160 ND 6.40 ND 6.40
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 1.32 ND 0.33 ND 0.33 ND 0.33 ND 1.32 ND 1.32
ND 132 046 033 ND 0.33 062 0.33 ND 1.32 1.34 1.32

NOTES:
Conc. = Reported Concentration
LOQ = Limit of Quantitation

ND = Non Detect
NS = Not Sampled
(a) Sample locations begin with the prefix 'SSO' on site maps.

(b) Surface soil samples were collected at a depth of 0 to 2 feet.
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Sample Location (a)
Analytical Result

Volatile Compounds

TABLE 5-2

Surface Soil Analytical Results
Phase 2-A Investigation

Houston Wood Preserving Works
Houston, Texas

Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene

Xylenes (Total)

Semivolatile Compound

1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

NOTES:
Conc. = Reported Concentration
LOQ = Limit of Quantitation

ND = Non Detect
NS = Not Sampled
(a) Sample locations begin with the prefix 'SSO' on site maps.

(b) Surface soil samples were collected at a depth of 0 to 2 feet.

Page 3 of 6

co1 Cco02 Cco3 Co04 Co5 Co06
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 1280 ND 160 ND 3200 ND 1.60 ND 1.60 ND 6.40
ND 1280 ND 160 ND 32,00 ND 160 ND 1.60 ND 6.40
"ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 038 033 1010 660 ND 033 ND 0.33 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 264 054 033 3520 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 033 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 1280 ND 1.60 ND 32.00 ND 1.60 ND 1.60 ND 6.40
ND 264 ND 033 1280 660 ND 033 ND 0.33 ND 1.32
ND 264 ND 033 ND 660 ND 033 ND 0.33 ND 1.32
ND 264 047 033 2090 660 ND 033 ND 0.33 ND 1.32

BM416422-A98



Sample Location (a)
Analytical Result

Volatile Compounds

TABLE 5-2

Surface Soil Analytical Results
Phase 2-A Investigation

Houston Wood Preserving Works
Houston, Texas

Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene

Xylenes (Total)

Semivolatile Compound

1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methyinaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

"DO1 D02 FO7 F08 F09 F10
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
ND 033 ND 033 ND 660 ND 132 ND 132 ND 33.00
ND 033 ND 033 ND 660 ND 132 ND 132 ND 33.00
ND 033 ND 033 ND 660 ND 1.32 ND 132 ND 33.00
ND 033 ND 033 ND 660 ND 1.32 ND 132 ND 33.00
ND 033 ND 033 ND 660 ND 1.32 ND 1.32 ND 33.00
ND 033 ND 033 ND 660 ND 132 ND 132 ND 33.00
ND 160 ND 160 ND 3200 ND 640 ND 640 ND  160.00
ND 1.60 ND 160 ND 3200 ND 640 ND 6.40 ND  160.00
ND 033 ND 033 ND 660 ND 132 ND 132 ND 33.00
ND 033 ND 033 ND 660 ND 1.32 ND 132 ND 33.00
046 033 ND 033 ND 660 ND 132 ND 1.32 ND 33.00
039 033 ND 033 ND 660 ND 132 ND 132 4460 33.00
047 033 ND 033 ND 660 ND 132 ND 132 ND 33.00
ND 033 ND 033 ND 660 ND 132 ND 1.32 ND 33.00
ND 033 ND 033 ND 660 ND 132 ND 1.32 ND 33.00
059 033 ND 033 ND 660 ND 132 ND 132 57.10 .33.00
ND 033 ND 033 ND 660 ND 1.32 ND 132 ND 33.00
ND 033 ND 033 ND 660 ND 132 ND 1.32 ND 33.00
106 033 ND 033 ND 660 146 132 ND 1.32 237.00 33.00
ND 033 ND 033 ND 660 ND 132 ND 1.32 ND 33.00
ND 033 ND 033 ND 6.60 ND 132 ND  1.32 ND 33.00
ND 033 ND 033 ND 660 ND 132 ND 1.32 ND 33.00
ND 033 ND 033 ND 660 ND 132 ND 1.32 ND 33.00
ND 1.60 ND 160 ND 3200 ND 640 ND 640 ND  160.00
049 033 ND 033 ND 660 ND 132 ND  1.32 ND 33.00
ND 033 ND 033 ND 660 ND 1.32 ND 132 ND 33.00
083 033 ND 033 ND 660 ND 1.32 ND  1.32 204.00 33.00

NOTES:

Conc. = Reported Concentration

LOQ = Limit of Quantitation

ND = Non Detect
NS = Not Sampled
(a) Sample locations begin with the prefix 'SSO' on site maps.

(b) Surface soil samples were collected at a depth of 0 to 2 feet.
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Sample Location (a)
Analytical Result

Volatile Compounds

TABLE 5-2

Surface Soil Analytical Results
Phase 2-A Investigation

Houston Wood Preserving Works
Houston, Texas

Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene

Xylenes (Total)

Semivolatile Compound

1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

NOTES:
Conc. = Reported Concentration
LOQ = Limit of Quantitation

G07 Go8 G09 G10 G11 11
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
NS NS NS NS NS NS NS NS NS NS NS NS
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 640 ND 800 ND 1.60 ND 160 ND 6.40 ND 40.00
ND 640 ND 800 ND 1.60 ND 160 ND 6.40 ND 40.00
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
413 132 251 165 ND 033 ND 033 ND 1.32  13.00 8.25
ND 132 272 165 ND 033 ND 033 ND 1.32 10.80 8.25
ND 132 169 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 132 360 165 ND 033 ND 033 ND 1.32 10.80 8.25
ND 132 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 132 1110 165 ND 033 ND 033 ND 1.32 57.80 8.25
ND 132 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 132 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 132 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 640 ND 800 ND 1.60 ND 160 ND 640 ND 40.00
ND 132 263 165 ND 033 ND 033 ND 1.32  60.20 8.25
ND 1.32 ND 165 ND 033 ND 033 ND 1.32 ND 8.25
ND 132 893 165 ND 033 ND 033 151 1.32 40.00 8.25
ND = Non Detect

N

S = Not Sampled

(a) Sample locations begin with the prefix 'SSO' on site maps.

(b) Surface soil samples were collected at a depth of 0 to 2 feet.
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Sample Location (a)
Analytical Result

Volatile Compounds

TABLE 5-2

Surface Soil Analytical Results
Phase 2-A Investigation

Houston Wood Preserving Works
Houston, Texas

Benzene
Chlorobenzene
Ethylbenzene
Methylene Chloride
Toluene

Xylenes (Total)

Semivolatile Compound

1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

NOTES:
Conc. = Reported Concentration
LOQ = Limit of Quantitation

MW-12A MW-13 MW-15 MW-16 MW-18
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
ND 0005 ND 0.005 ND 0.005 ND 0005 ND 0.62
ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.62
ND 0.005 ND 0.005 ND 0.005 ND 0.005 4.20 0.62
ND 0.005 ND 0.005 0.005 0.005 ND 0005 ND 0.62
ND 0.005 ND 0.005 ND 0.005 ND 0.005 140 0.62
ND 0.005 ND 0.005 ND 0.005 ND 0.005 42.00 3.12
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 033 ND 0.33 ND 0.33 ND 330 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 033 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 6.90 3.30
ND 1.60 ND 1.60 ND 1.60 ND 16.00 ND 16.00
ND 1.60 ND 1.60 ND 1.60 ND 16.00 ND 16.00
ND 0.33 ND 0.33 ND 0.33 ND 330 6.30 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 330 9.20 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 3.30 3.30
ND 0.33 ND 0.33 ND 0.33 ND 330 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 4.00 3.30
ND 0.33 040 0.33 ND 0.33 ND 3.30 16.00 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 560 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 46.00 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 160 ND 1.60 ND 1.60 ND 16.00 ND 16.00
ND 0.33 049 0.33 ND 0.33 ND 3.30 17.00 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 ND 3.30
ND 0.33 ND 0.33 ND 0.33 ND 3.30 9.90 3.30

ND = Non Detect
NS = Not Sampled

(a) Sample locations begin with the prefix 'SSO' on site maps.
(b) Surface soil samples were collected at a depth of 0 to 2 feet.
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Sample Location
Sample depth

Analytical Result

Petroleum Hydrocarbons

Volatile Compound
1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Toluene
Xylenes (total)

Semivolatile Compound
1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
'-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene

bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate

Chrysene
Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene

N-Nitrosodiphenylamine

Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol

Dyrene

NOTES:

MW-12A

TABLE 5-3
Subsurface Soil Analytical Results
Phase 2-A Investigation
Houston Wood Preserving Works

Houston, Texas

MW-12B

MW-13

MW-14[B]

20 ft

25 ft

Conc LOQ Conc LOQ

30 ft

40 ft

Conc LOQ Conc LOQ

15 ft

21 ft

Conc LOQ Conc LOQ

17 ft

351t

40 ft

Conc. LOQ Conc LOQ Conc LOQ

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NA NA NA NA NA NA NA NA NA NA NA NA NA  NA NA NA NA NA
ND 0.006 ND 0.0056 ND 0.006 ND 0.006 ND 0.005 ND 0.0056 ND 0.0056 ND 0.005 ND 0.005
ND 0.005 ND 0.005 ND 0005 ND 0.006 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005
ND 0.005 ND 0.006 ND 0.0056 ND 0.0056 ND 0.0056 ND 0.005 ND 0.005 ND 0.006 ND 0.005
ND 0005 ND 0.005 ND 0.005 ND 0.0056 ND 0005 ND 0.005 ND 0.005 ND 0.005 ND 0.005
ND 0.005 ND 0.005 ND 0005 ND 0.0056 ND 0005 ND 0005 ND 0.005 ND 0.005 ND 0.005
ND 0005 ND 0.0056 ND 0.005 ND 0.006 ND 0005 ND 0.005 ND 0.005 ND 0.005 ND 0.005
ND 0.005 ND 0.006 ND 0.006 ND 0.0056 ND 0.0056 ND 0.005 ND 0.005 ND 0.006 ND 0.005
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 033 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 033 ND 033 ND 033 1600 165 ND 033 ND 0.33
ND 160 ND 1.60 ND 160 ND 1.60 ND 160 ND 1.60 ND 8.00 ND 160 ND 1.60
ND 160 ND 1.60 ND 160 ND 1.60 ND 160 ND 1.60 ND 800 ND 160 ND 1.60
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 033 990 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 033 ND 033 ND 0.33 ND 165 ND 033 ND 033
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 033 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 033 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 033 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 033
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 780 165 ND 033 ND 0.33
ND 033 ND 033 062 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 033
ND 033 ND 033 036 033 ND 0.33 ND 033 ND 033 1000 165 ND 033 ND 033
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 033 ND 165 ND 033 ND 033
ND 033 ND 033 033 033 ND 0.33 ND 033 ND 0.33 860 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 033
ND 160 ND 160 ND 1.60 ND 1.60 ND 160 ND 1.60 ND 800 ND 160 ND 1.60
ND 033 ND 033 110 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 033
ND 0.33 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33
ND 033 ND 0.33 ND 033 ND 0.33 ND 033 ND 0.33 ND 165 ND 033 ND 0.33

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.
(b) Conc. = reported concentration; LOQ = limit of quantitation.
(c)y N/A = not analyzed; ND = non. detect
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TABLE 5-3
Subsurface Soil Analytical Results
Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

Sample Location MW-15 MW-16 MW-17 MW-18
Sample depth 20 ft 25 ft 20 ft 25 ft 25ft 30 ft 25 ft 30 ft
Analytical Result Conc. LOQ Conc. LOQ Conc LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc LoQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Petroleum Hydrocarbons NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA
Volatile Compound
1,2-Dichloroethane ND 0005 ND 0.005 ND 0.005 ND 0005 ND 0025 ND 0.025 ND 0.006 ND 0.005
Benzene ND 0.005 ND 0.005 ND 0.005 ND 0.005 0.05 0.025 ND 0025 0.01 0005 ND 0.005
Chlorobenzene ND 0005 ND 0005 ND 0.005 ND 0.005 ND 0025 ND 0.025 ND 0.0056 ND 0.005
Ethylbenzene ND 0.0056 ND 0.0056 ND 0.005 ND 0.005 1.2 0.025 0.7 0.025 0.01 0.0056 ND 0.005
Methylene chloride 0.01 0.005 0.01 0005 ND 0005 ND 0.0056 ND 0.025 ND 0.025 ND 0.006 ND 0.005
Toluene ND 0.0056 ND 0.0056 ND 0.0056 ND 0.005 1 0.025 046 0.025 0.01 0.0056 ND 0.005
Xylenes (total) 0.01 0.005 ND 0.005 ND 0.005 0.01 0005 35 0025 24 0.025 0.04 0.005 ND 0.005
Semivolatile Compound

1,2-Diphenylhydrazine ND 033 ND 0.33 ND 033 ND 0.33 ND 3.30 ND  9.90 ND 0.33 ND 0.33
2,4-Dimethylphenol ND 0.33 ND 0.33 ND 033 ND 0.33 ND 3.30 ND 9.90 ND 0.33 ND 0.33
2,4-Dinitrotoluene ND 0.33 ND 0.33 ND 033 ND 0.33 ND 3.30 ND 9.90 ND 0.33 ND 0.33
2,6-Dinitrotoluene ND 033 ND 0.33 ND 033 ND 0.33 ND 3.30 ND 9.90 ND 0.33 ND 0.33
2-Chloronaphthalene ND 033 ND 033 ND 033 ND 0.33 ND 3.30 ND 9.90 ND 0.33 ND 0.33
2-Methylnaphthalene ND 033 ND 033 ND 033 ND 033 3200 330 76.00 9.90 ND 033 ND 0.33
4,6-Dinitro-o-cresol ND 160 ND 1.60 ND 160 ND 1.60 ND 16.00 ND 48.00 ND 1.60 ND 1.60
4-Nitrophenol ND 1.60 ND 1.60 ND 160 ND 1.60 ND 16.00 ND 48.00 ND 1.60 ND 1.60
Acenaphthene ND 0.33 ND 0.33 ND 033 ND 033 27.00 3.30 26.00 9.90 ND 0.33 ND 0.33
Acenaphthylene ND 0.33 ND 0.33 ND 033 ND 0.33 ND 3.30 ND 9.90 ND 0.33 ND 0.33
Anthracene ND 033 ND 033 ND 033 ND 033 17.00 3.30 21.00 9.90 ND 033 ND 0.33
Benzo(a)anthracene ND 033 ND 033 ND 033 ND 0.33 ND 330 ND 9.90 ND 033 ND 0.33
Benzo(a)pyrene ND 033 ND 0.33 ND 033 ND 0.33 ND 3.30 ND 9.90 ND 0.33 ND 0.33

bis(2-Chloroethoxy)methane ND 0.33 ND 0.33 ND 033 ND 0.33 ND 330 ND 9.0 ND 033 ND 0.33
bis(2-Ethylhexyl)phthalate ND 033 ND 0.33 ND 033 ND 0.33 ND 330 ND 9.90 ND 033 ND 0.33

Chrysene ND 033 ND 033 ND 033 ND 033 330 330 ND 990 ND 033 ND 033
Di-n-butyl phthalate ND 033 ND 033 ND 033 ND 033 ND 330 ND 990 ND 033 ND 033
Dibenzofuran ND 033 ND 033 ND 033 ND 033 2400 3.30 39.00 990 ND 033 ND 033
Fluoranthene ND 033 ND 033 ND 033 ND 033 2300 330 3000 990 ND 033 ND 0.33
Fluorene ND 033 ND 033 ND 033 ND 033 2800 3.30 2400 990 ND 033 ND 033
N-Nitrosodiphenylamine ND 033 ND 033 ND 033 ND 033 ND 330 ND 990 ND 033 ND 033
Naphthalene ND 033 ND 033 ND 033 ND 033 12000 825 260.00 16.50 ND 033 ND 0.33
Nitrobenzene ND 033 ND 033 ND 033 ND 033 ND 330 ND 990 ND 033 ND 033
Pentachlorophenol ND 160 ND 160 ND 160 ND 160 ND 1600 ND 4800 ND 160 ND 1.60
Phenanthrene ND 033 ND 033 ND 033 ND 033 69.00 825 9200 990 ND 033 ND 033
Phenol ND 033 ND 033 ND 033 ND 033 ND 330 ND 990 ND 033 ND 033
Pyrene ND 033 ND 033 ND 033 ND 033 1400 330 1700 990 ND 033 ND 0.33
NOTES:

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.
(b) Conc. = reported concentration; LOQ = limit of quantitation.
(c) N/A = not anaiyzed: ND = non detect BM416422-A98



TABLE 5-3
Subsurface Soil Analytical Results
Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

Sample Location SB02 SB03
Sample depth 7 ft 21 ft 24 ft 3751t 38.5 ft 49 ft 5ft 19 ft

Analytical Result Conc LOQ Conc LOQ Conc LOQ Conc. LOQ Conc. LOQ Conc LOQ Conc. LOQ Conc. LOQ

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Petroleum Hydrocarbons 20 20 70 20 ND 20 ND 20 130 20 ND 20 670 20 70 20
Volatile Compound
1,2-Dichloroethane ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.025 ND 0.005
Benzene ND 0.005 ND 0.006 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.025 ND 0.005
Chlorobenzene ND 0.005 ND 0.006 ND 0005 ND 0005 ND 0.005 ND 0.005 ND 0.025 ND 0.005
Ethylbenzene ND 0.005 ND 0.005 ND 0.005 0.01 0.005 0.01 0.005 ND 0.005 ND 0.025 0.04 0.005
Methylene chioride ND 0005 ND 0.005 ND 0005 ND 0005 ND 0.005 ND 0.005 ND 0.025 0.01 0.005
Toluene ND 0005 ND 0005 ND 0005 ND 0005 ND 0.005 ND 0.005 ND 0.025 ND 0.005
Xylenes (total) ND 0005 ND 0.005 ND 0.005 0.01 0.005 0.01 0.005 ND 0.005 ND 0.025 0.1 0.005
Semivolatile Compound

1,2-Diphenylhydrazine ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 1.65
2,4-Dimethylphenol ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 1.65
2,4-Dinitrotoluene ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 1.65
2,6-Dinitrotoluene ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 330 ND 1.65
2-Chloronaphthalene ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 1.65
2-Methylnaphthalene ND 033 ND 033 ND 033 140 033 059 033 ND 033 78.00 16.50 11.00 1.65
4,6-Dinitro-o-cresol ND 160 ND 160 ND 160 ND 160 ND 160 ND 1.60 ND 16.00 ND 8.00
4-Nitrophenol ND 160 ND 160 ND 160 ND 160 ND 160 ND 1.60 ND 16.00 ND 8.00
Acenaphthene ND 033 ND 033 ND 033 210 033 310 033 ND 033 50.00 3.30 6.10 1.65
Acenaphthylene ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 0.33 ND 330 ND 1.65
Anthracene ND 033 ND 033 ND 033 140 033 2.00 033 ND 033 2400 330 3.50 1.65
Benzo(a)anthracene ND 033 ND 033 ND 033 040 033 0.56 033 ND 0.33 790 330 ND 1.65
Benzo(a)pyrene ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 330 ND 1.65

bis(2-Chloroethoxy)methane ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 330 ND 1.65
bis(2-Ethylhexyl)phthalate ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 0.33 ND 330 ND 1.65

Chrysene ND 033 ND 033 ND 033 040 033 053 033 ND 033 860 330 ND 1.65
Di-n-buty! phthalate ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 165
Dibenzofuran ND 033 ND 033 ND 033 170 033 260 033 ND 033 40.00 330 640 1.65
Fluoranthene ND 033 ND 033 ND 033 280 033 400 033 ND 033 8400 1650 7.90 1.65
Fluorene ND 033 ND 033 ND 033 190 033 310 033 ND 033 46.00 330 560 1.65
N-Nitrosodiphenylamine ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 165
Naphthalene ND 033 ND 033 ND 033 360 033 1200 3.30 ND 033 180.00 1650 30.00 1.65
Nitrobenzene ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 165
Pentachiorophenol ND 160 ND 160 ND 160 ND 160 ND 160 ND 160 ND 1600 ND 8.00
Phenanthrene ND 033 ND 033 ND 033 860 033 17.00 3.30 ND 033 160.00 16.50 16.00 1.65
Phenol ND 033 ND 033 ND 033 ND 033 ND 033 ND 033 ND 330 ND 165
Pyrene ND 033 ND 033 ND 033 120 033 180 033 ND 033 40.00 330 4.30 1.65
NOTES:

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.
(b) Conc. = reported concentration; LOQ = limit of quantitation.
(c) N/A = not analyzed; ND = non detect BM416422-A98



TABLE 5-3
Subsurface Soil Analytical Results
Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

Sample Location SB0O3 SB04
Sample depth 24 ft 34 1t 52 ft 54 ft 251t 27 ft 291t
Analytical Result Conc. LOQ Conc. LOQ Conc. LOQ Conc LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Petroleum Hydrocarbons ND 20 7,400 1.000 ND 20 NA NA 19,000 1000 130 20 70 20
Volatile Compound
1,2-Dichloroethane ND 0.005 ND 3.125 ND 0.005 ND 0.005 ND 0.025 ND 0.005 ND 0.005
Benzene ND 0.005 ND 3.125 ND 0.005 ND 0.005 ND 0.025 0.013 0.005 0.01 0.005
Chlorobenzene ND 0.005 ND 3.125 ND 0.005 ND 0.005 ND 0.025 ND 0.005 ND 0.005
Ethylbenzene 0.02 0.005 46 3.125 0.03 0.005 ND 0.005 ND 0.025 0.064 0.005 0.03 0.005
Methylene chioride ND 0.005 ND 3.125 ND 0.005 ND 0.005 ND 0.025 0.007 0.005 0.01 0.005
Toluene 0.03 0.005 32 3.125 0.02 0.005 ND 0.005 ND 0.025 0.028 0.005 0.02 0.005
Xylenes (total) 0.05 0.005 170 3.125 0.08 0.005 ND 0.005 0.07 0.025 0.18 0.005 0.09 0.005
Semivolatile Compound

1,2-Diphenylhydrazine ND 0.33 ND 2475 ND 033 ND 0.33 ND 2.08 ND 165 ND 1.65
2,4-Dimethylphenol ND 0.33 ND 24.75 ND 033 ND 0.33 ND 2.08 230 165 ND 165
2,4-Dinitrotoluene ND 0.33 ND 24.75 ND 033 ND 0.33 ND 2.08 ND 165 ND 1.65
2,6-Dinitrotoluene ND 0.33 ND 24.75 ND 033 ND 0.33 ND 2.08 ND 165 ND 1.65
2-Chloronaphthalene ND 0.33 ND 24.75 ND 033 ND 0.33 ND 2.08 ND 165 ND 165
2-Methylnaphthalene 110 0.33 2200.00 500.00 11.00 1.32 ND 0.33 320.00 247.50 53.00 8.25 17.00 8.25
4,6-Dinitro-o-cresol ND 1.60 ND 120.00 ND 160 ND 1.60 ND 120.00 ND 8.00 ND 8.00
4-Nitrophenol ND 1.60 ND 120.00 ND 160 ND 1.60 ND 120.00 ND 8.00 ND 8.00
Acenaphthene 110 0.33 270.00 24.75 290 033 ND 0.33 370.00 247.50 16.00 1.65 13.00 1.65
Acenaphthylene ND 0.33 ND 24.75 ND 033 ND 0.33 ND 247.50 ND 165 ND 1.65
Anthracene 0.86 0.33 160.00 24.75 1.80 033 ND 0.33 250.00 24750 9.70 1.65 14.00 1.65
Benzo(a)anthracene ND 0.33 42.00 2475 0.56 0.33 ND 0.33 130.00 24750 210 1.65 1.80 1.65
Benzo(a)pyrene ND 0.33 ND  24750.00 ND 0.33 ND 0.33 4400 247.50 ND 165 ND 1.65

bis(2-Chloroethoxy)methane ND 0.33 ND 24.75 ND 033 ND 0.33 ND 24750 ND 165 ND 165
bis(2-Ethylhexyl)phthalate ND 0.33 ND 24.75 ND 033 ND 0.33 ND 24750 ND 165 ND 1.65

Chrysene ND 0.33 42.00 24.75 0.56 033 ND 0.33 130.00 24750 210 165 170 1.65
Di-n-butyl phthalate ND 0.33 ND 24.75 ND 033 ND 0.33 ND 247.50 ND 165 ND 165
Dibenzofuran 1.20 0.33 240.00 24.75 260 033 ND 0.33 300.00 247.50 14.00 1.65 12.00 1.65
Fluoranthene 1.80 0.33 210.00 24.75 280 033 ND 0.33 ND 24750 13.00 1.65 11.00 1.65
Fluorene 1.30 0.33 250.00 24.75 310 033 ND 0.33 370.00 247.50 16.00 1.65 14.00 1.65
N-Nitrosodiphenylamine ND 0.33 ND  24750.00 ND 033 ND 0.33 ND 247.50 ND 165 ND 165
Naphthalene 4.60 0.33 4000.00 500.00 13.00 1.32 0.82 0.33 540.00 2475.00 56.00 8.25 59.00 8.25
Nitrobenzene ND 0.33 ND  24750.00 ND 033 ND 0.33 ND 247.50 ND 165 ND 1.65
Pentachlorophenol ND 1.60 ND 120.00 ND 160 ND 1.60 ND 120.00 ND 800 ND 8.00
Phenanthrene 3.60 0.33 2500.00 500.00 10.00 1.32 ND 0.33 1600.00 250.00 47.00 8.25 46.00 8.25
Phenol ND 0.33 ND 24.75 ND 033 ND 0.33 ND 2475.00 ND 165 ND 1.65
Pyrene 1.20 0.33 190.00 24.75 270 0.33 ND 0.33 ND 2475.00 10.00 1.65 9.80 1.65
NOTES:

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.
(b) Conc. = reported concentration; LOQ = limit of quantitation.
(c) N/A = not analyzed; ND = non detect BM416422-A98



TABLE 5-3
Subsurface Soil Analytical Results
Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

Sample Location SB04 SB05
Sample depth 311t 391t 51 ft 59 ft 19.5ft 24 ft 34.5 ft 39 ft 54 ft
Analytical Result Conc. LOQ Conc. LOQ Conc. LOQ Conc LOQ Conc LOQ Conc LOQ Conc LOQ Conc LOQ Conc LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Petroleum Hydrocarbons 120 20 NA NA 40 20 NA NA ND 20 ND 20 ND 20 ND 20 NA NA
Volatile Compound
1,2-Dichloroethane ND 0.625 NA NA ND 0.025 ND 0.005 ND 0.005 ND 0.005 ND 0.0056 ND 0.005 ND 0.005
Benzene ND 0625 NA NA ND 0.025 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005
Chlorobenzene ND 0625 NA NA ND 0.025 ND 0.005 ND 0.005 ND 0.0056 ND 0.005 ND 0.005 ND 0.005
Ethylbenzene 1.7 0625 NA NA  0.620 0.025 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005
Methylene chioride ND 0625 NA NA ND 0.025 ND 0.005 ND 0.005 ND 0.0056 ND 0.005 ND 0.005 ND 0.005
Toluene 0.200 0.625 NA NA 0.2 0.025 ND 0.005 ND 0.005 ND 0.0056 ND 0.005 ND 0.005 ND 0.005
Xylenes (total) 1.9 0.625 NA NA 1.9 0.025 ND 0.005 ND 0.005 ND 0.005 ND 0.0056 ND 0.005 ND 0.005
Semivolatil oun

1,2-Diphenylhydrazine ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 0.66
2,4-Dimethylphenol ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.66
2,4-Dinitrotoluene ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.66
2,6-Dinitrotoluene ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
2-Chloronaphthalene ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.66
2-Methylnaphthalene 29.00 8.25 1100.00 660.00 51.00 825 ND 033 ND 033 ND 033 ND 0.33 ND 033 ND 066
4,6-Dinitro-o-cresol ND 800 ND 16.00 ND 4000 ND 160 ND 160 ND 160 ND 160 ND 160 ND 3.20
4-Nitrophenol ND 800 ND 16.00 ND 4000 ND 160 ND 160 ND 160 ND 160 ND 160 ND 3.20
Acenaphthene 23.00 1.65 750.00 660.00 12.00 825 ND 033 ND 0.33 ND 033 ND 033 ND 033 ND 066
Acenaphthylene ND  1.65 6800.00 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 0.66
Anthracene 18.00 165 470.00 330 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
Benzo(a)anthracene 440 165 38.00 33.00 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
Benzo(a)pyrene ND 165 11.00 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.66

bis(2-Chloroethoxy)methane ND  1.65 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
bis(2-Ethylhexyl)phthalate ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 066

Chrysene 440 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.66
Di-n-butyl phthalate ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.66
Dibenzofuran 25.00 1.65 750.00 3.30 12.00 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
Fluoranthene 20.00 1.65 590.00 660.00 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
Fluorene 20.00 1.65 620.00 660.00 9.00 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
N-Nitrosodiphenylamine ND 165 ND 33.00 ND 825 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 066
Naphthalene 200.00 8.25 4900.00 3.30 73.00 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
Nitrobenzene ND 165 ND 66000 ND 825 ND 033 ND 033 ND 033 ND 033 ND 0.33 ND 066
Pentachlorophenol ND 800 ND 3.30 ND 4000 ND 160 ND 160 ND 160 ND 160 ND 160 ND 3.20
Phenanthrene 56.00 825 ND 16.00 27.00 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
Phenol ND 165 ND 3.30 ND 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 0.66
Pyrene 23.00 1.65 430.00 33.00 820 825 ND 033 ND 033 ND 033 ND 033 ND 033 ND 066
NOTES:

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.
(b) Conc. = reported concentration; LOQ = limit of quantitation.
(c) N/A = not analyzed; ND = non detect BM416422-A98



TABLE 5-3
Subsurface Soil Analytical Results
Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

Sample Location SB06 SB07
Sample depth 4 ft 19 ft 24 it 49 ft 251t 19 ft 21 ft
Analytical Result Conc. LOQ Conc. LOQ Conc LOQ Conc LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Petroleum Hydrocarbons 690 20 370 20 ND 20 NA NA 6,300 500 1,900 100 1,200 20
Volatile Compound
1,2-Dichloroethane ND 0005 ND 0005 ND 0.0056 ND 0.005 ND 0.025 ND 0.025 ND  0.025
Benzene ND 0005 ND 0.005 ND 0.0056 ND 0.005 0.033 0.025 0.23 0.025 0.67 0.025
Chlorobenzene ND 0005 ND 0.005 ND 0.0056 ND 0.005 ND  0.025 ND 0.025 ND  0.025
Ethylbenzene 0.055 0.005 0.04 0.005 ND 0.005 ND 0.005 6.3 0.625 12 0.625 12 0.625
Methylene chloride ND 0.005 0.01 0.005 ND 0.005 ND 0.005 ND  0.025 ND 0.025 ND  0.025
Toluene 0.005 0.005 ND 0.0056 ND 0.005 ND 0.005 0.36 0.025 12 0.625 13 0.625
Xylenes (total) 0.14 0.005 0.07 0.005 ND 0.005 ND 0.005 22 0.625 40 0.625 38 0.625
Semivolatile Compound

1,2-Diphenylhydrazine ND 825 ND 660 ND 0.33 ND 0.33 ND 2475 ND 33.00 ND 3.30
2,4-Dimethylphenol ND 825 ND 660 ND 033 ND 0.33 ND 2475 ND 33.00 ND 3.30
2,4-Dinitrotoluene ND 825 ND 660 ND 033 ND 0.33 ND 2475 ND 33.00 ND 3.30
2,6-Dinitrotoluene ND 825 ND 660 ND 033 ND 0.33 ND 2475 ND 33.00 ND 3.30
2-Chloronaphthalene ND 825 ND 660 ND 033 ND 0.33 ND 24.75 ND 33.00 ND 3.30
2-Methylnaphthalene 72.00 825 28.00 6.60 ND 0.33 ND 0.33 1300.00 500.00 1700.00 330.00 260.00 165.00
4,6-Dinitro-o-cresol ND 4000 ND 3200 ND 160 ND 1.60 ND  120.00 ND 160.00 ND 16.00
4-Nitrophenol ND 4000 ND 32.00 ND 160 ND 1.60 ND 120.00 ND 160.00 ND 16.00
Acenaphthene 46.00 825 18.00 660 ND 033 ND 0.33 1700.00 500.00 460.00 330.00 400.00 6.60
Acenaphthylene ND 825 ND 660 ND 033 ND 0.33 ND 2475 ND 330.00 ND 3.30
Anthracene 25.00 825 1500 660 ND 0.33 ND 0.33 400.00 24.75 280.00 330.00 220.00 3.30
Benzo(a)anthracene 8.20 825 ND 660 ND 033 ND 0.33 130.00 2475 59.00 330.00 17.00 3.30
Benzo(a)pyrene ND 825 ND 6.60 ND 033 ND 0.33 27.00 24.75 ND 330.00 5.00 3.30
bis(2-Chloroethoxy)methane ND 825 ND 6.60 ND 033 ND 0.33 ND 2475 ND 330.00 ND 3.30
bis(2-Ethylhexyl)phthalate ND 825 ND 660 ND 033 ND 0.33 ND 2475 ND 330.00 ND 3.30
Chrysene 9.90 825 ND 660 ND 033 ND 0.33 130.00 24.75 56.00 330.00 17.00 3.30
Di-n-butyl phthalate ND 825 ND 6.60 ND 033 ND 0.33 ND 2475 ND 330.00 ND 3.30
Dibenzofuran 43.00 825 18.00 660 ND 0.33 ND 0.33 1100.00 500.00 360.00 330.00 300.00 66.00
Fluoranthene 52.00 825 20.00 6.60 0.36 0.33 ND 0.33 2500.00 500.00 330.00 330.00 240.00 3.30
Fluorene 41.00 825 21.00 660 ND 0.33 ND 0.33 1600.00 500.00 430.00 330.00 360.00 66.00
N-Nitrosodiphenylamine ND 825 ND 6.60 ND 033 ND 0.33 ND 2475 ND 330.00 ND 3.30
Naphthalene 132.00 825 61.00 6,60 ND 0.33 ND 0.33 3900.00 500.00 7600.00 1650.00 1000.00 165.00
Nitrobenzene ND 825 ND 6.60 ND 033 ND 0.33 ND 24.75 ND 330.00 ND 3.30
Pentachlorophenol ND 4000 ND 3200 ND 1.60 ND 1.60 ND  120.00 ND 160.00 ND 16.00
Phenanthrene 82.00 825 44.00 660 ND 0.33 ND 0.33 4100.00 500.00 2600.00 330.00 730.00 66.00
Phenol ND 825 ND 660 ND 033 ND 0.33 ND 24.75 ND 330.00 ND 3.30
Pyrene 30.00 825 920 6.60 ND 0.33 ND 0.33 1500.00 500.00 280.00 330.00 200.00 3.30

NOTES:

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.

(b) Conc. = reported concentration; LOQ = limit of quantitation.

(c) N/A = not analyzed; ND = non detect BM416422-A98



Sample Location
Sample depth

Analytical Result

Petroleum Hydrocarbons

Volatile Compound
1,2-Dichloroethane

Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Toluene

Xylenes (total)

Semivolatile Compound

1,2-Diphenylhydrazine

2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene

Benzo(a)pyrene

bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate

Chrysene
Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene

N-Nitrosodiphenylamine

Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol

Pyrene

NOTES:

Phase 2-A Investigation

TABLE 5-3
Subsurface Soil Analytical Results

Houston Wood Preserving Works
Houston, Texas

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.
(b) Conc. = reported concentration; LOQ = limit of quantitation.
(c) N/A = not analyzed; ND = non detect

SB07 SB08
22 ft 24 1t 4 ft 14 ft 18 ft 21 ft 22 it
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LoQ Conc. LoQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
1,100 20 9,200 1000 2,600 500 850 20 8,900 500 4,500 100 21,000 500
ND 0.625 ND 6.250 ND 0.005 ND 0.005 ND 0.625 ND 0.005 ND 0.005
ND 0625 ND 6.250 ND 0.005 0.071 0.005 1.1 0.625 ND 0.005  0.057 0.005
ND 0.625 ND 6.250 ND 0.005 ND 0.005 ND 0.625 ND 0.005 ND 0.005
9.1 0.625 31 6.250 0.024 0.005 3.4 0.625 19 0.625 0.074 0.005 12 0.625
ND 0.625 ND 6.250 ND 0.005 ND 0.005 ND 0.625 ND 0.005 ND 0.005
9.8 0.625 31 6250 ND 0.005 26 0.625 13 0.625 0.036 0.005 7.5 0.625
28 0.625 90 6.250 0.046 0.005 11 0.625 55 0.625 0.23 0.005 43 0.625
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 25.00 2.48 ND 165.00 ND 247.50
ND 330.L00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
790.00 330.00 3.70 248 420.00 33.00 360.00 330.00 400.00 2.48 350.00 165.00 420.00 247.50
ND  1600.00 ND 12.00 ND 160.00 ND 1600.00 ND 12.00 ND 800.00 ND 1200.00
ND 1600.00 ND 12.00 ND 160.00 ND 1600.00 ND 12.00 ND 800.00 ND 1200.00
630.00 330.00 3.20 2.48 450.00 330.00 ND 330.00 320.00 2.48 200.00 165.00 400.00 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 480.00 33.00 ND 330.00 200.00 2.48 580.00 165.00 ND 247.50
ND 330.00 ND 248 160.00 33.00 ND 330.00 37.00 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 62.00 33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 ND 33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 180.00 33.00 ND 330.00 37.00 2.48 ND 165.00 ND 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
470.00 330.00 2.50 2.48 600.00 330.00 ND 330.00 270.00 2.48 230.00 165.00 300.00 247.50
380.00 330.00 2.50 248 430.00 33.00 ND 330.00 250.00 2.48 ND 165.00 300.00 247.50
560.00 330.00 2.70 2.48 460.00 330.00 330.00 330.00 300.00 2.48 180.00 165.00 350.00 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
5300.00 330.00 42.00 2.48 970.00 33.00 4600.00 330.00 17000.00 990.00 20000.00 165.00 22000.00 1320.00
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 1600.00 ND 12.00 ND 160.00 ND 1600.00 ND 120.00 ND 800.00 ND 1200.00
1200.00 330.00 6.90 248 930.00 330.00 590.00 330.00 1400.00 99.00 610.00 165.00 840.00 247.50
ND 330.00 ND 248 ND  33.00 ND 330.00 ND 2.48 ND 165.00 ND 247.50
ND 330.00 ND -2.48 ND  33.00 ND 330.00 160.00 248 ND 165.00 ND 247.50

BM416422-A98



Sample Location
Sample depth

Analytical Result

Petroleum Hydrocarbons
Volatile Compound
1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chioride
Toluene
Xylenes (total)
Semivolatile Compound
1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene
Di-n-butyl phthalate
Dibenzofuran
Fluoranthene
Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachiorophenol
Phenanthrene
Phenol

Pyrene

NOTES:

(a) Subsurface soil samples were collected from greater than 2 feet below ground surface.

TABLE 5-3
Subsurface Soil Analytical Results

Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

AQC3-W AOC3-E AOCA4-SE AOC4-SW  AOC4-NE  AOC4-NW AQOCS-E AOC7
5FT 5FT 5FT 5FT 5FT 5FT S5FT 5FT
Conc. LOQ Con LOQ Conc LOQ Con LOQ Con LOQ Con LOQ Conc. LOQ Conc. LOQ
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
NA NA NA NA NA NA NA NA NA NA NA NA NA NA NA 1000
NA 0.0056 NA 0.005 NA 0.005 NA 0.005 NA 0.0056 NA 0.005 NA 0.005 NA 0.005
NA 0.0056 NA 0.005 NA 0005 NA 0.005 NA 0005 NA 0.005 NA 0.005 NA 0.005
NA 0.005 NA 0.005 NA 0.005 NA 0.005 NA 0.006 NA 0.005 NA 0.005 NA 0.005
NA 0.0056 NA 0.005 NA 0.005 NA 0.005 NA 0.005 NA 0.005 NA 0.625 NA 0.005
NA 0.0056 NA 0.005 NA 0.005 NA 0.005 NA 0.005 NA 0.005 NA 0.005 NA 0.005
NA 0.005 NA 0.005 NA 0005 NA 0.0056 NA 0.005 NA 0.005 NA 0.005 NA 0.005
NA 0.0056 NA 0.005 NA 0.005 NA 0.005 NA 0.0056 NA 0.005 NA 0.625 NA 0.005
ND 330 ND 0.33 ND 066 ND 033 ND 0.33 ND 0.66 ND 3.30 ND  165.00
ND 3.30 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND 165.00
ND 330 ND 0.33 ND 0.66 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND 165.00
ND 330 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND  165.00
ND 330 ND 0.33 ND 066 ND 033 ND 033 ND 0.66 ND 3.30 ND  165.00
5,00 3.30 ND 0.33 ND 066 ND 033 ND 033 ND 0.66 ND 3.30 ND  165.00
ND 16.00 ND 1.60 ND 320 ND 160 ND 1.60 ND 3.20 ND 16.00 ND  800.00
ND 16.00 ND 1.60 ND 320 ND 160 ND 1.60 ND 3.20 ND 16.00 ND  800.00
8.80 330 ND 0.33 ND 066 ND 033 ND 0.33 ND 0.66 ND 3.30 270.00 165.00
ND 330 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND 165.00
860 330 ND 0.33 ND 066 ND 033 ND 033 ND 0.66 ND 3.30 460.00 165.00
360 3.30 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 21.50 3.30 220.00 165.00
ND 3.30 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 17.80 3.30 ND  165.00
ND 330 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND  165.00
ND 330 ND 0.33 ND 0.66 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND  165.00
3.50 3.30 ND 0.33 0.92 0.66 ND 0.33 ND 0.33 ND 0.66 34.00 3.30 210.00 165.00
ND 330 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND 165.00
6.70 3.30 ND 0.33 ND 066~ ND 0.33 ND 0.33 ND 0.66 ND 3.30 190.00 165.00
20.00 3.30 ND 0.33 2.80 0.66 ND 0.33 ND 0.33 ND 0.66 50.90 3.30 1100.00 165.00
12.00 3.30 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 ND 3.30 330.00 165.00
ND 330 ND 0.33 ND 0.66 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND  165.00
ND 330 ND 0.33 ND 0.66 ND 0.33 ND 0.33 ND 0.66 ND 3.30 220.00 165.00
ND 330 ND 0.33 ND 066 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND  165.00
ND 16.00 ND 1.60 ND 3.20 ND 1.60 ND 1.60 ND 3.20 ND 16.00 ND  800.00
36.00 3.30 ND 0.33 1.10 0.66 ND 0.33 ND 0.33 ND 0.66 ND 3.30 950.00 165.00
ND 330 ND 0.33 ND 0.66 ND 0.33 ND 0.33 ND 0.66 ND 3.30 ND  165.00
13.00 3.30 ND 0.33 3.60 0.66 ND 0.33 ND 0.33 ND 0.66 58.30 3.30 880.00 165.00

(b) Conc. = reported concentration; LOQ = limit of quantitation.
(c) N/A = not analyzed; ND = non detect
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TABLE 5-4

Soil Leachate Testing Results
Phase 2-A Investigation

Houston Wood Preserving Works

Houston, Texas

Sample Location SB03 SB04 SB06

Sample depth 5t 19t 24t 51 ft 19 ft

Analytical Result Conc. Conc. Conc. Conc. Conc.

(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)

Volatile Compound
1,2-Dichloroethane ND ND ND ND ND
Benzene ND ND 0.024 ND 0.016
Chlorobenzene ND ND ND ND ND
Ethylbenzene ND ND ND 0.036 ND
Methylene chloride ND ND 0.03 ND ND
Toluene ND ND 0.26 0.12 ND
Xylenes (total) ND ND 0.011 0.10 i ND
Semivolatile C |

1,2-Diphenylhydrazine ND ND ND ND ND
2,4-Dimethylphenol ND ND ND ND ND
2,4-Dinitrotoluene ND ND ND ND ND
2,6-Dinitrotoluene ND ND ND ND ND
2-Chloronaphthalene ND ND ND ND ND
2-Methylnaphthalene ND 0.041 0.044 1.6 0.1
4,6-Dinitro-o-cresol ND ND ND ND ND
4-Nitrophenol ND ND ND ND ND
Acenaphthene ND 0.04 0.085 0.38 0.1
Acenaphthylene ND ND ND ND ND
Anthracene ND ND 0.031 ND 0.026
Benzo(a)anthracene ND ND ND ND ND
Benzo(a)pyrene ND ND ND ND ND
bis(2-Chloroethoxy)methane ND ND ND ND ND
bis(2-Ethylhexyl)phthalate ND ND ND ND ND
Chrysene ND ND ND ND ND
Di-n-butyl phthalate ND ND ND ND ND

Dibenzofuran ND 0.035 0.06 0.35 0.096
Fluoranthene ND 0.01 0.032 ND 0.035
Fluorene ND 0.028 0.088 0.28 0.09
N-Nitrosodiphenylamine ND ND ND ND ND
Naphthalene ND 0.075 ND 2.2 0.36
Nitrobenzene ND ND ND ND ND
Pentachlorophenol ND ND ND ND ND
Phenanthrene ND 0.054 0.17 0.82 0.14
Phenol ND ND ND ND ND

Pyrene ND ND 0.015 0.25 0.018
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TABLE 5-5

Geotechnical Sample Results
Phase 2-A Investigation

Houston Wood Preserving Works
Houston, Texas

Lithologic Sample Sample Dry Moisture Specific Fraction pH

Unit Location Depth Density Content Gravity Organic

(bgs) b/t (%) (g/cm®) Carbon (%)
A-CZ MW-14[B] 5 115.0 15.6 2.667 3.0 7.3
A-TZ MW-14[B] 15 105.8 204 2.673 0.4 7.5
SB02 21 97.4 25.9 2.653 0.3 7.8
Average A-TZ 18 101.6 23.15 2.663 0.3 7.6
B-CZ MW-12B 30 102.6 19.7 2.680 0.6 7.7
MW-14 28 109.9 18.6 2.686 1.7 7.3
SB06 55 99.3 253 2.779 2.1 7.5
SB02 38 96.9 25.9 2.695 1.9 7.9
Average B-CZ 38 102.2 224 2.710 1.6 7.6
B-TZ MW-14 35 99.2 234 2.675 0.6 7.8
C-CZ MW-12B 43 102.7 23.0 2.754 2.5 13
MW-14 43.5 101.8 24.4 2.755 2.6 7.5
Average C-CZ 43 101.2 23.7 2.754 2.5 74
NOTE:

ft btgs = feet below ground surface
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TABLE 5-6

Summary of Well Completion Data

Houston Wood Preserving Works
Houston, Texas

Well Transmissive Top Of Installation | Top of | Bottom of |Total Depth of
Designation Zone Casing Elev. Date Screen Screen Boring
(ft MSL) (ft bgs) | (ft bgs) (ft bgs)
MW-01 A-TZ 47.95 4/17/84 8.5 18.5 18.5
MW-02 A-TZ 48.03 4/17/84 8.5 18.5 18.5
MW-03 A-TZ 48.55 4/17/84 8.5 18.5 18.5
MW-04 A-TZ 49.85 4/18/84 11 21 21
MW-05 A-TZ 49.35 3/27/91 10 25 26
MW-07 A-TZ 48.86 3/27/91 14.1 19.1 23
MW-08 A-TZ 49.37 3/27/91 14.2 19.2 24
MW-09 A-TZ 49.29 3/26/91 14.8 19.8 24
MW-10A A-TZ 49.90 9/13/94 11 20.5 23
MW-10B B-TZ 49.97 9/14/94 27.1 41.6 46
MW-11A A-TZ 50.04 9/15/94 10 19.3 22
MW-11B B-TZ 50.19 9/19/94 27.5 41.2 a4
MW-12A A-TZ 49.96 2/27/97 13 27.5 30
MW-12B B-TZ 50.02 2/27/97 28 42.5 45
MW-12C C-TZ 50.14 4/21/97 69 73.5 753
MW-13 A-TZ 50.65 2/25/97 9 22:5 25
MW-14 A-TZ 50.66 2/27/97 28 42.5 45
MW-15A A-TZ 50.41 2/25/97 12 26.1 30
MW-15C C-TZ 50.01 4/25/97 64 735 75
MW-16 A-TZ 51.51 2/26/97 12.5 27 30
MW-17 A-TZ 50.92 3/25/97 18 325 35
MW-18A A-TZ 51.57 2/26/97 18 325 35
MW-18C C-TZ 51.47 4/25/97 62 76.5 80.2
P-10 B-TZ 47.72 6/13/91 36.2 38.2 50
P-11 B-TZ 49.02 6/13/91 36.2 38.2 50
P-12 B-TZ 48.82 6/13/91 36.3 383 50
NOTES:

bgs = below ground surface
MSL = mean sea level
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TABLE 5-7
Gound Water Analytical Results - Monitor Wells
Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

Sample Location: Mw12 MW13 MW14[B]
Transmissive Zone: A-TZ B-TZ C-1Zz A-TZ A-TZ
Analytical Result: Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
Total Disolved Solids 705 5 1088 5 1,566 10 738 5 1020 5
Volatil n
1,2-Dichloroethane ND 0.005 ND 0005 ND 0.005 ND 0.005 ND 0.005
Benzene ND 0.005 0.0065 0.005 ND 0.005 ND 0.005 ND 0.005
Chlorobenzene ND 0.005 ND 0.005 ND 0.005 ND 0.005 ND 0.005
Ethylbenzene 0.0171 0.005 0.0276 0.005 ND 0.005 ND 0.005 ND 0.005
Methylene chioride ND  0.005 ND 0.006 ND 0.005 ND 0.005 ND 0.005
Toluene 0.0085 0.005 0.0065 0.005 ND 0.005 ND 0.005 ND 0.005
Xylenes (total) 0.0281 0.005 0.0287 0.005 ND 0.005 ND 0.005 ND 0.005
Semivolatile Compound

1,2-Diphenylhydrazine ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
2,4-Dimethylphenol 0.012 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
2,4-Dinitrotoluene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
2,6-Dinitrotoluene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
2-Chloronaphthalene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
2-Methylinaphthalene 0.397 0.100 0.233 0.100 ND 0.100 ND 0.100 ND 0.100
4,6-Dinitro-o-cresol ND  0.050 ND 0.050 ND 0.050 ND 0.050 ND 0.050
4-Nitrophenol ND  0.050 ND 0.050 ND 0.050 ND 0.050 ND 0.050
Acenaphthene 0.186 0.100 0.216 0.100 ND 0.010 ND 0.100 ND 0.100
Acenaphthylene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
Anthracene 0.016 0.010 0.020 0.010 ND 0.010 ND 0.010 ND 0.010
Benzo(a)anthracene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
Benzo(a)pyrene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
bis(2-Chloroethoxy)methane ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
bis(2-Ethylhexyl)phthalate ND 0.010 ND 0010 ND 0.010 ND 0.010 ND 0.010
Chrysene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
Di-n-butyl phthalate ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
Dibenzofuran 0.148 0.100 0.158 0.100 ND 0.010 ND 0.100 ND 0.100
Fluoranthene 0.018 0.010 0.022 0.010 ND 0.010 ND 0.010 ND 0.010
Fluorene 0.125 0.100 0.154 0.100 ND 0.010 ND 0.100 ND 0.100
N-Nitrosodiphenylamine ND  0.100 ND 0.100 ND 0.010 ND 0.100 'ND 0.100
Naphthalene 5210 2.000 2.440 1.000 ND 0.010 ND 0.100 ND 0.100
Nitrobenzene ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
Pentachiorophenol ND  0.050 ND 0.050 ND 0.050 ND 0.050 ND 0.050
Phenanthrene 0.133 0.100 0.144 0.100 ND 0.100 ND 0.100 ND 0.100
Phenol ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010
Pyrene ND 0.010 0.010 0.010 ND 0.010 ND 0.010 ND 0.010

NOTES:
(a) Samples collected on May 13 and 14, 1997.
(b) Conc. = reported concentration; LOQ = limit of quantiation; ND = non detect BM416422-A98



Sample Location:
Transmissive Zone:
Analytical Result:

Total Disolved Solids
Volatile Compound
1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Toluene
Xylenes (total)
Semivolatile Compound
1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene
Di-n-butyl phthalate
Dibenzofuran
Fluoranthene
Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol
Pyrene

NOTES:

TABLE 5-7

Gound Water Analytical Results - Monitor Wells

Phase 2-A Investigation
Houston Wood Preserving Works
Houston, Texas

(a) Samples collected on May 13 and 14, 1997.
(b) Conc. = reported concentration; LOQ = limit of quantiation; ND = non detect

MW15 MW15 MW16 MW17
A-TZ C-1Z A-TZ A-TZ
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/L) (mg/L) (mg/L) (mg/L)
945 5 705 5 538 5 758 5
ND  0.005 ND 0.005 ND 0.005 ND 0.025
0.0068 0.005 ND 0.005 0.0101 0.005 0.580 0.025
ND 0.005 ND 0.005 ND 0.005 ND 0.025
0.0151 0.005 ND 0.005 0.0321 0.005 0.205 0.025
ND 0.005 ND 0.005 ND  0.005 ND 0.025
ND  0.005 ND 0.005 0.0083 0.005 0.780 0.025
0.0238 0.005 0.02 0.005 0.0666 0.005 0.105 0.025
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 0.029 0.010 7.140 2.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
0.138 0.100 0.020 0.100 0.039 0.100 0.711 0.500
ND  0.050 ND 0.050 ND 0.050 ND 2.500
ND 0.050 ND 0.050 ND 0.050 ND 2.500
0.142 0.100 0.038 0.100 0.139 0.100 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 0.016 0.010 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 ND  0.010 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
0.042 0.100 0.104 0.020 0.080 0.020 ND 0.500
ND 0.010 ND 0.010 0.026 0.010 ND 0.500
0.043 0.100 ND 0.100 0.083 0.010 ND 0.500
ND 0.100 ND 0.100 ND 0.010 ND 0.500
1.210 0.100 0.041 0.100 0.472 0.100 12.200 2.500
ND 0.010 ND 0.010 ND 0.010 ND 0.500
ND 0.050 ND 0.050 ND  0.050 ND 2.500
0.019 0.100 0.019 0.100 0.097 0.050 ND 0.500
ND 0.010 ND 0.010 ND 0.010 29.700 10.000
ND 0.010 ND 0.010 0.015 0.010 ND 0.500
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NOTES:

TABLE 5-7

Gound Water Analytical Results - Monitor Wells
Phase 2-A Investigation

Houston Wood Preserving Works

(a) Samples collected on May 13 and 14, 1997.
(b) Conc. = reported concentration; LOQ = limit of quantiation; ND = non detect

Houston, Texas

Sample Location: MW18
Transmissive Zone: A-TZ C-1z
Analytical Result: Conc. LOQ Conc. LOQ
(mg/L) (mg/L)
Total Disolved Solids 1480 10 1050 5
Volatile Compound
1,2-Dichloroethane ND 50 ND 0.005
Benzene 0.700 50 ND 0.005
Chlorobenzene ND 50 ND 0.005
Ethylbenzene 0.919 50 0.028 0.005
Methylene chloride ND 50 ND 0.005
Toluene 0.805 50 0.012 0.005
Xylenes (total) 0.218 50 0.067 0.005
Semivolatile Compound

1,2-Diphenylhydrazine ND 0.200 ND 0.010
2,4-Dimethylphenol 9.210 2.000 ND 0.010
2,4-Dinitrotoluene ND 0.200 ND 0.010
2,6-Dinitrotoluene ND 0.200 ND 0.010
2-Chloronaphthalene ND 0.200 ND 0.010
2-Methylnaphthalene 0.617 0.200 0.125 0.100
4,6-Dinitro-o-cresol ND 1.000 ND 0.050
4-Nitrophenol ND 1.000 ND 0.050
Acenaphthene 0.350 0.200 0.054 0.100
Acenaphthylene ND 0.200 ND 0.010
Anthracene ND 0.200 ND 0.010
Benzo(a)anthracene ND 0.200 ND 0.010
Benzo(a)pyrene ND 0.200 ND 0.010
bis(2-Chloroethoxy)methane ND 0.200 ND 0.010
bis(2-Ethylhexyl)phthalate ND 0.200 ND 0.010
Chrysene ND 0.200 ND 0.010
Di-n-butyl phthalate ND 0.200 ND 0.010
Dibenzofuran ND 0.200 0.049 0.020
Fluoranthene ND 0.200 ND 0.010
Fluorene ND 0.200 0.032 0.010
N-Nitrosodiphenylamine ND 0.200 ND 0.010
Naphthalene 7.870 2.000 0.905 0.010
Nitrobenzene ND 0.200 ND 0.200
Pentachlorophenol ND 1.000 ND 0.050
Phenanthrene ND 0.200 0.053 0.010
Phenol 1.410 1.000 ND 0.010
Pyrene ND 0.200 ND 0.010
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Sample Location:
Transmissive Zone:

TABLE 5-8

Ground Water Analytical Results - Hydropunch
Phase 2-A Investigation

Houston Wood Preserving Works

Houston, Texas

Analytical Result: Conc.

Total Disolved Solids
Volatile Compound
1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Toluene
Xylenes (total)

Semivolatile Compound
1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene

bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate

Chrysene
Di-n-butyl phthalate
Dibenzofuran
Fluoranthene
Fluorene

N-Nitrosodiphenylamine

Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene
Phenol

Pyrene

NOTES:
(a) NA = Not Applicable

(b) Conc. = reported concentration; LOQ = limit of quanitation; ND = non detect

HP17 HP18 HP19
A-TZ B-TZ A-TZ B-TZ CA-TZ B-TZ

LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ Conc LOQ
(mg/L) (mg/L) (mg/L) (mg/L) (mg/L) (mg/L)
NA NA NA NA 914 5 881 5 748 5 NA NA
ND 0.005 ND 0005 ND 0.005 ND  0.005 ND 0.005 ND 0.005
ND 0.005 ND 0005 ND 0.005 ND 0.005 ND 0.005 ND 0.005
ND 0.005 ND 0005 ND 0.005 ND  0.005 ND 0.005 ND 0.005
ND 0.005 ND 0.005 ND 0.005 ND  0.005 ND 0.005 ND 0.005
ND 0.005 ND 0005 ND 0.005 ND  0.005 ND 0.005 ND 0.005
ND 0.005 ND 0.005 ND 0.005 ND  0.005 ND 0.005 ND 0.005
ND 0.005 ND 0.005 ND 0.005 ND  0.005 ND 0.005 ND 0.005
ND 0.010 ND 0010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.010 ND 0010 ND 0.010 ND  0.010 ND 0.010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010 NA NA
ND 0.010 ND 0010 ND 0.010 ND 0.010 ND 0.010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010 NA NA
ND 0.010 ND 0010 ND 0.010 0.064 0.010 ND 0010 NA NA
ND 0.050 ND 0050 ND 0.050 ND  0.050 ND 0050 NA NA
ND 0.050 ND 0050 ND 0.050 ND 0.050 ND 0.050 NA NA
0.033 0.010 ND 0.010 0.218 0.050 0.185 0.050 ND 0010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.010 ND 0010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0.010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.010 ND 0010 ND 0.010 ND 0.010 0.032 0010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.010 0.014 0010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.010 ND 0.010 0.110 0.050 0.145 0.050 ND 0.010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND  0.010 ND 0010 NA NA
0.016 0.010 ND 0.010 0.116 0.050 0.126 0.050 ND 0.010 NA NA
ND 0.010 ND 0010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.010 ND 0.010 0.391 0.050 0.476 1.000 ND 0010 NA NA
ND 0.010 ND 0010 ND 0.010 ND 0.010 ND 0010 NA NA
ND 0.050 ND 0050 ND 0.050 ND 0.050 ND 0050 NA NA
ND 0.010 ND 0.010 0.013 0.010 0.078 0.010 ND 0010 NA NA
0.018 0.010 0.021 0010 ND 0.010 0.013 0.010 ND 0010 NA NA
ND 0.010 ND 0.010 ND 0.010 ND  0.010 ND 0010 NA NA
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NOTES:

TABLE 5-8

Ground Water Analytical Results - Hydropunch
Phase 2-A Investigation

Sample Location:
Transmissive Zone:

Analytical Result;

Total Disolved Solids

Volatile Compound

1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Toluene

Xylenes (total)

Semivolatile Compound

1,2-Diphenylhydrazine
2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene

- 2-Chloronaphthalene

2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
bis(2-Chloroethoxy)methane
bis(2-Ethylhexyl)phthalate
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene

Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene
Pentachlorophenol
Phenanthrene

Phenol

Pyrene

(a) NA = Not Applicable
(b) Conc. = reported concentration; LOQ = limit of quanitation; ND = non detect

Houston Wood Preserving Works

Houston, Texas

HP20 HP21
A-TZ B-TZ A-TZ B-TZ
Conc. LOQ Conc. LOQ Conc. LOQ Conc. LOQ
(mg/L) (mg/L) (mglL) (mg/L)
912 5 1310 10 1119 5 1054 5
ND 0.005 ND 0.005 ND 0.005 ND  0.005
ND 0.005 ND 0.005 ND 0.005 0.0067 0.005
ND 0.005 ND 0.005 ND 0.005 ND  0.005
ND 0.005 ND 0.005 ND 0.005 0.0643 0.005
ND 0.005 ND 0.005 ND 0.005 ND  0.005
ND 0.005 ND 0.005 ND 0.005 ND  0.005
ND 0.005 ND 0.005 ND 0.005 0.0158 0.005
ND 0.010 ND 0.010 ND 0.010 1.054 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND  0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 0.118 0.050
ND 0.050 ND 0.050 ND 0.050 ND  0.050
ND 0.050 ND 0.050 ND 0.050 ND  0.050
ND 0.010 ND 0.010 ND 0.010 0.212 0.050
ND 0.010 ND 0.010 ND 0.010 ND  0.010
ND 0.010 ND 0.010 ND 0.010 0.010 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND  0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND  0.010
ND 0.010 ND 0.010 ND 0.010 0.026 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 0.176 0.050
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.050 ND 0.050 ND 0.050 ND 0.050
ND 0.010 ND 0.010 ND 0.010 0.045 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
ND 0.010 ND 0.010 ND 0.010 ND 0.010
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1.0 INTRODUCTION

Pursuant to the Texas Natural Resource Conservation Commission (TNRCC) Corrective
Action and Permits Section’s approval of the Phase 2 scope of work as described in the
Phase 1 RCRA Facility Investigation (RFI)/Extent of Contamination (EOC) Investigation
Report (Terranext, May 23, 1996), Terranext performed field investigation activities on
behalf of Southern Pacific Transportation Company (SPTCo) at the former Houston Wood
Preserving Works (HWPW) site at 4910 Liberty Road; Houston, Texas.

Post-closure Care Permit Number HW-50343-000 (hereinafter, Permit) and Compliance Plan
Number CP-50343 (hereinafter, Compliance Plan), issued by the TNRCC on June 20, 1994,
required SPTCo to prepare two work plans to investigate the extent of affected soil and
ground water at the HWPW site (Figure 1-1). Provision VIII of the Permit requires the
completion of an RFI. The purpose of the RFI is to determine whether hazardous substances
have been released into the environment from the industrial Solid Waste Management Units
(SWMUs) and Areas of Concern (AOC) identified in the Permit. Pursuant to the Permit, an
RFI Work Plan was prepared and submitted by SPTCo to the TNRCC on October 14, 1994.
The RFI Work Plan was approved by TNRCC with modifications on October 16, 1995.

The EOC Work Plan was prepared by SPTCo to comply with the requirements of the Permit
and to a greater extent, the Compliance Plan. The Compliance Plan requires assessment of
the extent of contamination offsite in ground water attributable to past operation of the closed
surface impoundment, TNRCC Permit Unit No. II.B.1, located in the southwest corner of the
site and, based on the results of the investigation, an assessment of the necessity and
feasibility of ground water remediation. The EOC Work Plan was submitted by SPTCo on
May 19, 1995, and was approved by the TNRCC on September 29, 1995.



Phase 1 of the combined RFI/EOC Investigation was performed in November and December
1995, and the results are documented in the aforementioned Phase 1 RFI/EOC Report. The
purpose of this report is to document the field procedures and activities conducted under the
Phase 2 RFI/EOC investigation at the site in February through May 1997, in accordance with
the approved RFI and EOC Work Plans and the Phase 2 scope of work.

1.1  Site Description

The site consists of a 33-acre tract of land that was formerly operated as SPTCo’s Houston
Wood Preserving Works, including the closed surface impoundment (TNRCC Permit Unit -
No. II.B.]) located in the southwest portion of the site. The facility is located at 4910
Liberty Road, Houston, Harris County, Texas, approximately 2 miles northeast of the
intersection of Highway 59 and Interstate Highway 10. The property to the north and west is
mixed residential and light industrial, with heavy industry further to the west. The adjacent
property to the east and south is owned by SPTCo and is presently used for railroad and

intermodal operations.

The closed surface impoundment is approximately 180 feet long and 106 feet wide and is
currently flat, grass-covered vacant property. The southern side of the impoundment is
bordered by an earthen berm, approximately 2 feet high, 3 feet wide, and 100 feet long. A
portion of the property boundary contains a chain-link security fence, located along the
northern and western sides of the closed surface impoundment. The permitted unit is fully
enclosed by fencing and required signs are posted. The original surface impoundment
dimensions were approximately 106 by 180 feet at the surface, and extended to a depth of
approximately 7 feet below ground surface, yielding a potential capacity of approximately
4,950 cubic yards. A clay liner was installed during the original impoundment construction;
during closure, after contaminated materials were removed, the impoundment was filled and

revegetated.



1.2 Phase 2 Investigation Overview

The scope of work for the Phase 2 RFI/EOC Investigation is described in detail in

Section 5.0 of the Phase 1 RFI/EOC Investigation Report. As an amendment to the Phase 2
scope of work outlined in the Phase 1 report, three monitoring wells were installed in a third
water bearing zone at approximately 70 feet below ground surface with the prior approval of
the TNRCC.

The EOC investigation portion of Phase 2 involved the use of the Hydropunch™ method to
collect ground water samples offsite to delineate the extent of impacted ground water
attributable to the closed surface impoundment. The onsite/RFI portion of the Phase 2
investigation involved the installation of a total of eleven ground water monitoring wells,
deep CPT soundings to define the lithology below 60 feet, and a subsurface and surface soil

sampling and analyses program.

1.3 Previous Site Studies

Two studies were performed prior to the Phase 1 RFI/EOC investigation conducted in
November and December 1993, in the vicinity of the closed surface impoundment. The first
investigation was performed in 1984 by Professional Service Industries, Inc. This
investigation involved the installation of four monitoring wells, designated MW-1, MW-2,

MW-3, and MW-4, and collection of ground water samples for chemical analysis.

In 1991, to establish a ground water monitoring network to meet the requirements for the
RCRA Part B closure permit application, Geo Associates installed four ground water
monitoring wells (designated MW-5, MW-7, MW-8, and MW-9), three piezometers
(designated P-10, P-11, and P-12), and drilled seven exploratory borings. Geo Associates
also performed three slug tests and collected ground water and soil samples for chemical

analysis.



In September 1994, pursuant to Paragraph XI the Compliance Plan, SPTCo installed two
nested point of compliance (POC) wells (MW-10A, MW-10B, MW-11A, MW-11B) within
the two water bearing zones, the upper transmissive zone (UTZ) and second transmissive
zone (STZ), at the downgradient boundary of the surface impoundment. These wells were
monitored quarterly for a one-year period, and have been integrated into the current semi-
annual ground water monitoring program. Boring logs and well construction details were
provided to the TNRCC in October 1994.

Pursuant to TNRCC approval of the RFI and EOC Work Plan, SPTCo contracted Terranext
to perform the combined Phase 1 RFI/EOC Investigation beginning in November 1995.

1.4  Ground Water Monitoring

In accordance with the provisions of Paragraph VI of the Compliance Plan, SPTCo has
conducted periodic ground water monitoring for potential contaminants of concern listed in
Table I of the Compliance Plan for all existing on-site wells. Having previously completed
quarterly ground water monitoring for all on-site wells for approximately two years, SPTCo
conducted the first semi-annual period of 1996 ground water sampling related to the closed
surface impoundment area on January 23 and 24, 1996. The ground water monitoring
network includes ten ground water monitor wells: MW-1a, MW-2, MW-3, MW-4, MW-35,
MW-7, MW-8, MW-9, MW-10A, and MW-11A completed in the UTZ, and two monitor
wells (MW-10B and MW-11B) and three piezometers (P-10, P-11, and P-12) completed in
the STZ.

The results of the semi-annual ground water monitoring events are documented in
Compliance Plan Semi-annual Reports due January 21, and July 21, each year. Annual
Reports due each year by January 25, include a summary of ground water compliance

monitoring.



1.5 Offsite Access

Written authorization to access offsite areas was required prior to conducting activities under
the EOC Investigation. Private property owners and the City of Houston were contacted to
obtain access to areas to perform the required investigation. Access was granted to some

parcels adjacent to the closed impoundment by some of the private property owners.

1.5.1 Private Properties

Permission to access private properties adjacent to the HWPW site was solicited by SPTCo
from approximately 48 individual property owners. SPTCo hired a Houston, Texas
consulting firm (Allen, Williford, and Seale) to assist SPTCo in the identification of owners
of adjacent properties along the western portion of the site near the closed surface
impoundment. Since June 1995, Terranext has conducted three complete mailings on behalf
of SPTCo to all non-responsive property owners. Through December 1995, a total of only
15 private property owners had granted permission for SPTCo to access their property for

the environmental investigation.

1.5.2 City of Houston Property

The City of Houston possesses several rights-of-way (ROW) in the EOC investigation area
which currently exist as platted but unpaved streets. The pertinent ROWs consist of Ranch
Street, First Street, and Second Street shown on Figure 1-2 (page 5). Permit applications to
access city ROWs for environmental test borings or permanent installations (e.g., monitoring
wells) were completed and submitted to the City of Houston Department of Public Works

and Engineering.

The City of Houston access permits were issued on January 1997 for the work to be

performed on in the offsite area west of the closed surface impoundment. These permits are



valid for one calendar year from the date of issue. Any additional work in the ROWs will

require additional permits.

Prior to performing the CPT/Hydropunch™ work for the EOC Investigation, the ROWs were
located by a licensed surveyor. Survcon, Inc. (Survcon) of Houston, Texas was contracted
to locate and stake the ROW boundaries for Ranch Street, First Street, and Second Street.
After locating the ROWs, clearing of overgrown vegetation was subcontracted and completed
to allow access by the CPT vehicle. Ranch Street and First Street were accessed directly
from Amboy Street. Second Street was accessed from SPTCo property.

1.6 Wetlands Permit

The 0.28-acre area offsite along the southwest corner of the HWPW site, referred to as
Inactive Wastewater Lagoon (AOC 6), is frequently saturated with ponding storm water. A
wetlands delineation was conducted by Terranext on behalf of SPTCo in September 1994, to
characterize the nature and extent of the wetlands. On May 22, 1995, SPTCo filed a permit
application with the U.S. Army Corps of Engineers, Galveston District, for Nationwide
Permits No. 5, 6, and 26. On June 13, 1995, the Corps of Engineers provided authorization

to conduct investigation activities in this area.

The wetland area is comprised of the City of Houston ROWs (for 2nd Street and Amboy
Street) and five to six privately-owned parcels of land, from which only two access
agreements have been executed (as of March 1996). This area is a natural topographic
depression within the local drainage basin, and was not constructed as a containment pond,
wastewater lagoon or any other designed structure. In November 1995, at the start of the

EOC Investigation, the lagoon area was completely dry and covered with grassy vegetation.



2.0 PHASE 2 INVESTIGATION ACTIVITIES

The scope of work and technical approach to the Phase 2 RFI/EOC Investigation was
developed based on the findings of Phase 1. Under Phase 2, quantitative soil, ground water
and hydrogeologic data were obtained. The objectives, rationale, scope, and procedures

conducted under the Phase 2 investigation are described in the following sections.

2.1  Objectives

The objectives of the Phase 2 Investigation as described in Section 5 of the Phase I Report
(Terranext, 1996) were to:

e determine the vertical extent of BTEX, PAH, and creosote migration in soil within
areas shown to be most significantly impacted from past releases;

° confirm, compare and, if possible, correlate soil borings and soil sampling data with
existing CPT and ROST™ data;

o determine lateral extent of offsite impact attributable to the Inactive Wastewater
Lagoon (AOC 6);

° determine if AOC’s 3, 4, 5, 6 and 7 are sources of onsite contamination;

o collect representative ground water samples and obtain hydrogeologic data across the
entire site;

o develop and apply fate and transport analyses to predict possible contaminant levels
offsite and support natural attenuation of contaminants in the subsurface;

° collect data to assess natural attenuation processes in soil and ground water;

o obtain an understanding of the relationship between concentrations of contaminants in
soil, and how these concentrations have or may affect ground water quality;

o derive risk-based concentrations through risk assessment using available site data;
and,




o subsequently modify the Compliance Plan and the Permit as necessary to assure that
site-specific elements form the basis for any further investigation, corrective
measures, and post-closure activities required under the Permit.

2.2 Investigation Procedures

The Phase 2 investigation consisted of the following: 1) eight deep CPT soundings onsite
and offsite to attempt to identify the lithology to approximately 100 feet; 2) an onsite soil
boring and sampling program to provide quantitative soil data for AOCs and investigation
units, and comparison to Phase 1 CPT and ROST™ data; 3) installation of eleven ground
water monitoring Wells (six UTZ wells, two STZ wells and three wells in the Lower Sand
Unit-LSU) and collection of ground water samples from these wells to provide quantitative
chemical data for onsite ground water; 4) an offsite Hydropunch ground water sampling
program; 5) an aquifer slug testing program; and 6) a surface soil sampling program to

collect data needed for risk analysis.

2.3  Cone Penetrometer Testing Program

Prior to drilling the soil borings, a total of eight CPT soundings was performed to depths
below the extent of creosote contamination as indicated by existing ROST™ fluorescence
data, or to a maximum depth of approximately 100 feet. The purpose of the CPT soundings
was to: 1) confirm the previous site lithology based upon CPT soundings, and 2) define the

site lithology at depths below the previous CPT soundings.

Four CPT soundings were proposed to be advanced to a maximum depth of 100 feet under
the Phase 2 scope of work at locations CPT35, CPT36, CPT37, and CPT38. The four

proposed CPT soundings were located to further investigate the following areas:

o CPT35 - Inactive Wastewater Lagoon (AOC 6)
o CPT36 - Tie Storage Area (SWMU 12)



o CPT37 - Original Process Area (SWMU 5)
o CPT38 - Recent Process Area (SWMU 4)

During the execution of the Phase 2 CPT sounding program, a dense sand layer was
encountered at a depth of approximately 65 feet below ground surface in all four CPT
locations. This sand was not anticipated; therefore, additional CPTs (CPT?39, 40, 41, and
42) were completed to determine if this 65-foot sand layer was laterally continuous across the

site and impoundment areas.

As shown in Figure 3-1, eight CPT sounding locations were completed, both onsite and
offsite. Due to inclement weather and wet soil conditions, the CPTs were performed in two
separate mobilizations. Soundings CPT36 through CPT41, associated with the onsite RFI
investigation activities, were completed between February 25 and 26, 1997. Upon the
improvement of previously very wet soil and access conditions in the area adjacent.(offsite)
to the closed surface impoundment, the two offsite CPTs soundings (CPT35 and CPT42)
were completed between May 8 and 9, 1997.

2.3.1 CPT Sounding Procedure

The CPT soundings were performed in accordance with the procedures used in the previous
Phase 1 investigation as outlined in the approved EOC and RFI Work Plans. Six of the eight
CPTs encountered refusal between 64.5 and 70.5 feet, corresponding to the dense sand
encountered at that depth interval. Consequently, total depths of the CPT soundings ranged
from 64.5 to 100 feet.

Since shallow subsurface obstructions were encountered during the previous Phase 1 CPT
sounding program, a 4-inch diameter hole was pre-drilled to approximately 3 feet below

surface to allow to the CPT to be advanced without damaging the equipment.



The CPT system was housed in the cabin of a 20-ton truck. The penetrometer cone was
pushed into the subsurface at a constant, controlled rate of 2 centimeters per second (cm/sec)
while the data acquisition system recorded and plotted the data from the instrument. The
data acquisition system had a total of four recording channels to record the cone tip
resistance, sleeve friction resistance, depth, and pore pressure. The electrical signals were
plotted in milli-volts (mv) during the sounding and recorded to the hard drive of a lap top

portable computer.

The CPT cones were laboratory-calibrated before the field activities and field-checked before
each sounding. The laboratory calibration procedure consisted of applying a series of known
loads and hydraulic pressures to the probe and recording the transducer outputs. The field
check consisted of a zero load check and a vacuum check on the piezometer during the de-
airing procedure. After each sounding, the cone was decontaminated and the tip

disassembled for cleaning and de-airing.

Preliminary decontamination of the CPT equipment was performed as the rods were
extracted from the ground. After removal, the rods were steam-cleaned with a high-pressure
washer. Wash water was stored in the temporary decontamination pad during the day and
stored in 55-gallon drums at the end of each day. All open CPT holes were tremie-grouted

with a bentonite cement grout from total depth to surface.

2.3.2 CPT Data Analysis

Field plots of the cone tip resistance, sleeve friction resistance, friction ratio, and pore
pressure versus depth were made in the field and immediately interpreted so that adjustments
could be made in the field, if necessary. The CPT logs produced by Fugro Geosciences,
Inc. are provided in Attachment I.
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Lithologic interpretations of the CPT data were performed in the field using a compﬁter
program that incorporates the Campanella and Robertson Classification method. To verify
that the lithologic interpretations prepared by the computer program were consistent with site
conditions, soil borings were advanced adjacent to the previous CPT soundings. A
comparison of the computer’s lithologic interpretation of the CPTs with the soil boring logs,
indicated that the CPT sounding program correctly identified the cohesive soils (clays and

silts) and granular soils (sand and silty sand) that underlie the site.

2.4  Soil Boring and Sampling Program

The following sections describe the soil boring program. Soil boring logs are provided in
Attachment II.

2.4.1 Scope and Objectives
Seven exploratory soil borings, exclusive of the eleven borings related to well installation,
were drilled to delineate the vertical extent of creosote impact in soils. These seven borings

(SBO2 through SB-08), plus one STZ monitoring well boring (well MW-12B, near CPT25R)

2

were drilled to accomplish the following objectives:

o define the vertical extent of soil contamination;
o determine the lithology below a depth of 60 feet;
o determine the distribution of creosote with depth and within the five hydrologic units;

o confirm, compare, and possibly correlate the CPT and ROST™ fluorescence data
collected during the Phase 1 investigation with data collected from the soil borings;

o determine the potential for natural attenuation; and,

o define the hydrogeologic characterization of the site.

11



Prior to drilling the soil borings, the CPT sounding program revealed a sand layer
encountered at approximately 65 feet below grade. To minimize the potential for cross-
contamination of this sand unit, the exploratory borings were terminated at depths less than
60 feet. The four soil borings (SBOS, SB06, SB07, and SB08) in addition to the borings in
the proposed Phase 2 scope of work were advanced to correlate the soil lithology with the
additional CPT soundings added to the Phase 2 program (CPT39, CPT40, and CPT41).

2.4.2 Soil Boring Locations

A total of seven soil borings, including the boring for monitoring well MW-12B, was
completed from March 3 to March 6, 1997 as shown on Figure 3-1. The borings were
continuously sampled and lithologic descriptions recorded. To determine the vertical extent
of creosote-impacted soil, soil samples were collected from select intervals throughout each

boring, depending on the objective for specific areas of investigation.

The rationale for each soil boring location is described below.

Boring SBO1
Soil boring SBO1 and CPT35 were proposed to be located in the offsite drainage area

[Inactive Wastewater Lagoon (AOC 6)]. However, due to the wet soil conditions in this

area, soil boring SB-01 was not completed.

Boring SB02
Boring SB02 and CPT36 were completed in the Tie Storage Area (SWMU 12) adjacent to

CPT20R. A total of six soil samples was collected from boring SB02 for chemical analysis.

12



Boring SB03
Boring SB03 and CPT37 were completed in the Original Process Area (SWMU 5) adjacent

to CPTO8R. A total of six soil samples was collected from boring SBO3 for chemical
analysis.

Boring SB04
Boring SB04 and CPT38 were completed in the Recent Process Area (SWMU 4) adjacent to

Phase 1 CPT/ROST™ CPT13R. A total of seven soil samples was collected from boring
SB04 for chemical analysis.

Boring MW-12B
Soil boring MW-12B was installed in the Tie Storage Area adjacent to CPT25R near the

North Drainage Ditch (SWMU 2), and to further characterize the hydrogeology and extent of
contamination in this area of the site. Two soil samples were collected from boring MW-
12B for chemical analysis.

Boring SB0S
Soil boring SBO5 and CPT40 were advanced in close proximity to the MW-12 well nest.

This boring and CPT were added to the boring program following the discovery of the third
sand unit. The purpose of these investigations was to assess if the sand unit was laterally
continuous across the site, determine the depth of the sand unit, if present, and establish the
soil lithology below 60 feet. A total of five soil samples was collected from boring SBO5 for
chemical analysis.

Boring SB06
SB06 was completed in the southeast portion of the Tie Storage Area, adjacent to CPT30. A

total of three soil samples was collected from boring SB06 for chemical analysis.
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Boring SBO7 and SBOS8
Borings SB07 and SBO8 were completed in the Original Process Area to provide soil

analytical data for comparison with high ROST™ responses detected in Phase 1 CPT/ROST™
locations CPT32R and CPT34R. Both borings were drilled to a depth of 25 feet. A total of

five soil samples was collected for chemical analysis from each boring (ten total samples).

2.4.3 Soil Borings in AOCs

In January 1997, the TNRCC requested that SPTCo address investigation activities for Areas
of Concern: AOC3 - Contaminated Portion of the City Water Line; AOCS5 - City Storm
Sewer; AOC4 - Location of Former Incinerator; and AOC7 - Location of Former UST No.
44-023-21. During the onsite Phase 2 investigation in March 1997, the following scope of

work was conducted specific to the AOCs.

AOC3 - Contaminated Portion of City Water Line
SPTCo located the area of the water line leak, and drilled two soil borings to a depth 1 foot

below the bottom of the water line. From these borings, two composite soil samples
(AOC3W-S00 and AOC3E-S00) were collected from 0 to 5 feet below ground surface for
PAH by EPA Method 8270 and select volatile organic compounds (VOC) analyses by EPA
Method 8270 at the offsite laboratory.

AOC4 - Location of Former Incinerator

The area occupied by the former incinerator within Unit/Tie Storage Area was delineated
into four quadrants. From these quadrants, a total of four composite soil samples (AOC4-
SE, SW, NE, and NW - S00) was collected from the depth interval of O to 5 feet below
ground surface. The four soil samples were analyzed for PAH and VOC at the offsite
laboratory.
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AQCS - City Storm Sewer
SPTCo located the subject storm sewer, and one sample of sediment (AOCSE-S00) from the

bottom of a storm sewer drainage basin was collected for PAH analysis at the offsite
laboratory. In addition, one soil boring was drilled to a total depth of 7 feet approximately
100 feet southwest of the storm drain inlet. One soil sample (AOC5W-S00) was composited
from the depth interval of 0 to 7 feet below ground surface for PAH and VOC analyses at
the offsite laboratory.

AOC 7 Location of Former UST No. 44-023-21
One soil boring was drilled to a depth of 10 feet below ground surface in the area where the

former 200-gallon capacity UST was removed. One soil sample was coﬂected and
composited from the depth interval of 0 to 5 feet for PAH and VOC analyses at the offsite
laboratory.

2.4.4 Monitoring Well Borings

The ground water monitoring well installation program included the installation of six 2-inch
PVC monitoring wells in the UTZ (MW-12A, MW-13, MW-15, MW-16, MW-17, and MW-
18) and two 2-inch monitoring wells in the STZ (MW-12B and MW-14). The discovery of
the lower sand unit following the completion of the CPT sounding and soil boring programs
prompted a follow-up boring and well installation program for three additional wells,
designated MW-12C, MW-15C, and MW-18C. These three wells were installed to
characterize the lithology, contaminant concentrations, and ground water flow direction in the
lower sand unit. All monitoring well locations and elevations were surveyed by a licensed

professional land surveyor (Survcon, Inc.) as shown on Figure 3-2.

15



2.4.5 Soil Analytical Program

Select soil samples were collected from each soil boring for VOC analysis by EPA Method
8260 and PAH analyses by EPA Method 8270. Five soil samples were collected for the
SPLP Leaching procedure to determine the potential for creosote constituents in soil to leach

to ground water.

For ROST™ correlation and assessment of potential spatial variations in the creosote
chemistry, the soil sample collection depths were targeted to intervals of low fluorescence (0
to 30%), medium fluorescence (30% to 70%), and high fluorescence (>70%) as determined
from the Phase 1 investigation within all five lithologic units. Each soil sample collected for
ROST™ correlation was homogenized and split for concurrent testing by bench scale ROST™
and modified EPA Method 418.1 for total recoverable petroleum hydrocarbons (TRPH).

PAH and VOC Analyses
The following soil samples were collected from the designated borings for PAH and VOC

analyses. The soil boring number (e.g., MW-13) precedes the depth intervals from which
soil samples were collected for analyses. The soil samples were identified by the soil boring
number, followed by "S" for soil, and the depth interval from which the soil sample was
collected, for example: SB03-S52 or MW-13-S021.

Soil Borings: SB02-S07/21/24/37.5/38.5/49 (sample depths; "00" - composite 0-5 ft.)
SB03-S05/19/24/34/52/54
SB04-S2.5/29/27/31/39/51/59
SB05-S19.5/24/34.5/39/54
SB06-S04/19/24/49
SB07-S2.5/19/21/22/24
SB08-S04/14/18/21/22
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Monitoring well
Borings:

AOC Borings:

MW-12A-5S00/20/25
MW-12B-530/40/
MW-13-S00/15/21
MW-14-§17/35/40
MW-15-500/20/25
MW-16-S00/20/25
MW-17-525/30
MW-18-500/25/30

AOC-3W/00 (composite soil sample 0-5 ft.)

AOC-3E/00

AOC4-SE/00

AOC4-SW/00

AOC4-NE/00

AOC4-NW/00

AOC-5W/00 (composite soil sample 0-7 ft.)

AOC7/00 (composite soil sample 0-10 ft.)

AOCSE (grab sediment sample from storm water inlet - analyzed for
PAH only)

TRPH and ROST™ Bench-scale Analyses

The following soil samples were analyzed for TRPH and ROST™ bench-scale analyses in an
attempt to provide correlation of ROST™ to quantitative data.

Soil boring SB02:

Soil boring SB03

SB02-S21 (sample collected at depth of 21 ft. below ground surface)
SB02-S24

SB02-837.5

SBO2-838.5

SB02-S49

SB03-S19
SB03-S24
SB03-S34
SB03-S39
SB03-S52
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Soil boring SB04:  SB04-S2.5
SB04-527
SB04-S29
SB04-S51

Soil boring SB05:  SB05-S§19.5
SB05-524
SB05-S34.5
SB05-S39

Soil boring SB06:  SB06-S4
SB06-S19
SB06-S24

Soil boring SB07:  SB07-S2.5
SB07-S19
SB07-S21
SB07-S22
SB07-S24

Soil boring SB08:  SB08-S4
SB08-S14
SB08-S18
SB08-21
SB08-22

SPLP Leaching Procedure

The following soil samples were collected for the SPLP Leaching Procedure. The leachate
from each laboratory test was analyzed for PAHs by EPA Method 8270.

SB03-S5 (Soil boring SB03 at depth of 5 feet below ground surface)
SB06-S19
SB04-S51
SB03-S19
SB03-S24
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PAH Analysis - Surface Soil Samples
The following surface soil samples were collected and analyzed offsite for PAH constituents

of concern.

Surface soil samples

Tie Storage Area: A1-SS0 B1-SS0O C1-SS0 D1-SS0
A2-8S0 B2-SS0 C2-SS0 D2-SS0
A3-SS0 B3-SS0 C3-SS0
A4-SS0 B4-SS0 C4-SS0
A5-8S0 B5-SS0 C5-SS0
A6-SSO B6-SS0 C6-SS0

Surface soil samples
Former Process Areas: 7F-SS0 7G-SS0 11-SSO
8F-SS0 8G-SS0
9F-SS0 9G-SS0
10F-SS0 10G-SS0O
11G-SS0

Geotechnical Analyses

Select soil samples were collected for geotechnical analyses which included dry density, pH,
and total organic carbon (TOC) for the purpose of soil characterization and preliminary

assessment of natural attenuation potential in soils.

MW12B-S030
MW12B-5043
MW14-505
MW14-5015
MW14-5S028
MW14-5043.5

SBO2-5021

SB02-S038
SB06-S055
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2.5  Monitoring Well Program

The monitoring well installation program was performed as described in Section 5.4 of the
Phase 1 Investigation Report. Best Drilling Services, Inc. (Best) of Friendswood, Texas
under subcontract to Terranext, provided drilling services for all of monitoring well
installation activities conduct during the Phase 2 investigation. Based on the findings of the
Phase 2 investigations, Terranext designated the lower sand unit present at 65-70 feet below
grade as the LSU. For ease of discussion and mutual understanding, this designation is used
throughout this Terranext report. The UTZ and STZ wells were installed between Fébruary
25, and March 3, 1997. The three LSU wells, installed during the follow-up drilling
program, were completed between April 21 and 24, 1997. Monitoring well completion

diagrams are provided in Attachment III.

2.5.1 Objectives

The objectives of the monitoring well installation program were to:

o characterize the soil lithology by collecting soil samples from monitor well borings;

o determine the ground water flow direction and hydraulic gradient of each water-
bearing zone;

° collect representative ground water samples;

o provide an understanding of the relationship between contaminant concentrations in

soil and partitioning of compounds in ground water;
o estimate the hydraulic conductivity of the UTZ, STZ, and LSU through slug testing;

o provide reproducible data over a period of time to allow for statistical evaluation of
data, if warranted;

o provide ground water chemistry data near the property boundaries on the east, west,
and northern portions of the site for indications of possible impact to ground water
offsite; and,



J gather data for possible use in fate and transport analyses to help identify the potential
degree and extent of possible offsite impact.

2.5.2 UTZ Monitoring Wells

The six UTZ monitoring wells were installed in locations across the site to provide
information relative to the hydraulic gradient, hydraulic conductivity, geology, contaminant

concentrations in the UTZ, and to assess the potential for offsite migration of contaminants.

Monitoring well MW-12A was installed adjacent to the west-central property boundary near
Phase 1 CPT/ROST™, CPT25R. Well MW-12A was drilled to a total depth of 30 feet and
screened in the UTZ from 25 to 15 feet bgs. Three soil samples were collected from the
MW-12A boring and analyzed for VOCs by EPA Method 8260 and PAHs by EPA Method
8270.

Monitoring well MW-13 was installed in the northwest corner of the site near Phase 1
CPT/ROST™, CPT23R to provide hydrogeologic information in the Tie Storage Area. MW-
13 was drilled to a total depth of 25 feet and was screened in the UTZ from 21 to 11 feet
bgs. Three soil samples were collected from the MW-13 boring and analyzed for VOCs and
PAH.

Monitoring well MW-15 was installed in the UTZ near the north property boundary adjacent
to Phase 1 CPT/ROST™, CPT19R. The well was located in the assumed hydraulic
downgradient direction from the Original Process Area (SWMU 5) and Phase 1
Hydropunch™ ground water sample HP14UTZ, which contained the highest detected
concentration of dissolved PAHs. Monitoring well MW-15 was drilled to a total depth of 27
feet and screened in the UTZ from 24 to 14 feet bgs. Three soil samples were collected
from the MW-15 boring and analyzed for VOCs and PAH.
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Monitoring well MW-16 was installed near the south property boundary within the Original
Process Area (SWMU 35) adjacent to Phase 1 CPT/ROST™, CPTO7R. Monitoring well MW-
16 was drilled to a total depth of 30 feet and screened in the UTZ from 24.5 to 14.5 feet
bgs. Three soil samples were collected from the MW-16 boring and analyzed for VOCs and
PAH.

Monitoring well MW-17 was installed near the north property boundary in the assumed
hydraulic downgradient direction from the Recent Process Area. Monitoring well MW-17
was drilled to a total depth of 35 feet and screened in the UTZ from 30 to 20 feet bgs. Two
soil samples were collected from the MW-17 boring and analyzed for VOCs and PAH.

Monitoring well MW-18 was installed near the east property boundary within the Recent
Process Area adjacent to Phase 1 CPT/ROST™, CPT17R. Monitoring well MW-18 was
drilled to a total depth of 35 feet and screened from 30 to 20 feet bgs. Three soil samples
were collected from the MW-18 boring for VOCs and PAH analyses.

2.5.3 STZ Monitoring Wells

Monitoring well MW-12B was installed adjacent to the west-central property boundary near
Phase 1 CPT/ROST™, CPT25R to provide information relative to the hydraulic gradient,
hydraulic conductivity, geology, and contaminant concentrations in the STZ on the west
property boundary. Affected soils based on field screening was observed through the entire
depth of the MW-12B soil boring; therefore, surface isolation casing was not installed.
Monitoring well MW-12B was drilled from surface to a total depth of 45 feet and screened in
the STZ from 40 to 30 feet bgs. Two soil samples were collected from the MW—12B boring
for VOCs and PAH analyses.



Monitoring well MW-14 was installed near the north property boundary adjacent to Phase 1
CPT/ROST™, CPT28R to obtain information on the hydraulic gradient, hydraulic
conductivity, geology, and contaminant concentrations in the center of the STZ channel at the
property boundary. Isopach maps indicated that the thickness of the STZ is greatest in this
area onsite. A 10-inch diameter isolation casing was installed from surface to 56 feet bgs to
minimize the potential for cross-contamination. Monitoring well MW-14 was drilled to a
total depth of 45 feet and screened in the STZ from 40 to 30 feet bgs. Three soil samples
were collected from the MW-14 boring and analyzed for VOCs and PAH.

2.5.4 LSU Monitoring Wells

The purpose for the installation of the LSU wells is to characterize the soil lithology below
60 feet, determine the relative depth, thickness, and lateral continuity of the sand, obtain
information regarding contaminant concentrations between 60 feet and the base of the LSU,
and determine the direction of ground water flow. To accomplish this, three wells were
installed onsite in the LSU. The wells were installed in locations in close proximity to
impacted wells completed in the UTZ to provide information relative to the possible

attenuation of creosote constituents with depth.

Monitoring well MW-12C was installed adjacent to the MW-12A/MW-12B well nest on the
western property boundary. A 10-inch diameter isolation casing was installed from surface
to 56 feet bgs to minimize the potential for cross-contamination. The well was drilled to a
total depth of 75 feet and screened from 74 to 69 feet bgs. No soil samples were collected
for laboratory analyses.

Monitoring well MW-15C was installed adjacent to UTZ monitoring well MW-15 on the
north central property boundary. A 10-inch diameter isolation casing was installed from

surface to 55 feet bgs to minimize the potential for cross-contamination. The well was



drilled to a total depth of 75 feet and screened from 74 to 64 feet bgs. No soil samples were
collected for laboratory analyses.

Monitoring well MW-18C was installed adjacent to UTZ monitoring well MW-18 on the
extreme northeast corner of property. A 10-inch diameter isolation casing was installed from
surface to 55 feet bgs to minimize the potential for cross-contamination. The well was
drilled to a total depth of 80 feet and screened from 77 to 62 feet bgs. No soil samples were

collected for laboratory analyses.

2.5.5 Dirilling Procedures

Drilling associated with the installation of wells completed in the UTZ was conducted using
standard 4 %-inch inside diameter (I.D.) hollow-stem augers from surface to total depth. Due
to the presence of affected soil in the upper soil horizons, surface isolation casing was
installed in the wells completed in the STZ and the LSU with wet rotary techniques using a
nominal 16-inch diameter bit. Well installation in the STZ and LSU monitoring wells was
conducted using standard 4 %-inch hollow-stem augers by drilling through the base of the

surface casing tototal depth. All well materials were installed inside the augers.

Continuous soil samples were collected from each boring using 5-foot long split-barrel
sampling devices. The soil samples were obtained for lithologic description and classification
using the Unified Soil Classification System (USCS). Upon completion of each boring, the
drilling equipment and tools were decontaminated using a high-pressure steam-cleaner at the

on-site temporary decontamination pad.

" Contaminated soil cuttings, drilling mud and decontamination wastewaters were transported
offsite for treatment or disposal as listed hazardous wastes (FOO1 or F032 contaminated

media).



2.5.5.1 UTZ Well Construction

Each permanent well was constructed of 2-inch ID, Schedule 40, flush-threaded, PVC casing
and screen. The well screen was constructed of factory-slotted, Schedule 40, PVC screen
with 0.010-inch slots. The well casing was cut off approximately 5 feet above the surface

grade to facilitate the installation of steel protective covers.

A 20 to 40 sieve silica sand filter pack was installed around the screen to a minimum of 2
feet above the screened interval. A 2-foot thick bentonite pellet seal was installed above the
filter pack and hydrated with potable water. The remaining annular space to the ground
surface was filled with a tremied cement/bentonite grout. Surface completions consisted of a
steel protective surface casing with lockable cap, a 4-foot by 4-foot concrete pad constructed
around the base of the well riser, and four protective steel guard posts installed around each

well to minimize the potential for damage to the wells.

Well construction details are provided in Attachment III.

2.5.5.2 STZ and LSU Well Construction

A nominal 16-inch diameter borehole was drilled to approximately 5 feet above the STZ or
LSU. To prevent downward migration of potentially contaminated material during the
drilling operations, the upper soil water-bearing zones (UTZ and STZ) were isolated using
10-inch ID, Schedule 80, flush-threaded PVC casing. A plaster of paris plug was placed in
the base of the surface casing to keep contaminated formation water from entering the casing
and to facilitate drilling below the surface casing to install the well materials. A
cement/bentonite grout was tremied into the annular space from the base of the casing to

surface grade and allowed to cure for a minimum of 24 hours following placement.



From the base of the surface casing, the borings for the STZ and LSU wells were advanced
from inside the 10-inch surface casing to the total depth using standard 4 %-inch augers. Soil

below the surface casing was continuously sampled using 5-foot barrel samplers.

The STZ and LSU wells were constructed of 2-inch ID, Schedule 40, flush-threaded, PVC
casing and screen. The well screen consisted of factory-slotted screen with 0.010-inch slots.
The well casing was cut off approximately 5 feet above the surface grade to facilitate the

installation of steel protective covers.

A 20 to 40 sieve silica sand filter pack was installed around the screen to a minimum of 2
feet above the screened interval. A 2-foot thick bentonite pellet seal was installed above the
filter pack and hydrated with potable water. The remaining annular space to the ground
surface was filled with a tremied cement/bentonite grout. Surface completions consisted of a
steel protective surface casing with lockable cap, a 4-foot by 4-foot concrete pad constructed
around the base of the well riser, and four protective steel bollards installed around each well

to minimize the potential for damage to the wells.
Well construction details for the STZ and LSU wells are provided in Attachment III.

2.5.6 Monitoring Well Development

Development of the new monitoring wells was initially performed using a disposable bailer to
purge the well and remove the majority of sediment remaining in the well following drilling
activities. Bailing was continued until the ground water in each well appeared to be
relatively free of sediment. Following bailing, the new monitoring wells were further
developed using a submersible pump to purge an additional three casing volumes of ground
water. Purged ground water was contained in DOT-approved 55-gallon drums and was

disposed offsite as hazardous waste.
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2.5.7 Ground Water Sampling Procedures

On May 6, 1997, QED Environmental Systems, Inc. (QED) dedicated Micropurge® bladder
pumps were installed in each of the 11 new onsite wells. Ground water sampling using low
flow technique provided by the dedicated bladder pumps was selected to help provide ground
water samples representative of the actual dissolved-phase concentrations of contaminants.
Typical bailing or pumping methods may create turbid samples that could result in false
positive interferences during analytical testing due to the presence of contaminants adsorbed
to colloidal material. The Micropurge® pumps are designed for low flow rate purging to
minimize the turbidity of the samples and eliminate the need for purging large volumes of

stagnated water from the well casing.

Ground water sampling using the Micropurge® pumps was performed on all of the new wells
installed during the Phase 2 investigation between May 13 and 14, 1997. The ground water
samples were submitted to Pace under standard chain-of-custody procedures. The primary
objective of the sampling event was to collect ground water samples to evaluate the

contaminant concentrations in the newly installed wells.

2.5.7.1 Sampling Equipment

Each well was equipped with a QED bladder pump, air-line and discharge tubing, and a well
head cap with quick-connect fittings and access port for water level measurements. Each
pump was positioned within the screened interval of each well. Nitrogen gas, regulated

through a pump controller, was used to actuate the Teflon® bladder within the pump housing.

2.5.7.2 Sampling Procedures

Water level measurements were recorded in each well on May 13, 1997. Using the length
and diameter of the discharge tubing, sampling personnel calculated the amount of water

necessary to purge three volumes from the discharge tubing.
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Ground water sampling was initiated on May 14, 1997. At each well, the pump controller
was connected to the nitrogen bottle regulator and the well head and the discharge tubing
connected from the well head into a 55-gallon drum. The nitrogen bottle valve was then
opened, feeding gas to the pump controller. The flow was regulated through the pump
controller at rates between approximately 100 and 200 milli-liters per minute (ml/min).
Three tube volumes of water were purged from the well to help ensure collection of a

representative sample.

If the discharge water was turbid or cloudy during evacuation of the tubing, purging was
continued until the discharge water appeared to be clear and sediment free. Also during
tubing evacuation, sampling personnel regulated (reduced) the flow rate if air bubbles were

present in the discharge to minimize aeration of the sample.

Ground water samples were collected directly into clean glass sample jars provided and
prepared by the laboratory. Each ground water sample was submitted to Pace and analyzed
for Compliance Plan Table I constituents including VOCs by EPA Method 8260, PAHs by
EPA Method 8270, TDS, and TSS.

Once the ground water samples were collected from each well, the nitrogen bottle valve was
closed and the tubing disconnected from the well head. Dedicated ground water discharge

tubing was used for each individual well to minimize the possibility for cross-contamination.

2.6  Hydropunch™ Sampling Program

The objective of the Hydropunch™ sampling program under the Phase 2 investigation was to
assess if the ground water impact in the offsite area west of the site. A minimum of four
Hydropunch™ locations were proposed to be collected from accessible property in the offsite
area west and northwest of AOC 6. Two Hydropunch™ locations (HP17 and HP19) were



positioned to assess AOC 6. The remaining two locations would be determined in the field

based upon access to city right-of-ways (ROWSs) and/or private property.

On May 8, 1997, Phase 2 Hydropunch™ sampling activities were initiated and the field work
was completed on May 12. A total of five Hydropunch™ locations were completed in the
offsite area as shown on Figure 3-3. The following provides the rationale for each

Hydropunch™ location:

o Hydropunch™ HP17 was located within the footprint of the Inactive Wastewater
Lagoon (AOC 6), at the extreme southwest portion of the accessible property.

o Hydropunch™ HP18 was located on private property immediately adjacent to
impoundment wells MW-10A and MW-10B.

o Hydropunch™ HP19 was placed in the apparent downgradient direction from the
Inactive Wastewater Lagoon.

° Hydropunch™ HP20 was located in a City of Houston ROW, approximately 200 feet
west of HP18.

o Hydropunch™ HP21, was located on private property north of the Ranch Street ROW.

Two ground water samples were collected at each of the five Hydropunch™ locations. One
ground water sample was collected from the UTZ at each location, ranging in depth from
16.5 to 18 feet bgs. Once the UTZ sample was obtained, the Hydropunch™ was pulled from
the ground, the boring was tremie-grouted to surface, and the CPT rig moved approximately
5 feet in order to obtain a sample from the STZ in a separate direct-push hole following
equipment decontamination. This method was utilized to minimize the possibility for cross-
contamination. Hydropunch™ samples collected from the STZ were obtained at depths
ranging from 32.5 to 37 feet bgs. The following procedures were implemented in obtaining
each Hydropunch™ sample.
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The sampling was performed using the CPT vehicle with a 14-ton hydraulic system. Fugro
utilized 1%-inch I.D., 12-inch long stainless steel screens and 1%-inch I.D. steel rods.

Ground water samples were collected using 18-inch long stainless steel bailers.

Target intervals were selected for ground water collection based on CPT/ROST™ logs. The
rig was positioned over the location and the sampler was pushed to the target interval. When
the desired depth was reached, the push rods were retracted to expose the screen to the

- water-bearing zone. Following a short waiting period, a small-diameter bailer was lowered
through the push rods to collect a ground water sample. The bailer was pulled to the surface

and the ground water transferred into laboratory-supplied sample containers.

If the water-bearing zone would not recharge enough to enable collection of the required
volume of ground water for the samples, the Hydropunch™ location was abandoned. Of the
ten Hydropunch™ samples attempted, one sample collected from the UTZ (HP17) and one
sample from the STZ (HP19) did not yield sufficient water volume to fill the appropriate
sample containers for separate PAH, TDS and TSS analyses.

Immediately upon retrieval of the bailer from the Hydropunch™ sampler, the water sample
was transferred from the bailer to the sample containers which were labeled and placed in ice
filled coolers. Under chain-of-custody (COC) control, the ground water samples were
submitted to the PACE, Inc. (Pace) laboratory located in Houston, Texas. All Hydropunch™
samples, except as noted above, were analyzed for VOCs by EPA Method 8260, PAHs by
EPA Method 8270, total dissolved solids (TDS) by EPA Method 160.1, and total suspended
solids (TSS) by EPA Method 160.2.

Immediately following the collection of ground water samples, the sampler and push rods
were pulled and each hole was tremie-grouted to surface. Following collection of each

Hydropunch™ sample, the rods and sampler used to obtain the water sample were transported
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to the decontamination pad on the SPTCo property for decontamination. The equipment was
washed with a high pressure steam cleaner using potable water and Alconox®. The samplers

were then rinsed with potable water.

2.7  Slug Tests

Slug tests were proposed in the EOC Investigation and the RFI Work Plans to be performed
at monitoring wells MW-10A, MW-10B, MW-11A, and MW-11B. The purpose of the slug
testing was to provide information on the hydraulic conductivity of the deposits screened in
the UTZ and STZ. To provide a larger population of data, the slug testing program was
modified to include additional wells completed during the Phase 2 investigation. Slug tests
were performed on a total of ten monitoring wells between May 1 and May 2, 1997,
consisting of seven UTZ wells: MW-10A, MW-12A, MW-13, MW-15, MW-16, MW-17,
and MW-18; two STZ wells: MW-12B and MW-14; and one LSU well, MW-12C. The slug

tests were performed using the following procedure.

The static water level in each monitoring well was measured using an electric sounding
device. A transducer was placed in the monitoring well to a depth of 10 feet below the static
water level and was connected to a Hermit 2000 data logger. After setting the transducer in
the well, the water level was measured the monitoring well. Once the water level returned
to the static level, the slug was lowered to approximately 1-foot above the static water level.
The slug was completely submersed below the water while simultaneously starting the data
logger. The data logger was operated for a period of ten minutes to collect falling-head data.

After stopping the data logger, the water level was again measured in the well. When the
water level returned to static conditions, the slug was elevated above the water level and the
data logger simultaneously restarted. The data logger was operated for a period of ten

minutes to coilect rising-head data.
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At the completion of each test, the transducer and slug were removed from the well.
The transducer and slug were decontaminated with a brush using an Alconox® and distilled

water solution. The equipment was then rinsed twice with distilled water.
Each slug test was analyzed using the Bouwer and Rice Method (Bouwer and Rice, 1976).

2.8  Surface Soil Sampling Program

Surface soil samples were collected onsite to provide necessary data to determine the
distribution and concentrations of PAHs in surface soils and to allow for risk-based analyses

of the data. The objectives for the collection of surface soil samples were to:

° define the nature and extent of creosote and BTEX contaminants in surface soils in
the Tie Storage Area and the Former Process Areas;

e provide sufficient soil data for conducting a baseline risk assessment; and,

o provide a basis to identify areas of surface soils that meet or attain risk-based cleanup

levels as calculated in the risk assessment.

In accordance with EPA RFI Guidance document EPA 530/SW89-031, a systematic grid
established at 200-foot centers was used for the collection of surface soil samples from within
the Former Process Area and the Tie Storage Area. Figure 3-4 shows the surface soil

sample locations collected at each grid node.

A total of 20 surface soil samples were collected within the Tie Storage Area. Surface soil

samples were collected at each grid node at a depth of approximately 6 inches bgs.

A total of ten surface soil samples were collected within the Former Process Areas at each

grid node at a depth of approximately 6 inches bgs.
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Each surface sample location was prepared by removing the asphalt or gravel surface and the
upper 5 inches of soil using a pick. The soil samples were obtained from approximately 5.5
to 6 inches bgs using a decontaminated stainless steel spoon. Each soil sample was placed
directly into laboratory-supplied glass soil jars with Teflon® lined lids and filled as
completely as possible to minimize headspace. Upon collection, each sample was labeled
and placed directly on ice in a laboratory supplied cooler. The soil samples were transported
under COC control to Pace for PAH analysis.

Prior to collecting each sample, the stainless steel spoon and pick were decontaminated with

a brush using an Alconox® and distilled water solution. The spoon was rinsed twice with

distilled water.
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ATTACHMENT I

CPT LOGS - FUGRO GEOSCIENCES



Il

FUGRO GEOSCIENCES, INC.

6105 Rookin

Houston, TX 77074
Phone : 713-778-5580
Fax :713-778-5501

April 7, 1997

Report Number 0301-7031 RE CE v ED
Terranext APR ) 9 1997
6200 Rothway, Suitets@ L
Houston, Texas 77040 | szoooooo

Attention: Mr. Robert Coffman

PIEZOCONE PENETRATION TESTING
AND RELATED SERVICES
FORMER WOQD PRESERVING WORKS
HOUSTON, TEXAS

Dear Mr. Coffman:

Please find enclosed herewith the final results of the piezocone penetration tests conducted at the above
referenced location.

For your informaticn, the soil stratigraphy was identified using Campane!lé and Robertson's Simpilified Sail
Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the sail -
identification should be verified locally.

Fugro Geosciences appreciates the opportunity to be of service to your organization. If you shouid have any
questions, or if we can be of further assistance, please do not hesitate to contact us. We look forward to
working with you in the future.

Very truly yours,
FUGRO GEOSCIENCES, INC.

s

Recep
President

RY/mdt
Diskette Enclosed

A memcer of the Fugro group of companies with offices throughout the world.
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Key To Sail Classification and Symbols

SOIL TYPE

(Shown in Symbal Column)

Silt Clay

Silty Clayey

Predominant Type Shown Heavy

SAMPLE TYPE
(Shown in Samples Calumn)

Undisturbed . Rock Care

Split Spoon No Recavery

TESMS DESCRIBING CONSISTENCY OR CONDITION

COARSE GRAINED SOILS (Major portion Ratained an No. 200 Sieve)

Includes (1) clean graveis and sand described as fine, medium or course, degending on distribution of grain sizes (2) silty or claysy graveis and

sands and (3) fine grained low piasticity sails (P! < 10) such as sandy silts, Candition is rated according to relative density, as datermined by lab
tasts or estimatad from resistancs to sampler penetration.

Descrictive Term

Penetration Resistanca* Relative Density
Locse 0-10 0 tc 40%
Medium Denss - 10-30 40 tc 70%
Denss 30-50 70 to 0% g
Very Oense Cver S0 S0 to 100%

* Slows/Foat, 140# Harﬁmer, 30 Drﬁp

FINE GRAINED SOILS (Major Portion Passing Na. 200 Sieve)
Includes (1) inorganic and organic silts and clays, (2) sandy, gravelly or silty clays, and (3) clayey silts. Cansistency is rated according to shearing

strength, as indicated by penstrometer readings or by unconfined compression tests for sails with Pl > 10.

Nots:

Term
Very Scit
Sait
Fm
Stff
Very Stiff
Hard

Cahesive Shear Strength

Tons/Square Foot

Less Than 0.125

0.125%0 025

0250 0.50

0.50 to 1.00

1.00 to 2.00

2.00 and Higher

shrinkage c:ack: consistency ratings of such sails are based on hand penetromster readings.

TERMS CHARACTERIZING SOIL STRUCTURE

Parting:
Seam:
Layer:
Fissured:
Sensitive:
Interbedded:
Laminatsd:

Caicareous:

Well Graded:

3corty Graded:

paper thin in size

1/8° to 3" thick

greater than 3°

containing shrinkage cracks, frequently filled with
fine sand or siit, usually more or less vertical
pesraining to cohesive sails that ares subject to
appreciable loss of swength when remoided
composed af aiternats layers of differant sall
types

composad of thin layers of varying color and
taxture

containing appreciable quantities of calcium
carbonate

having wide rangse in grain sizes and substantial
amounts of all intermediate particle sizas
predominantty of one grain size, or having a
range of sizes with some intermediate size miss-
ing

Flocculated:

Slickensided and fissured clay may have lower uncaonfined compressive sirengths than shown above because of planes of weakness ar

. pertaining to cohesive sails that sxhibit a loose

knit ar flakey structure

Slickensided:

having inclined planes of weakness that are

slick and glossy in appearancs.
Oeqree of Slickensided Deveicoment

Slightly Siickensided:

Maderately Slickensided:

Extremely Slickensided:

Intensely Slickensided:

slickensides present at intarvals of 1° to
2, soil does not easily break along
these plates

slickensides spaced at intervais of 1’ to
2', soil breaks easily along thess planes
continuous and interconnected slicken-
sides spaced at intervais of 4° to 12°,
sail breaks alang the slickensidss into
pieces 3° t0 §° in sizs

slickensides spacad at intervals of less
than 4°, continuous in all directions; sail
Sreaks down along planes inta nodules
1/4° to 2°in size.
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MAY 15 1997 -
SUGRO GEOSCIENCES, INC.  |occcoeo_______ e

6105 Rookin
Houston, TX 77074
Phone : 713-778-5580
Fax :713-778-5301

FILE COPY

May 14, 1997
Report Number 0301-7096

Termra Next
6200 Rothway, Suite 10
Houston, Texas 77040

Attention: Mr. Robert Coffman

PIEZOCONE PENETRATION TESTING
AND RELATED SERVICES
~ FORMER WOQD PRESERVING WORKS
HOUSTON, TEXAS

Dear Mr. Coffman:

Please find enclosed herewith the final resuits of the cone penetration tests conducted at the above
referenced location.

For your information, the soil stratigraphy was identified using Campaneila and Robertson's Simplified Soil -
Behavior Chart. Please note that because of the empirical nature of the soil behavior chart, the soil
identification should be vgﬁﬁed locally.

Fugro Geosciences appreciates the opportunity to be of service to your organization. If you shouid have any
questions, or if we can be of further assistance, please do not hesitate to contact us. We look forward to
working with you in the future.

Very truly yours,
FUGRO GEOSCIENCES, INC.

Cefors dde

Jeffery L. Ness
General Manager
CPT Operations

JUN/mw
1 Diskette Enclosed

A member of the Fugro group of companies with offices throughout the world.
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ATTACHMENT I

SOIL BORING LOGS



LOG OF 30RING No.: AQC3-2

SHEETNUMBER 1 OF 1t

~r<checked By:

SS - Spiit Sooon

DRILLING CONTRACTOR:  Best Drilling Services Location Diagram -
-~ NT: Southern Pacific Lines DRILLING METHQO: Hollow Stem Auger
FROJECT NAME: Houston Wood Preserving
Works :
PROJECT NUMBER: 44102068.07 “SAMPLING METHOD: Split Scoon
PROJECT LOCATION: 4910 Liberty Road
Houston, TX i
SURFACE ELEVATION:
BORING LOCATION: AQC3 Area of Contaminated :iToc ELEVATION:
Portion of Water Line "WATER LEVEL:
START DATE: 03/04/97  emuswoare:  03/04/97  "WATER ELEVATION:
STARTTIME: 08:39 musnTve:  08:50 DATE: .
SAMPLER | SAMPLE OVM  RECOVERY' CEPTH ,C* il SOIL CESCRIPTION AND CRILLING CONDITIONS: ™ i+ NOTES:
—_— st . e R e o gl 3T R
; | : . it i 1 FILL, moist, 10YRS/4, yellowish, Sample Composited And
SS ' 0-5| — 50 1. .FILL! .brown, ballast Retained For Chemical
: i P | [ CLAY, silty, slightly moist, Analysis
; ! . 2 cL | {10YR4/, dark gray PP=1.5
! ’ Pl | 1FILL, moist, 10YR2/1, black, layer
; .31 PFILLY 1 of charred material, rocks, brick
i : P i i SILT, very slightly moist 10YR3/2, very
! : a__ | ¥ dark grayish brown
, ; ~__ ML j i>50% limestone & granite
i 5 i 4
§ l : k. I
] | 3 6__ { [Boring TD @ 5.0'
| : 7 i
! € i i =
! 5 3: i
' - |
T I
D |
T o
10_ 4o
| — |
i 12 B
i 13 i
i — |
i 14:__ 4o
_ | . 4
: i ! 15 yo
i ! L 1o
! 1681 I
i | 1o
s ! 7
' | 18_ i
| - f
| 19 f
l —
! i 20:
2ologist: B. Goldsby LEGEND: C! - Completion Interval

OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Topo Of Casing




LCG OF 30RING No.:

AOC3-W

SHEETNUMBER t OF 1

'DRILLING CCNTRACTOR:

Best Drilling Services

Location Diagram. -

Southern Pacific Lines

‘DRILLING METHOD:

Hollow Stem Auger

Houston Wood Preserving

Works

44102068.07

‘SAMPLING METHOD:

Split Spoon

4910 Liberty Road

Houston, TX

ISURFACE ELEVATION:

|BORING LOCATION:

AQCS3 Area of Contaminated

|TOC ELEVATION:

Portion of Water Line

IIWATER LEVEL:

START DATE:

03/04/97

FINISH DATE:

03/04/97

SWATER ELEVATION:

START TIME:

08:

18 FINISH TIME:

08:39

IDATE:

SAMPLER | SAMPLE !
TYee OEPTH

ovm :RECOVERY'

(PPM)  ©  (FT)

OEPTH | sOR
IN FEET ° GRAPH

c:

i

NOTES:

SS

0-5

— ' 5.0

i

b
1 FILL ¢

Sample Composited And

ballast

Retained For Chemical

| 1+ ML -

SILT, moist, 10YR8/4, very pale brown

Analysis

CLAY, silty, moist, 10YR4/1, dark gray

2l i CL

—

3i i FILL

FILL, moist, 10YR2/1, black, slight odor

cL |

Vs

wn

1 CLAY, silty, slightly moist,

PP =2.0

1 10YR3/1, very dark gray

[<2]

(<] ~

©

-a - ury - oy - - iy - -
[7e] [+ ~ [+2] (4] » w N - o

(8]
o

| Boring TD @ 5.0'
I

2ologist:
|Checked By:

B. Goldsby

LEGEND:
SS - Split Spoon

C! - Completion Interval
OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




LOG CF BORING No.:

AOC4-NE

SHEETNUMBER 1 OF 1

DRILLING CONTRACTOR:

1] ——

10.75-1.00" - SILT, moist, 10YR5/3, brown

Best Drilling Services Location Diagram
INT: Southern Pacific Lines DRILLING METHOO: Hollow Stem Auger
PROJECT NAME: Houston Wood Preserving
Warks i
PROJECT NUMBER: 44102068.07 ‘SAMPLING METHOO: Split Spoon
PROJECT LOCATION: 4910 Liberty Road ;
Houston, TX i
SURFACE SLEVATION:
[sornic Locamion: AQC4 Former Incinerator ITOC ELEVATION:
Area JWATER LEVEL:
START DATE: 03/03/97 rvsoate: 03/03/97  'WATER ELEVATION:
START TME: 11:39 rusimne: 12:00 ‘DATE: L
SAMPLER ' SAMPLE : OvM  |RECOVERV oePtw | sou ' C [ . SOILDESCRIPTION ITIONS NOTES:
TYPE OEPTH posa | owemer | oeraew i LTI i
: § ;i FILL v 4 FILL, maist, 10YR3/6, dark yellowish brown Sample Composited And
SS ' 0-5  — 5.0 i 10.5-0.75' - ASH, burned material, 10YR2/1, black | Retained For Chemical

Analysis

1 1.00-1.50' - SHELL, moist, crushed up

wn

11.50-2.00 - SAND, siity, moist,

1 10YRS/8, yeliowish brown

i

12.00 - 5.00 - CLAY, silty, 10YR2/2,

PP=2.0

i very dark brown, wood pieces

—
w

[+)]

N

(o]

w

e

-
o

py
-

-
[ ]

-
E=—

—
wm

-
~

—
(=]

-
[+

—
w

NN

8]
o

ob

1 Boring TD @ 5.0'

'
b 1

eologist
Checked By:

B. Goldsby

LEGEND:
SS - Split Spoon

C! - Completion Interval
OVM - Organic Vapor Meter
PP - Packet Penetrometer
TOC - Top Of Casing




LOG QF BCRING No.:

AOC4-NW

SHEETNUMBER 1 OF 1

5 'DRILLING CONTRACTOR: _ Best Drilling Services -_Location Diagram -
JENT: Southern Pacific Lines “DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Preserving
Works i
PROUECT NUMBER: 44102063.07 'SAMPLING METHOD: Split Sooon '
PROJECT LOCATION: 4910 Liberty Road i :
Houston, TX i
/[SURFACE ELEVATION:
|aorinG LocaTion: AQC4 Former Incinerator iTOC ELEVATION:
Area IWATER LEVEL: I
START DATE: 03/03/97  emswoare  03/03/97  iwATER ELEVATION: ;
START TIME: 12:00 masitne:  12:25 “DATE: _
SAMPLER | SAMPLE OvM  IRECCVERY! DEPTH | SOR R ~SOIL DESCRIPTION AND. onlu.msconomous‘..‘- NOTES:
vee 0EPTH PP | FD . wFEET | GRAPM I | .. 5 = ' :
i P | FILL, monst. 10YR3/6, dark yellowish brown Sample Composited And
SsS 0-5 — ! 5.0 : 1 iFILLT | Retained For Chemical
: i | | SAND, silty, moist, 10YRS/8 yellowish brown, Analysis
! 2| | SP_! | pieces of crushed shell & gravel
| | I___{ Mo i 2.00 - 2.25' - SILT, sandy, moist, 10YR3/3 dark
! i 3t ! SP i !brown
i P | {2.25-3.00' - SAND, silty, moist
X i 4| CL | |10YRS/8, yellowish brown
f | 13.00-5.00 - CLAY, silty, very slightly moist, PP =20
Dosi | I 1 10YR2/2, very dark brown
i - | Boring TD @ 5.0'
: ! i i
! o7 |
! oo | -
i L Al
| I
| ! = ;
| o
: 10!__' | -
i oo i
; Pl ;
! E 120 !
: RET i
! ? P i
145__1 "
l | P
i = t1sl_|
| e
! : : 15‘__1 !
| 00
i ? c 171 .
; IR
i . S 18| |
% .. |
i 19| |
i L 4
: : - 20! ! i
Seologist B. Goldsby LEGEND: C! - Completion Interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter

PP - Pocket Penetrometer
TOC - Too Of Casing




LOG OF BORING No.:  AOC4-SE

SHEETNUMBER 1 OF 1

DRILLING CONTRACTOR: _ Best Drilling Services -~ Location: Diagram

INT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Preserving
Works 1
PROJECT NUMBER: 44102068.07 "SAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road |
Houston, TX i
ISURFACE ELEVATION:
BORING LOCATION: AQCH4 - Former Incinerator  i|toc eLEvaTiON:
Area IIWATER LEVEL:
START DATE: 03/03/97 rasnoare:  03/03/97  WATER ELEVATION:
|sTarT THiE: 11:00 FINISH TIME: 11:20 :
SAMPLER | samPLE OVM  RECOVERY! CEPTH | SO SOIL. DESCRIPTICN AND DRILLING .CONDITIONS .| ~:.:17::: NOTES:
TvPE 0EPTH [ " oeesr | raew o il s - sann s T
i P { FILL, slightly moist, 10YR3/6, dark yellowish Sample Composited And
SS | 0-5 — 5.0 - 1 _IFILL} {brown, gravel, sand, wood debris Retained For Chemical
' P | Analysis
{ 2'_i SP | |SAND, moist, 10YR6/1, gray, coarse grained
I i P TMc Ty | with gravel
3. T3 = |2.5-2.75 SILT, sandy, moist, 10YR3/3 dark brown
oo | {2.75 - 3.00' SAND, very moist, 10YR6/2
4?1 ' %_ljght brownish gray, fine grained
1 CcL i}
5. | 1 3.00 - 5.00' CLAY, slightly silty, very slightly moist, | PP = 2.0
| ___I i 10YR2/2, very dark brown
| 6 _J ;
| o i
| 7] { i Boring TD @ 5.0'
i | : -
| o8|
¢ : l
' 9|
i Il |
9 10i | {1
| 1 {
i i | L
| 12| {
i : | 1o
? ! e ]
: oo
1 14 | 4
y . %
? 151
i ! Ll i
| i (I ;
i i - !
] I 17" | !
| | L
! | 18!
i | —
: ! 19 ]
i f ' 20
- .eclogist B. Goldsby LEGEND: C! - Campletion Interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter

PP - Pocket Penetrometer
. TOC - Too Of Casing




r . LOGOF SORINGNe: AOC4-SW
TTQN! ! : SHESTNUMBER 1 OF 1
X : 'DRILLING CONTRACTOR: _ Best Drilling Services Location Diagram:
JENT: Southern Pacific Lines DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Preserving
Works .
PROJECT NUMBER: 44102068.07 |SAMPLING METHOD: Solit Spoon
PROUECT LOCATION: 4910 Liberty Road i
Houston, TX |
|SURFACE SLEVATION:
|sormG Locamion: AQCA4 - Former Incinerator _ {TOC ELEVATION:
Area \WATER LEVEL:
staaroare: 03/03/97  muswoare:  03/03/97  ''WATER ELEVATION:
START TIME: 11:20 rusimne: 11:39 'DATE: _
SAMPLER | SAMPLE ' OVM asmw oM | son } A NOTES:
e | oEFTH @P ' (FT) | W FEET | GRapW - | I DT T oEEEEEEERG G HHHFHL TS
: . ! t 1 | FILL, slightly moist, 10YR3/6, dark yellowish Sample Composited And
SS : 0-5 — | 5.0 1l__ FILL | {brown, gravel, sand, wood debris Retained For Chemical
i i [ | g Analysis
i i 2i_1 SP | {SAND, moist, 10YR6/1, gray, coarse grained
; ! i wC i with gravel
: i 3, —%F— {2.5-2.75' SILT, sandy, moist, 10YR3/3 dark brown
: L i 12.75 - 3.00' SAND, very moist, 10YR6/2
E : aly | light brownish gray, fine grained
: j | i CL %
g z si | 13.00 - 5.00' CLAY, slightly silty, very slightly moist,
| L i | 10YR2/2, very dark brown
: 5 6i .
: 1o
) i T 1 iBoring TD @ 5.0'
: ; ! i <
; N B R
g b K
i T B
: LT : |
JEE T [EEE
R
: R b
b |
| P12 P
I
: Lo i
: P4l ! [
5 RCE
, T e
! : i 16?__E
e
i
o
B 20
{Geologist: B. Goldsby LEGEND: Cl - Completion Interval
Checked By: SS - Spiit Spoan OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




LOG OF BORING No..  AQCS-W

SHEETNUMBER 1 OF 1

“DRILLING CONTRACTOR: _Best Drilling Services

= Location Diagram

LENT:

Southern Pacific Lines

‘DRILLING METHOD: Hollow Stem Auger

PROJECT NAME:

Houston Wood Preserving

Works

PROJECT NUMBER:

44102068.07

f-SAMPUNG METHOD: Split Spoon

PROJECT LOCATION:

4910 Liberty Road

Houston, TX

i

'ISURFACE ELEVATION:

|BORING LOCATION:

AQCS - Storm Sewer West

{iTOC ELEVATION:

iIWATER LEVEL:

|stant oatE: 03/04/97

FINISH CATE:

03/04/97

IWATER ELEVATION:

START TIME: 09:24

FINISH TIME:

06:44

lDATE:

SAMPLER | SAMPLE

oM
PPy

RECOVERY!
Fm i

OEPTH | SO

ic:
NFEET’M-II

SOIL DESCRIPTION AND DRILLING CONDITICNS

NOTES:

TYPE °  OEPTH

ss | 0-5

5.0

| FILL

1

Sample Composited And

crushed limestone

Retained For Chemical

i

—

21 1 FILL

Charred material, moist, 10YR6/1,

Analysis

| gray, brick, rock

30 1 ML

"
H
!
i

SILT, moist, 10YR5/3, brown

2.0

SS : 5-7

Se

.
Q
(e

(o]

\‘A._

i

4 3.00 - 3.25' - SAND, moist, 10YR7/3,

| very pale brown

13.25 - 3.50' SILT, sandy, moist

13.50 - 7.00' - CLAY, silty, slightly moist.

PP = 2.0

| 10YR3/2, very dark

i grayish brown

|

-—d
>

LT

(2]

- s - - - - -

DL

-
(<]

Il

—
©w

N
9

{Boring TD @ 7.0'

__seologist:
Checked By:

B. Goldsby

LEGEND:
SS - Split Spoon

Cl - Completion interval
OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




LOG OF BORING No:  AOC7

SHEETNUMBER 1 OF 1

DRILLING CONTRACTOR: __Best Drilling Services

Location Diagram

"DRILLING METHOD: Hollow Stem Auger

Houston Wood Preserving

Works

44102069.07

ESAMPLING METHOD: Split Spoon

4910 Liberty Road

Houston, TX

|SURFACE ELEVATION:

JBORING LOCATION:

AOC7 Former UST

[TOC ELEVATION:

No. 44-023-21 Area

IIWATER LEVEL:

START DATE:

03/03/97

FINISH DATE:

03/03/97

“WATER ELEVATION:

{START TIME:

FINISH TIME:

14:00

SAMPLER
TYPE

SAMPLE
OEPTH

13:25
i o
)

IpATE:

23 by sk

NOTES:

SS

0-5 i

11 1 FILL

i1 FILL, slighﬁy 'rhoist. 10YR3/3, dark brown,

Sample 0 - 5' And

‘gravel and brick pieces

5 - 10' Composited And

SS

5.0

=
r

T

|

3 SILT, sandy, moist, 10YR3/3, dark brown

Retained For

Chemical Analysis

w

B

o
0
&

L1

I

|

(7]

-
o

i CLAY, silty, very slightly moist,

PP =20

1 10YR2/2, very dark brown,

| 3" layer of treated wood @ 2.5

| No silt, slightly moist,

1 10YR6/1, gray, mottling with

10YR6/8, brownish yellow, and

1 10YR3/1, very dark gray

T

—
- N

-
w

—
& .—

-
(¢}

L

el —
N D

1

Y -—
© (o]

[N}
o

[Boring 10 @ 10.0

seologist

B. Goldsby

Checked By:

LEGEND:
SS - Split Spoon

Cl - Completion Interval
OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




LOG OF BORING No.: 802

SHESETNUMBER 1 OF

3

'DRILLING coNTRacTOR: _ Best Drilling Services
NT: Southern Pacific Lines lorRILLING METHOD: Hollow Stem Auger
.. JECT NAME: Houston Wood Perserving
Works
prOJECT MUMBER: 44102069.07 lSAMPLING METHOD: CME Sampler
PROJECT LOCATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
BORING LOCATIGN: SB02 HWPW TOC ELEVATION:
WATER LEVEL:
START DATE: 3/3/97 masnoare:  3/3/97 WATER ELEVATION:
START TIME: FINISH TIME: loaTe:
saupter | sawes owa |recovemy] oermi | son |Gl It OES NOTES:
TYPE DEPTH PPM) N wreer | omaen |1 IE i
| | Asphait - very weathered Boring Advanced with
CB1 1-5 38 | 1| _l— L e e e ] 8 1/4" O.D., 4 1/4" 1.D.
|| FILL || | Gravel, dk. brown, loose with trace sand and _jhollow stem augers
2] silt and cinders (Fill)
3 | —— =<0
_‘ cL " “ Gravelly CLAY; dk. gray; firm; moist (Fill)
4|
| CL Silty CLAY; It. gray; very stiff; low plasticity;
5.0 5 moist; grades dk. gray at 4.7
c82 | 5-10 4.8 | s_| Grades It. gray [Collect soil sample for
] with sparse 1/2" dia. CaC03 nodules chemical analysis at 7-8'
. .
8 Grades with numerous peasize CaC03
|| nodules and trace sand -
9
: CaC03 nodules grade out
10.0 10(_|
CB3 | 10-15 5.0 |11 Iron oxide staining in fractures
12|_
13|
14| _
_‘{ ML Clayey SILT; It. gray; firm; low piasticity; moist
15.0 151_J with trace sand
CB4 | 15-20 0.8 | 16 j
17 :t-— ——————————————
| ML SILT; It. gray; firm; low plasticity; moist with
181" ~ < lirace sand: It aray; fine grained
.
19| | SP Silty SAND; It. gray; very fine grained; wet
20.0 20 _1
seologist: R. Lamb LEGEND: C! - Completion Interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter

PP - Pocket Penetrometer
T7OC - Top Of Casing




Tefranext

LOG OF BORING No.  SBO02

+ SHEETNUMBER 2 OF 3

[ Ee I DRILLING CONTRACTOR: _ Best Drilling Services f ::: Location.Diagram:
CLIENT: Southem Pacific Lines lloRILLING METHOD: Hollow Stem Auger i
ProuECT NANE: Houston Woaod Perserving
Works
PROJECT NUMBER: 44102068.07 SAMPLING METHOD: CME Sampier
PROJECT LOCATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
BORING LOCATION: SB02 HWPW {TOC ELEVATION:
WATER LEVEL:
START DATE: 313197 masnoare  3/3/97 lWATER ELEVATION:
START TIME: FNSH TIME: IIDATE:
sAMPLER | sameLs oM  'RECOVERYI OEP™M | som OIL.DESCRIETION AND DRILLING CONDITIONS: NOTES:
TYPE QOEPTH (PPM) % (FT} IN FEST GRAPH
[ |Mild Creosote odor; collect
Cc85 4.5 | 21| |scil sample from 21.0-21.5'
L] Grades very fine to fine grained; wet with mild
22! _| creosaote odor
23]
L
241 |
i I El Collect soil sample 24.0-24.5'
25.0 | 250 1 __ |for chemical analysis
‘ I_{ M Siity CLAY It. gray; v.stiff; low piasticity; moist j
cBe 4.7 | 28 | with some sand with iron oxide staining
i | Grading hard; It. brown sand grades out
I 27| Grades It. gray and It. brown mottied
- :
| 28]
| -
i 29|
| ]
30.0 0!
|
c87 ‘ | 3.7 | 31
i
’ 32l
l 33|
| | =
b i 34|
| | —
35.0 | | 35i_|
: i i
css | | 5.0 | 38
: [
! i 37! _
i : | ML Clayey SILT; It. reddish brown; firm; low plasticity |Collected sample 37.5-38.0'
| i 381 moist; creosote odor and oil sheen for chemical analysis
! i il Collect soil sample for
i ? gl_| IR _ chemical analysis from 38.5-
: . i | CL || i Silty CLAY; reddish brown: very stiff; low 38.0°
40.0 ? 40! | ||| plasticity; mcist
‘eologist R. Lamb LEGEND: C! - Completion interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter

PP - Pocket Penetrometer
TOC - Too Of Casing




P | LOG OF BORING No..  SB02
Ten -QNext ‘ SHEETNUMBER 3 OF 3
.t E DRILLING CONTRACTOR: _Best Drilling Services i+ Location-Diagram
. ENT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger i
PROJECT NAME: Houston Wood Perserving i
Works ’
PROJECT NUMBER: 44102068.07 SAMPLING METHOD: CME Sampler
PROUECT LOCATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
|scama Locanion: SB02 HWPW [TOC ELEVATION:
[WATER LEVEL:
START DATE: 3/3/97 masnoare:  3/3/97 WATER ELEVATION:
START TIME: FINISH TIME:
SAMPLER | samme o |recovervi oern | sow NOTES:
TYPE DEPTH (PPM) (FT) I N FEET GRAPH
cB9 4.9 | 41
a2
3l
sl ]
45.0 ss)_|
cB10 4.0 |48l ]
a7
a]
|
sl
___’ SILT; reddish brown; firn non-plastic; moist Collect soil sample for
50.0 501 | chemical analysis
] 49.- 49.5'
Cc811 32 |51l |
el
|
s3]
|
sl 1
55.0 55| A
L Bottom of boring at 55.0'
56
|| Backfilled with cement/
571 |bentonite grout on 3/3/97
s8|_|
59 j
| O
i | 50
—q3eologist: R. Lamb LEGEND: C! - Completion Interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




LOG OF BORING No.  SB03

| e e,
{ Ter r gNext SHESTNUMBER 1 OF 3
L — ! DRILLING CONTRACTOR: _Best Drilling Services Location:Diagrame: i
NT: Southem Pacific Lines IDRILLING METHOD: Hollow Stem Auger
PROUECT NAME: Houston Wood Perserving
Works :
PROUECT NUMBER: 44102069.07 ISAMPLING METHOD: CME Sampler :
PrROJECT LOGATION: 4910 Liberty Road ;
Houston, TX
SURFACE ELEVATION: !
|sorinG Locanion: TOC ELEVATION: i
WATER LEVEL: [
START DATE: 03/05/87 FINISH CATE: IWATER ELEVATION: i
START TIME: FINSH TIME: DATE: i
SwPLR | samme | ove  |Recovemv| oermd OIL. DESCRIPTICN AND DRILLING CONDITIONS NOTES:
TYPE CEPTH (PPM) (FT) IN FEET
|| Gravel Boring Advanced with 8 1/4-
C81 | 1-5 3.1 1! inch Q.D., 4 1/4-inch I.D. HSA
——— e = = — — — —
2| | SM | ['SAND, brown, fine grained creosote impacted
| moist __
3| | FILL 1 1| CINDERS: biack:
| I
4[| cL | |Siity CLAY: dark brown, low piasticity,
N moist, with creosote odor
5.0 | Collect sample for chemical
| analysis for 5 - 6 feet .
c82 5.0 |
ol
9 j grades gray and brown, mottled
|  light trace CaCO3 nodules
10.0 10l
| | | grades with iron oxide staining
C83 5.0 | 1l |
ol
| | ~ 1/2" sandy silt lens cantaining cregsote
13] |
_'l ~ 1/2" sandy silt lens containing creosote
14/ :
| ~ 1/4" sandy silt lens containing creosote
15|
CB4 3.9' | 16 —‘ I
| SILT, gray and reddish brown, mottled,
17 : low plasticity, maist, varved
| with ~0.1" thick sand seams
18 : creosote odor
- :
19l | Collect sampie for chemical
T analysis at 19 - 20 feet
! 20.0 201 |
“eologist: R. Lamb LEGEND: Cl - Compietion Interval
" .hecked By: SS - Spiit Spoon OVM - QOrganic Vapor Meter

PP - Pocket Penetrometer
TOC - Top Of Casing




LOG OF BORING No.  SBO03
|  SHEETNUMBER 2 OF 3
lbrRILLING CONTRACTOR:  Best Drilling Services ' _Eocation:Diagram:: - -7}
Southem Pacific Lines DRILLING METHOD: Hollow Stem Auger :
OJECT NAME: Hauston Waood Perserving !
Works i
PROJECT NUMBER: 44102069.07 SAMPLING METHOD: CME Sampler !
PROJECT LOCATION: 4910 Liberty Road i
Houston, TX
SURFACE ELEVATION:
BORING LOCATION: ITOC ELEVATION:
IWATER LEVEL: |
|START DATE: 03/05/97 FINISM DATE: 03/05/97  WATER ELEVATION: !
|sTare Tue: FINISH TIME: DATE: ! —
swper | swes | ow  [recovery| oert | son NOTES:
TYPE DEPTH °  (PPM) N IN FEET | GRAPH | |
c85 3.9 | 217
| _| SP Silty SAND, grayish brown, very fined grained,
! 21| wet, with creosote odor
! L
: 23|
; || ~ 1/2" diameter clay nodules
! 24| | clay nodules grade out Collect soil sample for
: || chemical analysis @ 24 - 25'
25.0 25_|
c86 3.8 | 26
.
! | =
: 28| | CL Silty CLAY, gray and brown mottled;
| | very stiff, low plasticity, moist -
291 _| creosote odor
30.0 | | 30 j
i
CB87 5 5.0 | 31 j
5 32 j
: i
s
] |
! 24 :
35.0 | 35 j
; || | grading with crecsote in hairline fractures
cB8 i < comprises ~ 1% of sample
!
l 37 j
i -
: 38|
||
39|
_ | 0.1" thick silt/sand lenses contain creosote Cailect soil sample for
40.0 : 40! | I chemical analysis @ 39.5-40
aologist: R. Lamb LEGEND: C! - Completion interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TCC - Top Of Casing




e | LCG OF BORING No:  SBO3
: TQ" ONext ; ! SHEETNUMBER 3 OF 3
— e ' DRILLING coNTRACTOR: _Best Drilling Services i simnbocation:Diagram =i
" ENT: Southern Pacific Lines 'DRILLING METHOD: Hollow Stem Auger
FHOJECT NAME: Houston Wood Perserving
Works
prOsECT NUMBER: 44102063.07 |SAMPUING METHOD: CME Sampier :
ProuECT LOCATION: 4910 Liberty Road :
Houston, TX '
SURFACE ELEVATION: !
|BornG LocaTIoN: [TOC ELEVATION: i
WATER LEVEL: ;
START DATE: 03/05/97 FIMISH DATE: 03/05/97 IWATER ELEVATION:
[sTART TME: FIMSH TIME: {IDATE:
SAMPLER | sAMPLE | o NOTES:
TYPE DEPTH | (PPM) ! i
| | i
cBg | 42 |41 ] silt/sand lenses grade out
|
| e
‘ |
! 43 |
sal ]
45 45
cB10 5.0 | 48]
| 47 _
w]
| I_.i
! 49| |
! i
50.0 ! sol 1 ML SILT, reddish brown; non-plastic
i | firm, wet; with trace of sand;
C811 | 5.0 511 creosote odor
i
! 52i ! Silty CLAY’, reddish brown: low
: |+ CL plasticity, very stiff, creosote odor
! 53i i
L 3" thick sandy silt, lens @ ~ 52'
! 5411 contains oil sheen & creosote odor
i L 3" thick sandy silt, lens @ ~ 54'
! 5511 contains oil sheen & creosote odor Collected soil sample for
I | ] i grading with creosote in fractures chemical analysis from
ST12 t 1.5 | s8l_| ~ 1% of mass silt lenses
! i
i 571 | - e
; ] Bottom of boring @ 57.0°
i sgl |
g i Borehole backfilled with
: 5911 cement/bentonite
| [l '  grout on 3/5/87
A | . 601 | :
. seologist: R. Lamb LEGEND: C! - Completion Interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Metsr

PP - Pockst Penetrometer
TOC - Too Of Casing




| LOG OF BORING No:. S804
i SHEETNUMBER 1 OF 3
‘oRILLING CONTRACTO Best Drilling Services s Location: Diagram:: i
CLIENT: Southem Pacific Lines JoritLNG MeTHoD:  Hollow Stem Auger
PROVECT NasE: Houston Wood Perserving
Woarks !
PROJECT NUMBER: 44102069.07 sampunc MeTHoo: CME Sampler :
PROECT LOCATION: 4910 Liberty Road i :
Houston, TX i i
lSURFACE ELEVATION:
|sorina Locanone Ilroc eLevaTion: |
IWATER LEVEL: |
START QATE: 03/05/97  mmssoare  03/05/97  |WATER ELEVATION: !
SAPLER | sweete l ovu lmv oePH | son : NOTES:
TYPE ' OEPTH pew ‘o | w AT | GRAM
i ‘i L] Baring Advanced with 8 1/4-
CB1 1-5 138.0 | 1| inch O.D., 4 1/4-inch I.D. HSA
1.
| 2l_]
| I Ll
| ! 31 | SM [ | SAND, black. medium grained. moist. contains creosote | Collect soil sample for
i FILL || 1 CINDERS. black, creosote odor chemical analysis@ 2' - 3'
‘ 4 SM | it SAND: It. brown. fine grained: moist. creosote addr
i i i | | Silty CLAY; black, stiff, low plasticity; moist, creoséte
5.0 | | 51 cL creosote odor, grading black and dark brown,
l l | || mottied
cs2 a | 5.0 | s
7]
8l |
i i | grading - gray and dark brown, mottled <
| ! ol | with slight creosote odor
i N -
10.0 ! 10l 1! | grading light gray and gray, mottled with iron oxide
| | || [ staining, creosote odor, grades out
CB3 | 1 5.0 | 11l | grading with 1/10" diameter CaCQO3 nodules
!
‘ 12]_]
i ; i | i
; ; f 131_|
5 ! !
! ? 14]_| !
15.0 | | 15]_| |
| E |
cs4 1 i 2.5 | 16]_|
; | i
! | 17{_| '
: ; i
| ! 18] |
i i | ML | | Clayey SILT; gray and reddish brown
i 3 i 191 [ mottled, low plasticity; firm with
| } | | | |trace sand, moist
| 20 | ? 20 l
Geologist: R. Lamb LEGEND: C! - Compietion Interval
|Checked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




P — LOG OF BORING No: _ SBO04 '
TQ" «gNext ! | _SHESTNUMBER 2 OF 3
_ — : DRILLING CONTRACTOR: _ Best Drilling Services i~ -Location-Diagram:: i
IENT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger |
" [ProECT NAME: Houston Wood Perserving i
Works
PROJECT NUMBER: 44102069.07 SAMPLING METHOD: CME Sampler
PROJECT LOGATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
|sorNG LocATION: [TOC ELEVATION:
WATER LEVEL:
START DATE: 03/05/87  meswoare  03/05/97  [WATER ELEVATION:
START TIME: FINISH TIME: DATE: | —
saPLER | sameLe o |Recovery' cepmn | son i NOTES:
TYPE OEPTH (PPM) FN N FEET | GRAPH
cBs 32 21|
22[_] sP | [[Siity SAND; fight gray, very fine to fine grained]
o wet, with mild creosote odor
23]
' 24]_
oL clay lens ~ 3" thick @ ~ 24.5
25 ' 251 creosote in sand lens ~ 2" thick @ ~ 24.8'
b collect sample not submitted
CcB6 45 260 | grading with strong creosote odor 25.5 - 26.0' for bio analysis
; __{ il sheen
LTl collect soil sample for
; _‘ chemical analysis from
i28( | 27 - 30 feet
2 j callect sample for chemical
| analysis @ 29.0 - 30.0'
3! |
i Siity CLAY’; reddish brown & gray, mottied,
CB7 5.0 31 | CL low plasticity; moist with cregsote in callect sample for chemical
- hairline fractures ~ 0.1% at mass analysis @ 31.0 - 32.0°
132
.
3|
] creosote grades out
35 35 :'_ mild creosote odor
cB8 50 38|
37|
|| grading with creosote in hairline fractures
38 ~1% at mass
L
Wi collect sail sampie for
i__l chemical analysis from
, 40.0 49! 0.1" thick silt/sand lenses contains creosote 39.5-40.0'
Geologist: R. Lamb LEGEND: Cl - Completion Interval
Checked By: SS - Split Spoon OVM - Crganic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




LOG OF BORING No.:  SBO04
| SHESTNUMBER 3 OF
DRILLING CCNTRACTOR: _ Best Drilling Services i Location:. Diagram:
CINT: Southemn Pacific Lines {|DRILLING METHOD: Hollow Stem Auger l
AIECT NAME: Houston Wood Perserving
Works
PROJECT NUMBER: 44102068.07 SAMPLING METHOD: CME Sampler
ProJECT LocaTION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
|sorinG LocATION: ITOC ELEVATION:
WATER LEVEL:
{sTarT DATE: 03/05/97 mesnoate:  03/05/97  ||[WATER ELEVATION:
|START TIME: FINISH TIME: DATE: —
SAMPLER SAMPLE avM RECOVERY| OEPTH l so. | C NOTES:
TYPE DEPTH (PPM) N N FEET ! GRAPH |
CB89 5.0 | 41 —{
__i cL Silty CLAY reddish brown; stiff; low plasticity;
42 moist; with creosote odor
o
_‘ grading very stiff
44 | -]
|
45.0 45| | CH CLAY; reddish brown: medium plasticity; hard;
: _l moist; with creosote in fractures ~0.5% of mass
CB10 5.0 | 48] |
I
a7_]
]
49 :l
50.0 50 j SILT; reddish brown; low piasticity; firm; moist | collected sample @ 51-52'
__‘ ML with creosote ~5% of mass in fractures for chemical analysis
CcB11 5.0 |51 | and trace clay
=1 1
] CLAY; reddish brown, medium plasticity; hard;
53| | CH moist, with crecsote in fractures ~0.1% of mass
A
55.0 s5] |
c812 5.0 sslé
s
sa|_|
sl
l__ Bottom of boring @ 60' Collect soil samples for
60.0 60 | Boring with cement/bentonite grout chemical analyisis 58 - 60'
seologist: R. Lamb LEGEND: C! - Completicn interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter
w . PP - Pockst Penetrometer
TOC - Too Of Casing




LOG OF BCRING No..  SBO05
SHEETNUMBER 1 OF 3
DRILUNG cONTRACTOR: _Best Drilling Services i Location:Diagrami
INT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger
PROECT NAME: Houston Wood Perserving
Works
pROJECT MuMBER: 44102068.07 SAMPLING METHOD: CME Sampler
PROJECT LOCATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
{sorinNG LOCATION: SB0S HWPW [TOC ELEVATION:
ATER LEVEL:
[starr oate: 3/4/97 mesnoare:  3/4/97 IIWATER ELEVATION:
START TIME: FINISH TIME: DATE:
SAMPLER | samps ! ow |mecovery| cert | sou [ C NOTES:
TYPE OEPTH | (PPW) (FN) IN FEET GRAPH g
¥ | | F Gravel; brown and dk. brown; loose; moist; Boring Advanced with
c81 1-5 4.0 1 I with some sand and silt (Fill) 8 1/4" Q.D., 4 1/4" |.D.
| L |hollow stem augers .
2 L
3 : cL Silty CLAY; dk. brown; very stiff; low plasticity;
H moist; grading brownish gray with iron oxide
41 staining; trace CaC03 nodules
5.0 5( 1 ML Clayey SILT; brownish gray; firm; low plasticity;
| moist
CcB82 | 5-10 5.0 6l 1 Silty CLAY; brownish gray; stiff; low plasticity;
| CcL moist with trace sand CaC03 nodules at approx.
71 6.5'
8 =22
| 2" layer of CaC03 nodules at approx. &' -
9| | Grading It. brownish gray
|| 3" layer of CaCQ3 nodules at 10’
10.0 100
c83 |10- 151 50 | 11| 2" thick clayey silt lens
| N Grading soft
| 121 Grading stiff
| || Grading soft
! 13]_|
i || Approx. 1" thick clayey siit lens
3 14| Grading very stiff
15.0 | 15[ Grading firm
b L . — e —— —
c84 |15-20! 5.0 | 16| ML SILT; brownish gray, soft, non-plastic: wet w/
| | trace sand and clay
i 171
i || Trace clay nodules
18 |
| L
| ol |Collect sail sample for
| | | SP | Silty SAND: loose; It. gray; with fine grained chemical analysis from
20.0 ! 201 | | wet with creosote odor 19.5-20'
_<5eologist R. Lamb LEGEND: C! - Completion Interval
Checked By: ) SS - Split Spoan OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




SBO5

_ = =, LOG OF BORING No.:
TQ“QNext p! | SHESTNUMBER 2 OF 3
—t | DRILLING CONTRACTOR: _ Best Drilling Services i i Eocation-Diagram::: i
*IENT: Southern Pacific Lines loRILLING METHOD: Hollow Stem Auger ;
JECT NAME: Houston Wood Perserving | i
Works | i
prOJECT NUMBER: 44102068.07 llsamPUNG METHOD: CME Sampler !
PROJECT LOGATION: 4910 Liberty Road I i
Houston, TX Il !
SURFACE ELEVATION: !
|sorma Locanon: SB0S HWPW TOC ELEVATION: i
[WATER LEVEL: ?
START DATE: 3/4/97 FINISH DATE: 3/4/97 IWATER ELEVATION: i
START TIME: FINISH TIME: {|DATE: ; —
SAMPLER | samms o |Recovervi ocerm | sow SOIL; DESCRIPTIONAND ORILLING: CONDITIONS:: NOTES:
TYPE OEPTH (PPM) FN IN FEET | GRAPH
CB5 5.0 | 21|
|| Grades very fine to fine grained
2 ===
2
N Collect soil sample at
24| | 24.0-24.5' for chemical
|| analysis
5.0 25|
cB6 | 5-10 5.0 | 260
27
1 28]
29[
10.0 3o _| ML Clayey SILT, gray and reddish brown; Stift,
| low plasticity; moist with sandy siit lens approx.
CB7 | 10-15 3.5 3l ! 0.1" thick
|| Varved
<~ I N I
| M SILT; reddish brown with gray mottling; non-
33 : plastic; wet with trace sand
L .
341! |Collect soil sample for
__{ chemical analysis from
15.0 35| 34.5-35.0'
‘*I ez emmIp  cosecy  cmm—mn oo cmmoso)  Gemsh) @EmTI)  AIDUDO GIoED) @SS a1
CcB8 [15-20 4.0 | 38| 1 SP | | Sity SAND; reddish brown; loose: very fine
| to fine grained; wet
7]
|
38l_|
L
T Collect soil sample for
' oL chemical analysis from
40.0 C 40! | 3940
- eologist: R. Lamb LEGEND: Cl - Completion Interval
Checked By: SS - Split Spoon OVM - Qrganic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




LOG OF BORING No. SB0S

P N |
TQ" ONext { SHESTNUMBER 3 OF 3
— | IDRILLING cONTRACTOR: _ Best Drilling Services zv Location-Diagram::i: .
IENT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger [
ROJECT NAME: Houston Wood Perserving
Works
prROUECT NUMBER: 44102068.07 SAMPLING METHOD: CME Sampler
PROJECT LOCATION: 4910 Liberty Road '
Houston, TX
SURFACE ELEVATION:
|acama Locanion: SB05 HWPW ITOC ELEVATION:
|WATER LEVEL:
START DATE: 3/4/97 rasnoate:  3/4/97 |lwaTER ELEVATION:
START TIME: FINISH TIME: |DATE:
SAMPLER | samers ow  |Recovery| oermd | sow | C : NOTES:
TYPE DEPTH (PPM) (FT) l N FEET GRAPH |
cag 5.0 | 41|
42 -—'
_J CH CLAY:; readish brown; hard; medium plasticity; |Collect soil sample at
431 moist 24.0-24.5' for chemical
|| |analysis
44 S
45.0 ss]_|
c810 2.0 | 48| Possible sand lens (no recovery)
a7
ag|
49 j 2" thick silt lens at approx. 48.0
50.0 sol_|
cs11 2.5 | s1]_|
2 e ]
| | ML SILT: reddish brown non-plastic, wet; with trace
531 | sand
54 j Collect soil sample far
__* chemical analysis 54-55'
55 .
e e e e e e e e e ]
c812 3.2 | ss[_| CH | [CTAY: reddish brown: medium plasticity; firm:
_’ moist
57 =]
58 j |Bottom of boring at 60°
| _ Boring backfilled with
58| | ML Clayey SILT; reddish brown; low piasticity; firm; |cement/grout bentonite
a0 | P
60.0 ! 60
_Geologist R. Lamb LEGEND: C! - Complstion Interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




LOG OF BORING No.: SB06
SHEETNUMBER 1 OF 3
— IoriLLNG conTracToR: _Best Drilling Services “Location: Diagram::...:
ENT: Southem Pacific Lines DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Perserving !
Works |
PROJECT NUMBER: 44102063.07 SAMPLING METHOD: CME Sampler !
PROJECT LOCATION: 4910 Liberty Road !
Houston, TX !
SURFACE ELEVATION: !
|BornG Locamon: SB06 HWPW ITOC ELEVATION: i
|WATER LEVEL: i
|starr cate: 3/4/97 muswoare:  o/4/97 IWATER ELEVATION: |
START TIME: FINISH TIME: DATE: !
SAMPLER I SAMPLE o |[Recovery| oePTH | son it NOTES:
TYPE | DOEPTH (PAM) Fn IN FEET | GRAPH
| FILL i Il Gravel Boring Advanced with
Cc81 1-5 3.5 1 8 1/4" O.D., 4 1/4" |.D.
|| SM SAND - It. brown; locse, moist; mild creosote jhollow stem augers
2l | odor
L
3l
l s
4l | FILL Y I Cinders _ |Collect samples from 4' to §'
|| CL Silty CLAY; black; stiff; low piasticity; moist; |for chemical analysis
5.0 5] creosote odor
L Grading dark gray
c82 | 5-10 5.0 sl_1
N Grading It. gray with iron oxide staining; creosote
71 odor
|| Grades out
8 [
I
10.0 10_
CB3 ! 50 | 11| Silt lens approx. 2" creosote impacted
||
12_|
|
13| Silt lens approx. 3" crecsote impacted
14]_ Silt lens approx. 2" creosote impacted
15.0 15]_
cg4 4.5 1st Sand lens approx. 1" creosote impacted
w0
|
185 Silt lens approx. 2" creosote impacted
}_l Silt lens approx. 3" creosote impacted
191 | _ Collected soil sample from
; L ML ll SILT; gray; firm; non-piastic; moist with trace sand |19.5-20 for chemical
20.0 @ 200 | || creosote impacted analysis
“Seologist: R. Lamb LEGEND: CI - Completion Interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter
PP - Pockat Penetrometer
TOC - Top Of Casing




I =R | LG OF BORING No:  SBOB
l IT QNext ! SHEETNUMBER 2 _OF 3
. s | IpRILLING CONTRACTOR: _ Best Drilling Services L
ENT: Southern Pacific Lines IDRILLING METHOD: Hollow Stem Auger
. <OUECT NAME: Houston Wood Perserving
Woarks
PROJECT NUMBER: 44102069.07 SAMPLING METHOD: CME Sampler
PROJECT LOCATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
|80RING LOCATION: SBO6 HWPW ITOC ELEVATION:
IWATER LEVEL:
|staRT DATE: FINISH DATE: IWATER ELEVATION:
START TIME: FINISH TIME: DATE:
SUPER | SR o |Recovery| oer | son [ C :SOIL: OESCRIPTICN AND ORILLING. CONDITIONS- NOTES:
TYPE OEPTH (PPM) FT IN FEET GRAPH |
| i
C85 4.2 | 21| | SP || | Siity SAND:; It. gray: loose; very fine to fine
__{ grained; wet with mild crecsote odor
n p=T)
|
2]
24 :l_ Collect samples from 24' to
,__‘ CL 25' for chemical analysis
25 i
cB6 | 5-10 3.1 26___-{
|
27]_| CL Silty CLAY; light gray; very stiff; low plasticity;
__{ moist with iron oxide staining
281 |
29 j
o]
cB7 2.0 | 31 j
]
i -
| 33| SP Silty SAND: It. gray; very fine to fine grained; Collect soil sample for
| wet: with creosote odor eotech analysis
34 e
sl
L : . -
CB8 5.0 |38l ! CH CLAY: reddish brown; hard; medium plasticity;
- moist with trace hairline fractures; creosote in
37 fractures
- :
38| 1" thick lens CaC03 nodules
g .
l L_.{ | Creosote in fractures grades out
40.0 | | 401 | i
Geologist R. Lamb LEGEND: C! - Compietion Interval
Checked By: 8S - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetromster
TOC - Top Cf Casing




| LOG OF BORING No.: SB06

‘ SHEETNUMBER 3 OF 3

- s = DRILLING cONTRACTOR:  Best Drilling Services i Location:Diagram. i
‘ENT: Southemn Pacific Lines loRILLING METHOD: Hollow Stem Auger
JECTNAE: Houston Wood Perserving |
“Works i
pROUECT NUMBER: 44102063.07 SAMPLING METHOD: CME Sampler
PROJECT LOCATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
|aorave Locanore: SB06 HWPW ITOC ELEVATION:
IWATER LEVEL:
START DATE: FINISH DATE: |WATER ELEVATION:
|sTarT TIME: FINISH TIME: ||[DA
SAMPLER SAMPLE ow |recoveryl oermn son | G lfiEE NOTES:
TYPE DEPTH PPM) N ! IN FEET | GRAPH ' | !
| i
CB9 50 |+ | Grading with creosote in hairline fractures
L]
42| |
al
sl |
- Approx. 2" thick layer of CaC03 nodules
45.0' 451
cB10 4.7 | 46 : Creosote in fractures grades out
a7l
w]
| ) -
49| | ML Clayey SILT; reddish brown; low plasticity; |Coilect soil sample from 49
l __l moist lto 50 for chemical analysis
50.0 50
s
52|_
s3l ]
s4l |
o
| |Collect soil sample for
ST 2.0 | ssl_/ eotech analysis
57.0' 57 —‘
|
58 b
I
s9l_| Bottom of boring at 57
: ! Backfilled with bentonite
| s0.0 ool |
seologist R. Lamb LEGEND: Cl - Campletion Interval
{Checked By: SS - Spiit Spoon ~ OVM - Organic Vapor Meter

PP - Pocket Penetrometer
TOC - Top Of Casing




! T v | LOG OF BORING No..  SBO7
[ Terranext J SHESTNUMBER 1 OF 2
i — | loriLLnG conTRACTOR: _Best Drilling Services .. . Location:Diagram: i :
~*ENT: Southern Pacific Lines IDRILLING METHOD: Hollow Stem Auger |
ECT NAME: Houston Wood Perserving |
Works |
PROJECT NUMBER: 44102068.07 SAMPLING METHOD: CME Sampler
PROUECT LOCATION: 4910 Liberty Road
Houston, TX
ISURFACE ELEVATION:
|sorma Locanon: S807 HWPW [TOC ELEVATION:
IWATER LEVEL:
START DATE: 3/06/97 FNSH DATE: 3/06/97 |WATER ELEVATION:
START TIME: FresH TIME: lloaTe:
sun.sni S ovu mrml soi. NOTES:
TYPE ' OCEPTH (PP (FT) - N FEET | GRAPM
A | Gravel (Fill) Boring advanced with 8 1/4"
1! Q.D. 4 1/4" 1.D. hollow stem
| __' Railroad Ties (Fill) augers
e " 2 Jzzme=
81 | 2.8 : __’_’ - —
| i3 | Gravel (Fill) |Collect soil sample for
b SM SAND; Black; fine grained; moist with creosate jchemicai analysis 2.5-3.0'
o4l odar; grading brown (Fiil)
5.0 | s[_J CL | | Silty CLAY; dk. brown/black mottled; sti, low
P plasticity; moist; creosote odor
CB2 3.4 i sl |
o] Grading black very stiff
7]
| 8]
L el Grading - gray with iron oxide staining
| :
| 10.0 - 10[_
cs3 4.1 1]
c L Grading lIt. gray; stiff
.12 |
i C L
i 13|
| 14
| =
| 15.0 F15] |
cas | 3.5 i 18
b7 j
1 18] _
'l i _’ ML Clayey SILT; It. gray; firm; low plasticity; moist, |Collect soil sampie 19-20' for
; Pl contains oil sheen; creosote cdor chemical analysis
| | M
. 20.0 f20l |
“eologist: R. Lamb LEGEND: C! - Completion Interval
.hecked By: SS - Spiit Spoon OVM - Qrganic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




i o e : LOG OF BORING Ne:  SBO7
i erraNext J SHESTNUMBER 2 OF 2
. e : IDRILLING CONTRACTOR: __ Best Drilling Services _tocation Diagram::
IENT: Southem Pacific Lines [[DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Perserving
Works ;
PROJECT NUMBER: 44102069.07 I|SAMPUNG METHOD: CME Sampler
PROJECT LOCATION: 4910 Liberty Road . )
Houston, TX i
SURFACE ELEVATION: i
|sorwiG Locanon: SBO7 HWPW TOC ELEVATION: !
lwATER LEVEL: i
START DATE: 3/06/97 FINISH DATE: 3/06/97 ||WATER ELEVATION: i
START TIME: FINESH TIME: loaTe: :
sAMPLER | saweLe ow  |recovery cepm | son | C NOTES:
TYPE OEPTH PP N N FEET | GRAPM ;| |
| Collect soil sample at 21-22'
cBs 42 21| | for chemical analysis
R I
- 221 _| SP Silty SAND; brownish gray; fine grained; wet Collect soil sample at 22-23'
| Contains crecsote for chemical analysis
23!_|
24 :
| Collect soil sample at 24-25'
25.0 ~ 25 2" laver cemented sand - contains creosote for chemical analysis
L Bottom of boring @ 25.0'
261
__l boring backfilled with
c2rl | cement/bentonite grout
28]
29
—I
—
1
]
|
]
|
|
~Seologist: R. Lamb LEGEND: C! - Comptetion Interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter
PP - Pockst Penetrometer
TCC - Topo Of Casing




LOG OF BORING No.: SBO08

& T&! r_GNext ! SHEETNUMBER 1 OF 2
— |DRILLING CONTRACTOR:  Best Drilling Services s nLocation: Diagrame
aNT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger
PrRoJECT NAME: Houston Wood Perserving |
Works !
PROJECT NUMBER: 44102069.07 |lsAMPLING METHOD: CME Sampler
prOUECT LOCATION: 4910 Liberty Road
Houston, TX
ISURFACE ELEVATION:
|scrmnG Locanon: SB08 HWPW [roc sLEvATION:
IWATER LEVEL:
START DATE: 3/6/97 masoate  3/6/97 l\WATER ELEVATION:
{starT TIME: FRaSH TIME: i —
sauPER | samps oM  |recovervi oM NOTES:
TYPE OEPTH (PPM) (FT) N FEET
P Boring advanced with 8 1/4"
1 0.D. 4 1/4” |.D. hollow stem
P augers
2! —
i | SM SAND; biack; fine grained; moist, creosote odor
Cc81 2-5 2.5 3|
|
4i | CL Silty SANDY CLAY:; black; firm: low plasticity;
'___ moist; strong creosote odor Collect soil sample at 4-5'
5.0 si_| for chemical analysis
L
c82 |5-10 5.0 | 6] CL | | Silty CLAY; black; very stiff,
L low plasticity; moist; strong creosote odor
7!
— =
o]
l - -
9l | Grading gray with iron oxide staining
10.0 o]
|
c83 |10-15 45 | 1] Grading with crecsote in hairline fractures
125 Grading with pea to gravel size CaC03 noduies
L
131
| grading with varved bedding
141l i Callect soil sample 14-15' for
b chemical analysis
15.0 15_]
C84 [15-20 4.2 15H _ _
{1 i | Clayey SILT, brownish gray; firm; low plasticity;
170_] ML | [moist; creosote ador
] Collect soil sample 18-19' for
18| chemical analysis
L ,
191! i
Bt
20.0 20! i
Jeologist: R. Lamb LEGEND: C! - Completion Intarval
_<hecked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




T LOG OF BORING No.:  SBO08
: TEI T QNext , SHESTNUMBER 2 OF 2
m— e ' 'DRILLING CONTRACTOR: _ Best Drilling Services sl Location:Diagram::: i
_ENT: ) Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger :
ProUECT NAME: Houston Wood Perserving .
Works i !
PrOUECT NUMBER: 44102063.07 'SAMPLING METHOD: CME Sampler !
PROJECT LOCATION: 4910 Liberty Road | i
Houston, TX ' | [
SURFACE ELEVATION: |
|sormG LocaTion: SB808 HWPW TOC ELEVATION: i
WATER LEVEL: i
START OATE: 3/6/97 masHoare.  3/6/97 ‘WATER ELEVATION: !
START TIME: FINISH TIME: ‘DATE: i
SAMPLER | SAMPLE ovu  |recoverv| ocerm ' sou |C NOTES:
TYPE OEPTH (PPM) " | wresr | craew !
c8s 4.1 | 21 j
S
| | SP | (Silty SAND; It. gray; very fine to fine grained; wet;
23] ! .with creosote odor and oil sheen
24|
L] .
251 | _
L i Bottomn of boring at 25.0'
261 L Boring backfilled with
] Ao cement/bentonite grout
27| ?
‘_ -
28]_| ;
L !
291_|
L :
o |
O !
31| i
| !
32! !
|
| 33':‘ i
! i
34[:. |
| 1o
s | i
| !
36!
| i
7! !
| !
. 38| |
i 1o
3ssj i
oL
bagl 1
“eologist R. Lamb ~ LEGEND: C! - Completion Interval
" necked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




i LOGOF BORING No:. MW-12A
i SHEETNUMBER 1 OF 2
j DRILLING CONTRACTOR: _ Best Drilling Services i~ Location Diagram
ENT: Southern Pacific Lines DRILLING METHOD: Hollow Stem Auger |
PROJECT NAME: -Houston Wood Preserving ! :
Works 1 ' ;
PROJECT NUMBER: 44102068.07 {SAMPLING METHOD: Split Spoon :
PROJECT LOCATION: 4910 Liberty Road !
Houston, TX | !
SURFACE ELEVATION:
|sorwG LocaTion: West Side {[TOC ELEVATION: i
IWATER LEVEL: 5.52' -
|sTasT oate: 02/27/97 masnoare:  02/27/97  WATER ELEVATION:
START TiME: 07:45 rusnue:  09:40 LDATE: 03/25/97 .
SAMPLER | SAMPLE | OVM  RECOVERY! OEPH | sou : C! . -SOIL: DESCRIPTION AND DRILLING.CONOITION NOTES:
ree | ogpe | @ew  @n  worest ' caaew | | S O T f .
; o FILL, moist, 10YR3/1, Sample Retained For
SsS 0-5 ! — -375: 1|1 1 very dark gray, gravel, roots, Chemical Analysis
1 : | | FILL brick, slight odor
| ; |2
=
: : - | il Slightly moist
; P | I CLAY, silty, slightly moaist, PP =20
; ! | 4 : | | 10YR4/1, dark gray, calcareous nodules
R
|5
| | Moist, 10YRS/1, gray,silt seams
SS 15-10: — {50! 6 |
i e |
s ! | 7 i
“ 1 | P Silt content decreases, 25%
! } 8] CcL | | calcareous nodules 10YR7/1
; P2 ( || Light gray with 10YR6/8 brownish yellow and )
! |9l ! , i 10YR4/1 dark gray mottling, silt seams
' ! | i 1o
Lt
: ! P siit seams
SS {10-15¢ — @ 5.0 ‘11, !
i i | L= :
i y 121 | ?
! : H ho
' ; b g3
; 1-: i
: VR ;
; I it SILT, clayey, slightly moist,
R 10YRS/1, gray, odor, clay seams
I ! ! P MLy
SS !15-20: — :3.75:16_|
I i Pod i
; | AT | i SAND, wet, 10YR7/1, light gray
il i ! with greenish tint, fine grained,
;18 | [ odor, staining with 10YR2/1, black,
P i 1and 10YR3/3 dark brown
191 SP |
, : 20 i
‘(Geologist: 8. Goldsby LEGEND: C! - Completion Interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter
PP - Packet Penetrometer
TOC - Too Of Casing




| LOGOF BORINGNo.. MW-12A

ESHEET NUMBER 2 OF 2

DRILLING CONTRACTOR: _Best Drilling Services

.i._Location Diagram

Southemn Pacific Lines

.DRILLING METHOD: Hollow Stem Auger

- IECT NAME:

Houston Wood Preserving

Works

44102068.07

ISAMPUNG METHOD:

Split Spoon

PROJECT LOCATION:

4910 Liberty Road

i

Houston, TX

SURFACE ELEVATION:

West Side

iiToC ELEVATION:

WATER LEVEL:

5.52'

|START DATE:

02/27/97

FINISH DATE:

02/27/97

IWATER ELEVATION:

ISTAR?TUE:

07:45

FINISH TIME:

09:40

{DATE:

03/25/97

SAMPLER -
TYPE

SAMPLE

' DOEPTH

ovM

(PPM)

‘RECOVERY! OEPTH |

so. 1 Ci:

)

" ™ FEET ' GRAPM

NOTES:

SS :20-25]

| 5.0 |

N
-

B S—
|

[
w

[N}
»

N
(4.}

N

| SAND, wet, 10YR7/1, light gray,

Sample Retained For

with greenish tint, fine grained, odor,

Chemical Analysis

staining with 10YR2/1 black and 10YR3/3

dark brown

|

SP -

SS_i25-30;

[N ]
[+)]

D

& N

[
©0

[&)
o

CLAY, slightly silty, very slightly moist, 10YR7/1,

PP = 4.0

light gray, >25% mottling with 10YR&/8,

|| brownish yellow, green and black staining,

Sample Retained For

odor

Chemical Analysis

]

it Silt content = 50%, strong odor

g

|
|
|
|
i

|
|

w «w
N =N

w
(A]

[R]
(3}

LT

w
[}

(8]
~

w
[+]

w
[Te]

[Boring TD @ 30.0

L1

[

. seologist:
Checked By:

'é-.—Goldsby

LEGEND:
SS - Split Spoon

C! - Completion Interval
OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




LOG OF 2CRINGNo.. MW-128

| SHEETNUMBER 1 OF 1

'DRILLING CSNTRACTOR: _ Best Drilling Services Location Diagram
 IENT: Southern Pacific Lines "DRILLING METHOD: Hollow Stem Auger
JECT NAME: Houston Wood Preserving
Works i
PROJECT NUMBER: 44102068.07 SAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road
Houston, TX !
ISURFACE ELEVATION:
BORING LOCATION: West Side Toc ELEVATION:
|WATER LEVEL: 5.60'
|samroare:  02/27/97  ewusnoare:.  02/27/97  WATER ELEVATION:
START TME: 10:15 mesumee: _ 13:10 DATE: 03/25/97
SAMPLER : sAMPLE ovu ;ascovsmrg 0EPTH : sai Ch.ii . .. SOLDESCRIFTIONAND EPLLING C RTINS : NOTES:
TYPE . DEPTH (PPM) : (FT) ' INFEET ! GRAPH " | 5. - .~ - 5 Nt Sineel O %y Mhser
| ._! _ CLAY, slightly silty, very slightly moist, 0 - 25' not logged
SS :25-301 — ! 50 .26} 4 4 10YR7/1, light gray, >25% mottling with 10YR6/8 | because of close
Pl i il brownish yellow, green and biack staining, proximity to MW-12A
Par | | i creosote @ 30", strong odor
b .
‘28] | CL | |
O
i | 290 | .
;1
i 301 | §
| P | SAND, saturated, 7.5YR4/6, Sample Retained For
ST 130-35i — ! 25 ‘3t strong brown with 7.5YR6/1 Chemical and
I cooL gray, fine grained, silt nodules, Geotechnical Analysis
f32 | i |Lsheen, strong odor
- 5
, 2. 1
i i oo I )
! | b3 ] I
: LI |
| 35| ;
1 isP!
SS (35-401 — 5.0 : 36| |
! oo |
| l ;AT | i
3 . g '_} i
i ! B
; i i i
‘ L 39| i
| ! | 40 | 1 .
, . |__{ 1| CLAY, very slightly moist, 10R4/6, Sample Retained For
SS_40-451 — 150 41| I 1| red, hard, firm, fat, scattered Chemical and
| P i | .small calcareous nodules Geotechnical Analysis
| H 42! |
! 1 5 PP =45
! 43t _1 CH |
i . i
i a4 1 ;
| O |
. i 45. | Boring TD @45.0' I
“eologist: B. Goldsby LEGEND: C! - Completion Intervai
<~hecked By: . SS - Spiit Spaon OVM - Organic Vapor Meter

PP - Pocket Penetrometer
TOC - Top Of Casing




! LOG OF BORING No.. MW-12C
: l ' ! SHEETNUMBER 1 OF 1
DRILLING CONTRACTOR: _Best Drilling Services L Location Didgrami
iNT: Southern Pacific Lines DRILLING METHOD: Hollow Stem Auger :
PROJECT NAME: Houston Wood Perserving through 10" PVC casing !
Woarks i
PROJECT NUMSER: 44102069.07 © - llsAMPUNG METHOD: CME 5-foot Sampler |
PROJECT LOCATION: 4910 Liberty Road i
Houston, TX
SURFACE ELEVATION:
BORING LOCATION: MW-12C [TOC ELEVATION:
I[WATER LEVEL:
|sTarT DaTE: 4/21/97 FINSH DATE: 4/21/97 |WATER ELEVATION: i
|START TIME: FINISH TIME: IDATE: i —
SAMPLER | SAMPLE ow  |recover| o | sow | C ING: : NOTES:
TYPE OEPTH (PPM) (F N FEET " craem | | : N
. ] |Boring Advanced with 8 1/4-
c81 l 42 |61 | ML Clayey SILT; reddish brown; firm; - linch Q.D., 4 1/4-inch 1.D. HSA
_‘ low plasticity; moist
62 )
|
s
T
| | grading with trace sand
65.0 1651 1
|
CB82 1.5 | esl_| SP Silty SAND; reddish brown; very fine grained;
|| wet with nodules of cemented sand. Sand heaves ~ 1.0 foot
67| into auger
68 -
6sl_| -
| &
70.0 70[ |
|
CB3 l I 2.7 71E
|
721 1
a
730 | -
}_I CH CLAY; reddish brown; hard;
74| | medium plasticity
75.0 7sﬁ _
H Bottom of boring @ 75.0
761 Instail MW-12C
i
7]
|
78] |
1
79| |
i
. gol | ' _
Seologist: R. Lamb LEGEND: C! - Compietion Interval
- shecked By: SS - Split Spoon OVM - Organic Vapor Meter
' PP - Pocket Penetrometer
TOC - Top Of Casing




LOG OF BORING No:  MW-12C
SHEETNUMBER 2 OF 2
DRILLING CONTRACTOR: __ Best Drilling Services . exov Location:Diagramy::.i
4T Southern Pacific Lines IDRILLING METHOD: Hollow Stem Auger '
PROJGCT NAME: Houston Wood Perserving through 10" PVC casing :
Works i
PROJECT NUMBER: 44102068.07 SAMPLING METHOD: CME 5-foot Sampier |
PROJECT LOCATION: 4910 Liberty Road i
Houston, TX i
SURFACE ELEVATION: |
|sommia Locamon: MW-12C TOC ELEVATION: i
WATER LEVEL: i
START DATE: FINISH DATE: |WATER ELEVATION: :
START TIE: FINISH TIME: loATE: —
SAMPLER | sammE ovM  [RECOVERY| OEPTH | som i NOTES:
TYPE OEPTH (PPMY (FT) I IN FEET | GRAPH
[ [Boring Advanced with 8 1/4-
CB1 42 | &1 _| ML Clayey SILT; reddish brown; firm; linch O.D., 4 1/4-inch I.D. HSA
| ] low plasticity; moist
62| |
63|_|
84
l | | grading with trace sand
65.0 651 |
cB82 ‘ 1.5 | e6[_] SP [ | Silty SAND: reddish brown; very fine grained;
N wet with nodules of cemented sand. Sand heaves ~ 1.0 foot
671 _| into auger )
- =
68l
| -
g9l |
700 | o]
|
cas | l 2.7 | 71
| 72
i ]
73
| _'I CH CLAY; reddish brown; hard;
| 741 | medium plasticity
| 750 ! | 750 |
! | Bottom of boring @ 75.0
% 76[_| Install MW-12C
| ]
i
| 78 j
e =
79|
T ] |
! : go! | !
sologist: R. Lamb LEGEND: Cl! - Completion Interval
necked By: SS - Split Spocn OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




1 LOG OF BORING No.:

MW-13

SHEETNUMBER 1 OF 2

TYPE CEPT™H

FN

IN FEET GRAPN

e - 'DRILLING CONTRACTOR: _Best Drilling Services Location Diagram -
CLIENT: Southern Pacific Lines DRILLING METHOD: Hollow Stem Auger
ROJECT NAME: Houston Wood Preserving i
Works !
PROJECT NUMBER: 44102063.07 ‘SAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road i
Houston, TX |
ISURFACE ELEVATION:
|sormiG Locaica: NW Comer of Site {TOC ELEVATION:
IWATER LEVEL: 9.43'
START DATE: 02/25/87  aswoare:  02/25/97  \WATER ELEVATION:
|sTART TIME: 10:00 FRaSH TIME: 12:00 “DATE: 03/25/97
sawPsR  sawee | o irecovervi oeed  son | C , SOt DESCRIPTION AND ORILLING ConD NOTES:

Pev) !

i |
— | 580!

1

2

|

<
=

i0 - 4'; Fiil asphaft gra\}ei

Sample Submitted Far

SILT, very slightly moist, odor,

Chemical Analysis

10YR3/1 very dark gray

5.0

SS 10-15

wn

Y pury - -
(&) N - o 0 <] ~ (2]

-
H

-
(3]

LT

0O
-~

11

LEET

| CLAY, silty, very slightly moist,

PP =25

1 10YR3/1 very dark gray, firm odor

10YR6/1 Gray with dark green staining;

1/4" - 1/2" calcium nodules

SS '15-20

5.0 !

!
I
i
! |
t
!
|
I
1
]

oy s - -
[(e] [+ ] N O

n
o

w
)

LT T Y e

' SAND, wet, loose, fine-grained,

Sample Submitted For

it 1 10YR7/1 - light gray

Chemical Analysis

seologist
[Checked By:

B. Goldsby

LEGEND:
SS - Spiit Spoon

C! - Completion Interval
CVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




i | LOGOF BORINGNa.: MW-13
i ; SHESTNUMBER 2 OF 2
: : : ORILLING CONTRACTOR: _Best Drilling Services & Location Diagram -
“NT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger !
CT NANE: Houston Wood Preserving :
Works i :
PROJECT NUMBER: 44102068.07 SAMPLING METHOD: Split Spoon i
PROUECT LOCATION: 4910 Liberty Road B !
Houston, TX i i
SURFACE ELEVATION: i
|sorma Locamon: NW Corner of Site ITOC ELEVATION: ;
{WATER LEVEL: 9.43' 1
|start cate: 02/25/97  mwsnoare:  02/25/97  (IWATER ELEVATION: [
START TIME: 10:00 rasune: 12:00 IDATE: 03/25/97 : _
SMPLER | SAMPLE ovu  [Recovervi oermH | son ' C . NOTES:
wee | oepmH faa) N | NFEET | GRaRM ik
s T =
ss l20-251 — is50!l21 1 sPp =
' }_ i 1| CLAY, slightly moist, 10YR7/1 PP =4.0
2| i ' Light gray, mottling with 10YR6/8 Sample Submitted For
L i i brownish yellow, firm Chemical Analysis
23 ! qod
Ll CH | |
24 | 1 i
| :
i 251 DRY
] l_ .
261 | [Boring TD = 25.0 Feet
-
al] i
i L -
28 1
i ; -
291 | '
oL |
30i_| g
! Yo i
f 31 D
| i |
! 32! | i
; ] = I
: i 3] j
| 0
; 34| :
L
3L
) | i
e 3 < T
| - |
i 37 _| |
| | 7
! i 38 .__'
R o L
i | 39|
™
: ! 1 40: | i
" eologist: B. Goldsby LEGEND: Cl - Compietion Interval
Checked By: SS - Spiit Spoan OVM - Organic Vapor Meter
PP - Packet Penetrometer
TOC - Too Of Casing




LOG OF BORING No.. MW-14
! - SHEETNUMBER 1 OF 3
'DRILLING CONTRACTOR: __Best Drilling Services ‘Location Diagram
NT: Southern Pacific Lines {DRILLING METHOD: Hollow Stem Auger
v 1 NECT NAME: Houston Wood Preserving | ]
Works i
PROJECT NUMBER: 44102069.07 ISAMPUNG METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road :
Houston, TX j
|SURFACE ELEVATION:
|sorinG Locanon: |roc eLevaTiON:
WATER LEVEL: 7.71
START CATE: 02/27/97  rmswoare  02/27/97  'WATER ELEVATION:
START TiME: 13:45 rusimve: 15:30 IDATE: 03/25/97 .
SAMPLER | SAMPLE CM  RECOVERY oEPTH son | C. ¢ SOILPSSCRIPHON AND PRILUNG'CQNDmCNS:_ gt NOTES:
wee D omme | owe | om s | o g B i e T
i | L | | FILL, moist, 10YR4/6 dark yellowish brown
SS | 0-5| — 375 11| FILL | igrades to 10YR3/1 very dark gray, wood pieces
| o i 1.5-1.75" SAND, slightly moist, 10YR6/4
i 2! =2  light yellowish brown, fine-grained _
[ 1.75 - 5§ CLAY, silty, very slightly moist, PP =275
3| i 110YR2/2 very dark brown grades to
| |_| CL : 1 10YR4/1 dark gray, odor
| sl
I
5! 1
- ] 4 CLAY Sample Callected In A
ST | 5-7 — 20 sl 1 Shelby Tube For
o E Geotechnical Analysis
i o ¢ I CLAY, silty, moist, 10YRGE/2 light yellowish gray, |PP =25 °
ss {7-10! — 130 81 | { mottling with 10YR&/8 brownsih yellow and
i | Il | {10YR4/1 dark gray, calcareous nodules.
| ! 9| 1 || Fe nodules, greenish tint, interbedded
i i oo 1| silt lenses
i ' " 10l 1
! | - :
SS_110-15: — | 50 - 11| |
; i L leLy !
i i 123___! !
* ! i
| [ 13|
1 i L_i |
: : 14| ]
! L
; ! 151 ] [ODoR
! i | o i SAND Sample Collected In A
ST :15-17i — 1 20 - 16l ; Shelby Tube For
| i il Geotechnical Analysis
i ! 170 ] :
; ; i F : 1 SAND, wet, 10YR6/1, gray, odor, sheen, Sampe Retained For
SS :17-20i — 1 3.0 18| { |greenish tint Chemical Analysis
| R
! i 19i 1 SP { |
! ! fl 12" Clay seam with creosote staining
; ! i 20! | 1 and globules
_z2ologist B. Goldsby LEGEND: C! - Completion Interval
“[Checked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Topo Of Casing




~ca | LOGCF 30RINGNe: MW-14
& : , SHEETNUMBER 2 OF 3
EX O _DRILLING CONTRACTOR: _ Best Drilling Services Location Diagram -
'ENT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger '
ECT NAME: Houston Wood Preserving )
Works i
PROJECT NUMBER: 44102069.07 ISAMPUNG METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road i ;
Houston, TX il :
|SURFACE SLEVATION: [
BORING LOCATION: IIToc ELEVATION: :
|WATER LEVEL: 7.71
START DATE: 02/27/97 rusnoate:  02/27/97  ||wATER EL=vATION:
START Time: 13:45 mmsve: 15:30 paTe: 03/25/97
SAMPLER | SAMPLE | OVM  RECOVERY' OEPTH | s | SHEHS SOIL DESCRIPTION:AND DRILLING ‘CONDITION, NOTES:
e i oermH | pew | m  weresr | craemw o1 L EEEEE
; | f SAND, wet, 10YRE/1, gray, slight odor,
SS 120-25 — |50 211 no staining
i { L L]
! ! P22y
| L
: ! ' 231_| SP
T BN
! ! 24i_| i
: | | o i
5 | | . 25 !
i i . CLAY, silty, slightly moist PP=4.0
SS 125-30: — 5.0 i 26i | 10YR7/2, light gray, with 10YR6/8
i i ;L1 CL brownish yellow mottling, firm, hard
L 2]
| Yy
! ! P28 |
| P CLAY Sample Retained For
l i L 291 Geotechnical Analysis
: oo i
! i : 30¢ ! |
: g ! P CLAY, slightly moist, 10R4/8, red with PP =2.0
SS '30-35i — | 50 - 31 P 10YR7/1; light gray mottling, calcareous seams.
! i Lo 1/2 - 3/4" thick, moist @ 31', 32', 33", and 34".
; | 21 | {Verysity31-35
! ~ B ] 1
i 3_! CL;
! b i
i 34y i
' ; i : :_.‘ f
' | i 0350 | ]
; i | s | | SAND, slightly silty, wet, 2.5 YR5/8, red, Sample Retained For
SS 35-40i — 1| 25 36! § fine grained, clay nodules. 2" clay @ bottom, Chemical Analysis
i ; i ] I | then 2" hard cemented sandstone or claystone,
: : ; 7 _ | 12.5YRS/8, red, with 10YR7/2, light gray mottling
T I
: ! | 3 I_i SP |
: i T
[ L ! ]
i 4. ]
alogist: B. Goldsby LEGEND: C! - Compietion interval
-iecked By: SS - Split Spoon OWM - Organic Vapor Meter

PP - Pocket Penetrometer
TOC - Too Of Casing




LOG OF BORING No.: MW-14

i | SHESTNUMBER 3 OF 3

'DRILLING CCNTRACTOR: _ Best Drilling Services i Location Diagram

ENT: Southern Pacific Lines “DRILLING METHOD: Hollow Stem Auger :

PROJECT NAME: Houston Wood Preserving ! i

Works i i

PROJECT NUMBER: 44102069.07 SAMPLING METHOD: Split Spoon i

PROJECT LOCATION: 4910 Liberty Road : i

Houston, TX i :
ISURFACE ELEVATION: '

|sormG LocaTon: {TOC ELEVATION:

\WATER LEVEL: 7.71

|starT oaTE: 02/27/97 emsnoare: 02/27/97  'WATER ELEVATION: :

START TIME: 13:45 musenee 19:30 “DATE: 03/25/97

NOTES:

SAMPLER | SAMPLE | OVM  RECOVERY ZIEPTH | SOL :C:FE';Z:.-'
Tee ‘| oeeH . e | (M NreET  cmaew 1T

i 1) CLAY' dry, 25Y ﬁél& l;ed.

i i
ST 140-431 — 130 41 | [motting with 10YR7/2, light gray,

| _ : CH | | fractures, black staining (probably manganese

42| 1 1 oxide) scattered throughout.

| s

| L [CLAY Sampie Collected In A

ST lag-45 — | 20 s i Shelby Tube For
| | ' i Geotechnical Analysis

&

'
]
i
|
|

1 Boring TD @ 45.0

&

»
\‘

l
|
|
|
l
l
|
|

&

H
[Te ]

[41]
o

w
Py

w
N

[3)]
w

£

&

wm
(2]

N 1 I

3

wn
(e}

wm
[T}

[¢}]
o

seologist B. Golidsby LEGEND: C! - Completion Interval

Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




LOGCF BORINGNa: MW-15
. SHEETNUMBER 1 OF 2
; “DRILLING CONTRACTOR: _Best Drilling Services Location Diagram
"UENT: Southem Pacific Lines ‘ORILLING METHOD: Hollow Stem Auger
ROJECT NAME: Houston Wood Preserving ; :
Works i :
PROJECT MUMBER: 44102069.07 |SAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road i !
Houston, TX i :
_ _ {SURFACE ELEVATION: ;
{sornG Locanion: East of Entrance Gate 'TOC ELEVATION: i
North Side of Office f[WATER LEVEL: 8.22' i
START DATE: 02/25/97  muswoare  02/25/97  [|WATER ELEVATION: ;
START TIME: 13:30 msirve: 15:00 WDATE: 03/25/97 _
SAMPLER | SAMPLE | OvM  (RECOVERY' OBFTMH | son G NOTES:
TPE | oEPTH e | M wemer | oraew I
5 oo il
ss lo0-5 — l3s! 1] [CLAY, silty, slightly moist, PP =1.0
l ; b | 10YR3/1 very dark gray Sample Submitted For
; | 2t | Chemical Analysis
| i [___! CL !
! 3 | i
I
‘ bogi i !
| i | CLAY, very slightly moist, 10YR3/1 PP=1.0
’ o5t | | | Very dark gray
i ' P { | PP=1.5
SS '5-10 — 150! 6_/ o
| .1 JeH| |
i ! |
! | Ps_| | | 10YR6/1 Gray with 10YR6/8 brownish yellow
; | P i i mottling + 10YR4/1 dark gray Fe nodules;
! | !9 | I'8:5-9.0calcareous nodule seam PP =3.0
! i :
| ! 10| %
.. =
ss l10-15 — 35 P11 :
| l Co A
: c12 | I
| 13! Very silty
i 1w cL
. .
i REHENS
{ ool ‘=i SAND, saturated, 10YR7/1 light gray
SS_'15-20 — | 5.0 :16i | g
i I I S
: i .17 -—-' i
| s
181 :
. ] ! 1
i | 19
| | 20 .
"~ {Geologist: B. Goldsby LEGEND: C! - Completion Interval
Checked By: SS - Split Spaon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




: ! LOGOF BORINGNo.. MW-15
! i SHESTNUMBER 2 OF 2
: ‘DRILLING CONTRACTOR: _ Best Drilling Services Location Diagram.: .
-JENT: Southern Pacific Lines |DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Preserving i
Works i
PROUECT NUMBER: 44102069.07 ISAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road =
Houston, TX ! i
[SURFACE ELEVATION: ;
|soring LocaTiow: East of Entrance Gate ITOC ELEVATION: |
North Side of Office WATER LEVEL: 8.22' ;
START DATE: 02/25/97 rasnoare:  02/25/97  \WATER ELEVATION:
{sTarT TnE: 13:30 rusne:  15:00 paTE: 03/25/97
SAMPLER | SAMPLE | OVM  RECOVERY] 0EPTH | son  C i, - SOIL DESCRIPTION AND ORILLING CONDITIONS. - - NOTES:
ee . osPH | (pew) e I wemsremeen 1 PR s SEmIEREEEER T -
: | . = SAND, saturated, 10YR7/1, light gray Sampile Submitted For
SS_!20-25i — |50 21 i : Chemical Analysis
- —
l l 2 | SP
i i s
% | 23 _
o -
: | 24 | =
i | CLAY, very slightly moist, 10YR 7/1 PP =3.0
25 i I 1l Light gray with 10YR6/8
- ' Browish yeilow mottling, firm Sample Submitted For
SS i25-27! — 20 i2s__ CH | Chemical Analysis
27 ‘
] i
28 . i Boring TD @ 27
H : ! |
i 201
; | i |
| . o i
| é | o
i ! | 31 _
: ! ! Tt i
! i l 32
: i ; P i
' i ! a3 ¢ 4
! : : i : '
! ] ! |34 |
| | i — 1
i i i 16 -_-‘ '
| ! | - '
: ! g s
=
z ! : 138 f
! i ! L :
! E - ;
i | el f
! ' : ' 40 -
"|Geologist: 8. Goldsby LEGEND: C! - Completion Interval
Checked By: SS - Split Spaon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




: LOG OF BORING No.  MW-15C
% SHEETNUMBER 1 OF 2
] ! lorRILLING coNTRACTOR:  Best Dirilling Services =Location: Dxagram
WLIENT: Southern Pacific Lines IDRILLING METHOD: Hollow Stem Auger -
prOJECT NAME: Houston Wood Perserving |
Works i
prosECT MuMBER: 44102069.07 SAMPLING METHQD: CME 5-foot Sampler
PrO.ECT LOCATION: 4910 Liberty Road
Houston, TX
SURFACE ELEVATION:
{BoRING LOCATION: [TOC ELEVATION:
[WATER LEVEL:
START DATE: FNISH CATE: |[WATER ELEVATION:
START TIME: FINISH TIME:
TYPE ! OEPTH (PPM) N IN FEET GRAPH | 25
|| ]ﬁonng advanced with 14-inch
s0|_| jrotary bit using water as drilling}
51| Jfiuid
s52|_|
|| CH CLAY, reddish brown; hard; medium
53| plasticity
3]
55
s6|_
szl
58 : ML SILT, reddish brown; firm; non-plastic; |Boring advanced with 8 1/4-
N wet with trace clay and sand inch O.D.. 4 1/4-inch 1.D. HSA
59
CB1 4.2 | sal |
61 E"-_
szH_
* L
l 83| 2" thick layer at CaCO3
_‘ cemented sand @ 63.5
64 ==
i | | grades with some sand
| 65.0 65 ]
i |
cs2 ! 66| | SP | | Silty SAND; reddish brown, very fine grained:
i | wet
i 67 :
| -
: 68l | grading very fine to fine grained
‘ L
| 69l_|
; | | ! »
i 70.0 | 700 | | ~2" thick laver CaCO3 cemented sand @ 70.0'
~ ~seologist R. Lamb LEGEND: C! - Compietion Interval
|Checked By: SS - Spiit Spoon OVM - Qrganic Vapor Meter
PP - Pockat Penetrometer
TOC - Too Of Casing




| LOGGF 8ORING No.: MW-15C
? SHEETNUMBER 2 OF 2
lbRILLNG CONTRACTOR: _ Best Drilling Services i .- Location Diagram:
LIENT: Southern Pacific Lines |DRILLING METHOD: Hollow Stem Auger :
PrOUECT NAME: Houston Wood Perserving i
Works ! _
PROJECT MUMBER: 44102069.07 ISAMPLING METHOD: CME 5-foot Sampler
proECT LOCATION: 4910 Liberty Road |
Houston, TX |
|SURFACE ELEVATION:
|sorwia Locanon: lroc ELEVATION:
[IWATER LEVEL:
|starT oate: 4/25/97 FINSH DATE: 04/25/97 |\WATER ELEVATION:
lsmrr'me FINISH TIME: lloaTe:
saPLER | s o |recovemvi oerme | son i NOTES:
TYPE OEPTH (PPM) =N ! IN FEET GRAPH .
L For geolog, to 50 feet, see
c83 4.2 | 70| log of boring MW-15
[
71|
!
72 e
73
74 _l cL Silty CLAY; reddish brown; hard
__{ low plasticity; moist
75.0 75 _
L Bottom of boring @ 75.0°
761! Install MW-15C on 4/28/87 -
7
78l
o]
8ol_|
L]
811__
g2l
Pim
o]
i
851__1
]
|
87i_|
| E
asi:_—|_ !
| 0
| | g9i | o
_seologist: R. Lamb LEGEND: C! - Completion Interval
Checked By: SS - Spiit Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TCC - Top Of Casing




: - i LOG OF BORINGNo.. MW-16
! ST T SAING 2 . SHEETNUMBER 1 OF 2
l St , ORILLING CONTRACTOR: _ Best Drilling Services i - Location Diagram
(IENT: Southern Pacific Lines ORILLING METHOD: Hollow Stem Auger !
PROJECT NAME: Houston Wood Preserving ‘
Works :
PROJECT NUMBER: 44102069.07 SAMPLING METHQD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road I
Houston, TX : i
SURFACE ELEVATION: i
|aorinG Locanor: Adjacent to Main Line .TOC ELEVATION: ]
‘WATER LEVEL: 7.41 i
START DATE: 02/26/97  rmwsnoare:  02/26/97  WATER ELEVATION: :
|sTasT Te: 13:50 masurme: _ 15:30 - DATE: 03/25/97 ‘ _
s | swme | ow  IRecoverv] oerm | soL | C ‘SOIL. OESCRIPTIGN AND ORI NOTES:
wee | oerm () #n | wreEr ! graem 1 LEEEL i , _
| i SILT, moist, 10YR3/3, dark brown, gravel Sample Retained For
ss {0-51 — 15| 1] Chemical Analysis
! i
2 ——i :
|
3 :l I
ML
4l i
H :
511 :
i i |
SS !5-10! — 50! s 1 CLAY, siity, moist, 10YR3/3, dark brown,
il | calcareous nodules throughout
7i I 1
E i
i 8l_1 0
L g
i ! i
l ' ol 1§
i | 1 CL i
SS '10-15: — i 5.0 | 11_| .
: : | ! f
i | RN B
! : P j o
: : ; l13: | §o
i ! T
i 14 ! !
L I
; ; . 151 i =
; | L ‘E: SILT, sandy, wet. 10YR7/1
SS 115-20! — i 5.0 {16 ! : light gray, green tint,odor
- i i ; i
! ? ! 17?___1 ML
| P
L e -
| \ L SAND, silty, wet, 10YR7/1 light gray,
! ! 191! : green tint, odor
i ' i L1 SM =
: I i t20! =
"|Geologist: ‘B. Goldsby LEGEND: C! - Completion Interval
Checked By: SS - Spiit Spaon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




LOG OF BORING No.: MW-16
i SHEETNUMBER 2 OF 2
2 'DRILLING CONTRACTOR: _ Best Drilling Services = Location Diagram
ENT: Southern Pacific Lines "DRILLING METHOD: Hollow Stem Auger
_ HOJECT NAME: Houston Wood Preserving
Works i
PROJECT NUMBER: 44102069.07 'SAMPLING METHOD: Split Spoon :
PROJECT LOCATION: 4910 Liberty Road i :
Houston, TX ! ;
{ISURFACE ELEVATION: i
|aormG LocaTon: Adjacent to Main Line {TOC ELEVATION: '
IWATER LEVEL: 7.41'
START DATE: 02/26/97 musnoate  02/26/97  WATER ELEVATION:
|sTanT TvE: 13:50 FINISH TIME: 15:30 IDATE: 03/25/97 .
SAMPLER | SaPLE ovM  |RECOVERY] cePTH . son | C i NOTES:
TYPE : OEPTH (PPM) I Fn I ™ FEET  GRaPH | | If : _ _
: f SAND, siity, wet, 10YR7/1, light gray, odor Sample Retained For
i 21 Chemical Analysis
2 SM
2
Sl
! P i
l . | i
% 25, CLAY, silty, slightly moist.
L 10YR4/8 red with 10YR7/1 light Sample Retained For
| 26 | gray mottling, firm, odor Chemical Analysis
! f .
271 |
i i+ CL
! 28. !
| —
i 29
i b
i l 0.
3 [Boring TD = 30.0
32 :
i — !
| | 3 _ i
! o
; 4
] =
i ! s __
o =
_— B
: | ‘ 37
i | — ?
| 8 i
| ! 39 |
=
Geologist: B. Goldsby LEGEND: C! - Compietion interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




- I LOGOF BORINGNo.. MW-17
£rrg : i SHEETNUMBER 1 OF 2
ot : /DRILLING CONTRACTOR: _Best Drilling Services --Eocation Diagram
ENT: Southern Pacific Lines DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Preserving
Works !
PROJECT NUMEER: 44102069.07 1SAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road i
Houston, TX i
_ lISURFACE ELEVATION:
|BoRmG LocaTion: East of Entrance Gate lroc eLevaTiON:
IWATER LEVEL: 9.97"
START DATE: 02/25/97  rmsnoare  02/25/97  !lwaTER ELEVATION:
START TIME: 15:30 musurve:  17:45 03/25/97
SAMPLER  SAMPLE cM lnzc:ewawi oePTH : son, NOTES:
TYPE OEPTH (PO i (FD) i\ IN FEET | GRAPH it et
[ t == | Fill, moist, gravel,
ss 0-5] — |15 13 [[CLAY, silty, slightly moist.
, , H 10YR3/1 very dark gray
] cL
3]
; i
? 4 !
i F CLAY; very slightly moist
: 5: | CH :
i CLAY; silty; 10YR6/1; gray, very slightly moist; | PP =3.0
SS :5-101 — 8.0 | 6&i_] mottling with 10YR6/8 brownish yellow and
Il 10YRS3/1 very dark gray; scattered Fe nodules,
7.t scattered calcareous nodules (1/4" - 3/4")
] i__JI ) &
; 8i |
i CL
9t |
10 |
: I Silt content increases PP=3.0
SS 10-151 — 3.5 [ 11|
' 120
S___Jt
131
i b
! P14 | SAND, moist, very siity, 10YR6/1 gray,
i P | greenish tint, odor '
15
i | o |
SS_:15-201 — ' 5.0 i16._ ! SM | | Saturated, slightly silty
1! 17 |
i 18 E
=
| 1 19 __' ‘
l L f
; | i ‘20 ¢ 4
~1Geologist: B. Goldsby LEGEND: C! - Completion Interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




Checked By:

SS - Split Spoon

LOG OF BORING No.: MW-17
i SHEETNUMBER 2 OF 2
‘ 'DRILLING CONTRACTOR: _Best Drilling Services Location Diagram' - =
ENT: Southern Pacific Lines ‘DRILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Preserving
Works ;
PROJECT NUMBER: 44102068.07 ISAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road :
Houston, TX i
|SURFACE ELEVATION:
BORING LOCATION: East of Entrance Gate {ToC ELEVATION:
IWATER LEVEL: 8.97
START DATE: 02/25/97 FINISH DATE: 02/25/97 ;iWATER ELEVATION:
START Tivg: 15:30 rsumue: 17:45 DATE: 03/25/97 _
i om  ‘Recovervi oePm | son ; Clfi. OlL. DESCRIPTION AND CRILLING CONDITIONS. NOTES:
TYPE | CEPTH Peva | m | meeEr . craew =l= S 2 ;R
| T =
SS 120-25: 15 | 2.5 j21i !  brown staining
1 ! O
| | 23}
| i
: 24|
s =
! i SP ‘= 10YR7/3 very pale brown Sample Submitted For
SS 125-300 — 25 i 26! ' Chemical Analysis
[ | i
5 27 !_¥ '
i : =
? 28| =
| - =
| 2l =
0 | 'Ef
! i L 1 1 CLAY, moist, 10YR4/8 red with Sample Submitted For
ss ls0-35- — |50i3_] [5YR7/1 light gray mottiing, Chemical Analysis
i i Il | Highly fractured, odor,
i 32! | contaminant staining
| las_JcH|:
P
. i
| asi | :
i | B [Boring 1D @ 35 Feet
! b !
: |37
' H ' !
i ' '__
! ! 38
! | ECH ]
P i
L : i 40 . !
Ceologist: B. Goidsby LEGEND: C! - Completion interval

OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casina




LOG OF BORING No.. MW-18
SHEETNUMBER 1 OF 2
DRILLING CONTRACTOR: _Best Drilling Services Location Diagram
iINT: Southern Pacific Lines DRILLING METHOD: Hollow Stem Auger
PROUECT NAME: Houston Wood Preserving :
Waorks ;
PROUECT NUMBER: 44102069.07 SAMPLING METHOD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road ]
Houston, TX .
- ISURFACE ELEVATION:
|sorinG LocaTion: East End {TOC ELEVATION:
WATER LEVEL: 15.41"
|sTarT oATE: 02/26/97  rusnoare:  02/26/97  ‘WATER ELEVATION:
START TIME: 10:10 s 12:30 'DATE: 03/25/97 _
SAMPLER | samPie ovu  mEcoverv ogpTw  son | C i SOIL DESCRIPTION AND ORILLING CONDITIONS NOTES:
wee | oepu (Pown " wrEsr GRaeM | e B = P,
i I : _ | Fill, slightly moist, 10YR3/1, very dark gray Sample Retained For
ss 10-51 — {50 1 | {to 10YR2/1, black, Chemical Analysis
i i . __:FILL} | gravel, brick, roots
l = = i
| : 3 _ 1 CLAY, silty, very slightly moist,
| ___.5 1 very dark gray 10YR3/1
! 4a_ |
- i
[ S i Silt decreases, 10YR6/1 gray, odor PP=3.0 -
S8 1§-10] — iS50 s&_: g
i e
i 7 __' : -
! v 1 50% calcareous nodules
8 i |
1 cL | [Calcareous nodules decrease, mottling PP =25
; 9 | with 10YR6/8 brownish yellow and
; : _ i 1 10YR4/1 dark gray
: i 10 ¢ 1
; | T { Scattered calcareous and PP=25
ss '10-15i — is50 1 | FE nodules
=
- : : LS
! : : do
I : 13_; 1
i : .» 4
! i ; 1“_ :
i I j _ i { Very silty PP =1.0
! ! ! - 15 _ 1
i j : Lo | 1 SILT, clayey, moist, 10YR6/1, gray,
SS_ i15-201 — ' 5.0 16 i 1 mottling with 10YR4/1, dark gray,
; ‘ : i 1 ' and 2.5R4/8, red, scattered
| ! 17 _ | calcareous and Fe nodules, green
| ; __ ML} {staining, no odor.
I ! 18 __ :
| | — |
! 19 i
: _ i L. SAND, silty, moist, 10YR6/1 gray,
» P 20 SM | green tint, odor
“rseologist: B. Goldsby LEGEND: Cl - Compietion Interval
Checked By: SS - Split Spoon OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Too Of Casing




LOG OF BORING No.: MW-18

SHESTNUMBER 2 OF 2

‘DRILLING CONTRACTOR:  Best Drilling Services

Location Diagram' -

Southemn Pacific Lines

T ‘DRILLING METHOD: Hollow Stem Auger
PROUECT NAME: Houston Wood Preserving '
Works !
PROUECT NUMBER: 44102068.07 ‘SAMPLING METHQD: Split Spoon
PROJECT LOCATION: 4910 Liberty Road ;
Houston, TX i i
ISURFACE ELEVATION: i
|aorma LocaTion: East End TOC ELEVATION: !
iIWATER LEVEL: 15.41' i
START DATE: 02/26/97 muswaare. 02/26/97  'WATER ELEVATION:
START TIME: 10:10 rsure: 12:30 "DATE: 03/25/97 _
SAMPLER  SAMPLE ovu ascovsm s | oson ! CH NOTES:

Checked By:

SS - Split Speon

Tvee OEPTH ®ew | P N FEET | GRapm | | il i A
; ! | L i SAND, saturated, 10YR6/2, light brownish Sample Retained For
SS _20-25i — 50 21 | | gray, greenish staining, odor, Chemical Analysis
i S | calcareous material at bottom.
i 221 | ;
; i :
i ' 23i_! |
24i_|
i |y SP [ ;
25i_! 1
| R i
SS :25-301 — 1375 26i | |
s S ,
| . 27;___3
! b
i 28 : :
; | ‘
i 29 1
T i
z E : 300 ¢ i
: i | i i | CLAY, slightly maist, 2.5R4/8, red, PP =3.0
SS i30-35: — |50 3i_| | { with mottling 10YR7/1, light gray, —
? ? | N | firm, hard, fractures, odor. Sample Retained For
? i ! 32! | Chemical Analysis
E ! 33 : CH | Very slightly moist, 5YR6/6 reddish yellow PP =4.0
i | P | i with light gray 10YR7/1 mottling, hard, firm,
: . <2 i no fractures, no odor, silt content increases,
: i Py i i calcareous nodules.
; i ! 35 | i
: | | S 1
i | 36! | | Boring TD = 35'
| P I
| | AN
| l 38!
o =
| 39 ‘__ '
! ! | !
. ; i l 40 :_-
“r=eologist: 8. Goldsby LEGEND: Cl - Completion Intervai

OVM - Organic Vapor Meter
PP - Pocket Penetrometer
TOC - Top Of Casing




MW-18C

T i LOG OF 3ORING No.:
ONext | _ | sHEETnUMBER 1 OF 2
R : iIorILLNG CONTRACTOR: _Best Drilling Services i Location:Diagram::iii-
CLENT: Southemn Pacific Lines DRILLING METHOD: Hollow Stem Auger |
PROJECT NAME: Houston Wood Perserving |
Woarks
PROJECT NUMBER: 44102069.07 [SAMPLING METHOD: CME 5-foot Sampler
PROJECT LOCATION: 4910 Liberty Road
Houston, TX
[|SURFACE ELEVATION:
BORING LOCATION: East comner of site [TOC ELEVATION:
IWATER LEVEL:
|stantoate: 04/24/97 mamswoare:  04/25/97  |WATER ELEVATION:
START TIME: FINISH TIME: loaTE:
SAMPLER | SAuPLE ows |recovery| oepm | sow SOIt: DESCRIPTION AND DRILLING:CONDITION NQTES:
TYPE DEPTH (PPM) (FT) W™ FEET GRAPH :
|| Eon’ng Advanced with 8 1/4-
511 linch O.D., 4 1/4-inch I.D. HSA
52 j See log of MW-18 for geology |
|| : from O to 50 feet.
s4l_| !
cB1 4.7 555 CH CLAY; reddish brown; hard; medium
|| | | plasticity; moist
s61_|
szl 1
s8] ?
sal_|
60.0 60 I_‘__'*_ .
\ |
CcB2 3.7 |etl | !
) :
62! |
O :
63!
| ML | | SILT; regdish brown; firm; non-plastic;
64| | | dilatent; moist
! g -
65.0 ’ 65/ N\CL ] | Siity CLAY; reddish brown; very stiff; low
mh
’ L] ! plasticitv: moist with CaCO3 nodules. pea size
CB3 3.4 | e8| | l Siity SAND; reddish brown; mild creosote ador
| ‘ ‘ L_| SP . | veryfine grained: wet
= i T TR TR ek e ey G s @0g haf P O hand




| . LOGOF BORING No.: MW-18C

“Terranext J l
: : — e i DRILLING CONTRACTOR: _ Best Drilling Services iy i
CLIENT: Southemn Pacific Lines ‘ORILLING METHOD: Hollow Stem Auger
PROJECT NAME: Houston Wood Perserving |
Warks |
PROJECT NUMBER: 44102069.07 2SAMPLING METHOD: CME 5-foot Sampler
PROJECT LOCATION: 4910 Liberty Road |
Houston, TX |
_ ISURFACE ELEVATION:
BORING LOCATION: East comer of site {TOC ELEVATION:
WATER LEVEL:
START DATE 04/23/97 FINISH DATE: 04/24/97 WATER ELEVATION:
STaART TIME: FINISH TIME: 'DATE:
SWPLER | SAMALE owa  mecoverv| oM | son | C 'SOIL'DESCRIPTION AND DRILLING CONDITIONS. NOTES:
TYPE l OEPTH (PPM) ' (FT) IN FEET | GRAPM | |
cB 4 ! 3.2 | 11 [ grading fine to very fine grained
| 72| ] |3" thick clay lens @ 71.5°
l 73 j I grading fine to medium grained; creasote odor
l 74 : i grading with trace gravel and oil sheen
' } || | and creosote odor _
75.0 751 | grading fine to very fine grained; qil sheen
‘ ! i grades out
CBS 41 |78l | CH || CLAY; reddish brown; hard; medium plasticity
| | i
! 7]
78 j i
i || i grading reddish brown; and light gray
738 i
] 1 grading light gray
80.0 80 : _
’ }__ Bottom of boring @ 80.0'
. 81l_|
[ install monitoring well 18C
82|_| i on 4/24/97
t i. ] :
: ! &3l | ?
! i | i
5 l 84l :
: ‘ H i
j es_| ;
i ‘ | i
| w1
i i
| l 37? :
1 I
? l aaH '
'! | -
é i 8gl_| ;
| 0
: soi ! !
.eologist: R. Lamb LEGEND: C! - Complstion Interval
[Checked By: SS - Split Spoon OVM - Organic Vapor Meter

PP - Pocket Penetrometer
TOC - Too Of Casing




ATTACHMENT II

MONITORING WELL CONSTRUCTION DETAILS



JOB NAME: Houston Wood Preserving Works
JOB NUMBER: 44102069 INSTALLATION DATE: 2-27-97

LOCATION:

WELL NUMBER: MW-12A

DATUM FOR WATER LEVEL MEASUREMENT: Topo of PVC Casing

DATUM ELEVATION:

GROUND SURFACE ELEVATION:

SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC

SLOT SIZE: 0.010"

3ER DIAMETER AND MATERIAL: 2" Schedule 40 PVC
DRILLING TECHNIQUE: Hollow Stem Auger

_[ER PACK MATERIAL: 20/40 Washed Silica Sand

BOREHOLE DIAMETER:
REPRESENTATIVE: Goldsby

DRILLING CONTRACTOR: Best Drilling

4 IN. DIAMETER STEEL WELL HOUSING
WITH LOCKING COVER

/_

GRANULAR MATERIAL =13 FEET

STABILIZED WATER
L EMEL: 5.52 FEET
BELOW GROUND
SURFACE

MEASURED ON 3-25-97

TOTAL DEPTH OF BORING = 30 FEET

ko GROUT

@ BENTONITE

&= GRANULAR BACKFILL

‘ /— WELL CAP
' SURFACE CONE
38 IN. STICKUP ==
B
TREADED COUPLING L‘
RISER —f [i]
LENGTH OF SOLID 8.25 IN. DIAMETER BORING
SECTION = 17.7 FEET L
R — s CEMENT/BENTONITE GROUT
SECTION = 10 FEET 2 IN. DIAMETER SCHEDULE 40
. ; PVC WELL CASING
DEPTH TO TOP OF :
BENTONITE SEAL = 11 FEET ——
2 FT. BENTONITE PELLET SEAL
DEPTH TO TOP OF LOWER ——

SAND FILTER PACK
(SIZE 20/40)

2 IN. DIAMETER SCHEDULE 40
PVC WELL SCREEN (0.010" SLOT SIZE)

BOTTOM CAP

LENGTH OF BACKFILLED
BORING = 2.5 FEET

BACKFILLED WITH 20/40 WASHED
SILICA

<=




JOB NAME: Houston Wood Preserving Works

DATUM FOR WATER LEVEL MEASUREMENT: Top of PVC Casing

JOB NUMBER: 44102069 INSTALLATION DATE: 2-27-97 LOCATION:

WELL NUMBER: MW-128

SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC

DATUM ELEVATION: GROUND SURFACE ELEVATION:

SLOT SIZE: 0.010"

3ER DIAMETER AND MATERIAL: 2" Schedule 40 PVC BOREHOLE DIAMETER:
-TER PACK MATERIAL: Washed Silica Sand REPRESENTATIVE: Goldsbv
DRILLING TECHNIQUE: Hollow Stem Auger DRILLING CONTRACTOR: Best Drilling

/
1 //_

38 IN. STICKUP _

4 IN. DIAMETER STEEL WELL HOUSING
WITH LOCKING COVER

WELL CAP
SURFACE CONE

GROUND SURFACE

'f |

TREADED COUPLING b
RISER L

LENGTH OF SOLID
SECTION = 32.8 FEET A

LENGTH OF SLOTTED
SECTION = 10 FEET

DEPTH TO TOP OF. ’
BENTONITE SEAL = 26 FEST ——

DEPTH TO TOP OF LOWER —1—
GRANULAR MATERIAL = 28 FEET

STABILIZED WATER
LEVEL 5.60 FEET
BELOW GROUND
SURFACE

MEASURED ON 3-25-97

TOTAL DEPTH OF BORING = 45 FEET S

GROUT

| BENTONITE

GRANULAR BACKFILL

8.25 IN. DIAMETER BORING

CEMENT/BENTONITE GROUT

2 IN. DIAMETER SCHEDULE 40
PVC WELL CASING

2 FT. BENTONITE PELLET SEAL

SAND FILTER PACK
(SIZE 20/40)

2 IN. DIAMETER SCHEDULE 40
PVC WELL SCREEN (0.010" SLOT SIZE)

BOTTOM CAP

LENGTH OF BACKFILLED
BORING = 2.5 FEET

BACKFILLED WITH WASHED SILICA
SAND

) Terranext




MW___12c CLIENT_Union Pacific Railroad

Jog i 44102069 PROJECT__Houston Weod Preserving Works

MONITORING WELL INSTALLATION DIAGRAM

4" T.D. Steel riser

TOP OF CASING TYPE OF PROTECTVE CASING
ELEVATION o —
GROUND SURFACE
E1 EVATION

Cement/bentonite

grout
s TYPE CF Seil

Sch. 80, 10" I.D. PVC O' - 60!

N y //‘ Sch. 40, 2"71;;13&{:1[;'.2! - 69¢
25,31 T 5.5t g % Bvdrated bentonite
_
_

<4 2" Sch. 40 PVC with

l ity m— i a 1 s

below screen TYPE AND SIZE OF SCREEN

Medium agrained

4.5 = _washed silica sand
— TYFE CF FILTER
Soil sluff
1 T —

T/PE CF Szl

Neminal 14" Q' - 60!
Neminal 8" 60' — 75.3"
SORE=CLE ClAMETER




JOB NAME: Houston Wood Preserving Works WELL NUMBER: MW-13

JOB NUMBER: 44102069 INSTALLATION DATE: 2-25-97 LOCATION:

DATUM FOR WATER LEVEL MEASUREMENT: Top of PVC Casing _

DATUM ELEVATION: e GROUND SURFACE ELEVATION:

SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC SLOT SIZE: 0.010"

T'SER DIAMETER AND MATERIAL: 2" Schedule 40 PVC _________BOREHOLE DIAMETER:
TER PACK MATERIAL: 20/40 Washed Silica REPRESENTATIVE: Goldsbv

URILLING TECHNIQUE: Hollow Stem Auger DRILLING CONTRACTOR: Best Drilling

WITH LOCKING COVER
; WELL CAP
' L~ SURFACE CONE
42 IN. STICKUP TR
, — e e L ST GROUND SURFACE

/— 4 IN. DIAMETER STEEL WELL HOUSING

TREADED COUPLING my
RISER ' =i
LENGTH OF SOLID 8.25 IN. DIAMETER BORING
SECTION = 13 FEET
ENETH BESIGTTED it Wiy CEMENT/BENTONITE GROUT
SECTION = 10 FEET 7| FS——2 IN. DIAMETER SCHEDULE 40
= [3 PVC WELL CASING
DEPTH TO TOP OF
BENTONITE SEAL = 7 FEET ——
2 FT. BENTONITE PELLET SEAL
DEPTH TO TOP OF LOWER ——

GRANULAR MATERIAL =9 FEET SAND FILTER PACK

(SIZE 20/40)
2 IN. DIAMETER SCHEDULE 40

STABILIZED WATER PVC WELL SCREEN (0.010" SLOT SIZE)

LEVEL 9.43 FEET

BELOW GROUND

SURFACE

MEASURED ON 3-25-97 BOTTOM CAP

LENGTH OF BACKFILLED
BORING = 2.5 FEET

TOTAL DEPTH OF BORING = 25 FEET —! BACKFILLED WITH 20/40 SILICA SAND

2] aRouT

‘ | BENTONITE @

GRANULAR BACKFILL




JOB NAME: Houston Wood Preserving Works WELL NUMBER: MW-14

JOB NUMBER: 44102069 INSTALLATION DATE: 2-27-97 LOCATION:

DATUM FOR WATER LEVEL MEASUREMENT: Top of PVC Casing _

DATUM ELEVATION: _ GROUND SURFACE ELEVATION:
SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC SLOT SIZE: 0.010"
F"~=R DIAMETER AND MATERIAL: 2" Schedule 40 PVC __BOREHOLE DIAMETER:
. £R PACK MATERIAL: Washed Silica Sand REPRESENTATIVE: Goldsbv

DRILLING TECHNIQUE: Hollow Stem Auger DRILLING CONTRACTOR: Best Drilling

WITH LOCKING COVER

| / /—— WELL CAP

/ 4 IN. DIAMETER STEEL WELL HOUSING

SURFACE CONE
40 IN. STICKUP T
b B GROUND SURFACE
’ - N |
— 10 IN. DIAMETER SCHEDULE 40
PVC SURFACE CASING
TREADED COUPLING
RISER
LENGTH OF SOLID
SECTION = 33 FEET ai Bt —— 27 FEET
.l H .':."' b 1 - E
LENGTH OF SLOTTED A f 2 IN. DIAMETER BORING
SECTION = 10 FEET L [ CEMENT/BENTONITE GROUT
. i e 2 IN. DIAMETER SCHEDULE 40
DEPTH TO TOP OF , i |5 PVC WELL CASING
BENTONITE SEAL = 26 FEET —— 5
, 2 FT. BENTONITE PELLET SEAL
DEPTH TO TOP OF LOWER ——

GRANULAR MATERIAL =28 FEET SAND FILTER PACK

(SIZE 20/40)

2 IN. DIAMETER SCHEDULE 40
STABILIZED WATER PVC WELL SCREEN (0.010" SLOT SIZE)
LEVEL 7.71 FEET
BELOW GROUND
SURFACE
MEASURED ON 3-25-97 BOTTOM CAP

LENGTH OF BACKFILLED

BORING = 2.5 FEET

TOTAL DEPTH OF BORING = 45 FEET = . BACKFILLED WITH 20/40 SILICA SAND

BENTONITE @

GRANULAR BACKFILL




JOB NAME: Houston Wood Preserving Works
JOB NUMBER: 44102069

WELL NUMBER: MW-15

_INSTALLATION DATE: 2-25-97

LOCATION:

DATUM FOR WATER LEVEL MEASUREMENT: Top of PVC Casing

DATUM ELEVATION:

GROUND SURFACE ELEVATION:

SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC

SLOT SIZE: 0.010"

I~ "ER DIAMETER AND MATERIAL: 2" Schedule 40 PVC

___BOREHOLE DIAMETER:

'ER PACK MATERIAL: 20/40 Washed Silica

REPRESENTATIVE: Goldsbv

leLUNG TECHNIQUE: Hollow Stem Auger

DRILLING CONTRACTOR: Best Drilling

%

4 IN. DIAMETER STEEL WELL HOUSING
/ WITH LOCKING COVER

41IN. STICKUP __

WELL CAP
/— SURFACE CONE

f

TREADED COUPLING

RISER

LENGTH OF SOLID
SECTION = 17.1 FEET

LENGTH OF SLOTTED
SECTION = 10 FEET

DEPTH TO TOP OF -
BENTONITE SEAL = 10 FEET ——

DEPTH TO TOP OF LOWER ——
GRANULAR MATERIAL = 12 FEET

STABILIZED WATER
LEVEL 8.22 FEET
BELOW GROUND
SURFACE

MEASURED ON 3-25-97

GROUT

@‘ BENTONITE

GRANULAR BACKFiLL

TOTAL DEPTH OF BORING = 30 FEET N S

GROUND SURFACE

8.25 IN. DIAMETER BORING

=3 CEMENT/BENTONITE GROUT

= 2 IN. DIAMETER SCHEDULE 40

PVC WELL CASING

2 FT. BENTONITE PELLET SEAL

SAND FILTER PACK
(SIZE 20/40)

2 IN. DIAMETER SCHEDULE 40 __
PVC WELL SCREEN (0.010" SLOT SIZE)

BOTTOM CAP

LENGTH OF BACKFILLED
BORING = 3.5 FEET

BACKFILLED WITH 20/40 SILICA SAND

) Terranexts




MW__15¢

JOB # 44102069

PROJECT

CUENT__Union Pacific Railroad

Houstcon Wocd Preserving Works

MONITORING WELL INSTALLATION DIAGRAM

TOP CF CASING
& EVATION

4" TI.D. Steel ris

— TYPE OF FROTECTVE CASING

GROUND SURFACE
ELCYATICN

60.8"

75.0" 73.9"

57.8'

Cament/bentonite

grout
TYFE OF

(%]

cAL

Sch. 80, 10" _I.D. BVC Q' = 55°'

Sch. 40, 2" I.D. PVC Q' — 64' -

TVFE OF RISR

Hydratasd bentonite

chips

8.5"

TYFE CF Seal

2" Sch. 40 PVC with

0.01" slots and 0.5' sump
TYFE AND SiZE OF SCRE=N

Medium grained

hed sili 3

TYPE CF FILTER

Soil sluff

TIPS CF SE
ya S Sk o - 50
Ncminal 8" S5' - 75!

SCRE=CLE ClaME ==




JOB NAME: Hcuston Wood Preserving Works

WELL NUMBER: MW-16

JOB NUMBER: 44102069

INSTALLATION DATE: 2-26-97

LOCATION:

DATUM FOR WATER LEVEL MEASUREMENT: Top of PVC Casing

DATUM ELEVATION:

GROUND SURFACE ELEVATION:

SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC

SLOT SIZE: 0.010"

’~“3SER DIAMETER AND MATERIAL: 2" Schedule 40 PVC

BOREHOLE DIAMETER:

TER PACK MATERIAL: 20/40 Washed Silica Sand

REPRESENTATIVE: Goldsby

URILLING TECHNIQUE: Hollow Stem Auger

DRILLING CONTRACTOR: Best Drilling

#

38 IN. STICKUP

4 IN. DIAMETER STEEL WELL HOUSING
/ WITH LOCKING COVER

WELL CAP
/__ SURFACE CONE

A

i

TREADED COUPLING

RISER

LENGTH OF SOLID
SECTION = 17.3 FEET

LENGTH OF SLOTTED
SECTION = 10 FEET

DEPTH TO TOP OF '
BENTONITE SEAL = 10.5 FEET—

DEPTH TO TOP OF LOWER —1—
GRANULAR MATERIAL = 12.5 FEET

STABILIZED WATER
LEVEL 7.41 FEET
BELOW GROUND
SURFACE

MEASURED ON 3-25-97

TOTAL DEPTH OF BORING = 30 FEET

7 GRouT

| BENTONITE

= | GRANULAR BACKFILL

T GROUND SURFACE

Vi 8.25 IN. DIAMETER BORING

CEMENT/BENTONITE GROUT

2 IN. DIAMETER SCHEDULE 40
PVC WELL CASING

2 FT.BENTONITE PELLET SEAL

SAND FILTER PACK
(SIZE 20/40)

2 IN. DIAMETER SCHEDULE 40
PVC WELL SCREEN (0.010" SLOT SIZE)

BOTTOM CAP

LENGTH OF BACKFILLED
BORING = 3 FEET

BACKFILLED WITH 20/40 SILICA SAND

) Terranext s




JOB NAME: Houston Wood Presarving Works
JOB NUMBER: 44102069

INSTALLATION DATE: 3-25-97

WELL NUMBER: MW-17
LOCATION:

DATUM FOR WATER LEVEL MEASUREMENT: Top of PVC Casing

DATUM ELEVATION:

GROUND SURFACE ELEVATION:

SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC

SLOT SIZE: 0.010"

RISER DIAMETER AND MATERIAL: 2" Schedule 40 PVC

__BOREHOLE DIAMETER: 8 1/4"

" TER PACK MATERIAL: 20/40 Washed Silica Sand
. <LING TECHNIQUE: Hollow Stem Auger

REPRESENTATIVE: Goldsby

DRILLING CONTRACTOR: Best Drilling

{

WITH LOCKING COVER

WELL CAP
/_ SURFACE CONE

/— 4 IN. DIAMETER STEEL WELL HOUSING

43IN. STICKUP __+*

TREADED COUPLING

RISER

LENGTH OF SOLID
SECTION = 23.4 FEET

LENGTH OF SLOTTED
SECTION = 10 FEET

DEPTH TO TOP OF
BENTONITE SEAL = 16 FEET ——

DEPTH TO TOP OF LOWER ——
GRANULAR MATERIAL = 18 FEET

STABILIZED WATER
LEVEL 9.97 FEET
BELOW GROUND
SURFACE

MEASURED ON 3-25-97

TOTAL DEPTH OF BORING = 35 FEET .

Ty

I BENTONITE

GRANULAR BACKFILL

GROUND SURFACE

CEMENT/BENTONITE GROUT
2 IN. DIAMETER SCHEDULE 40

/— 8.25 IN. DIAMETER BORING

PVC WELL CASING

2 FT. BENTONITE PELLET SEAL

SAND FILTER PACK
(SIZE 20/40)

2 IN. DIAMETER SCHEDULE 40
PVC WELL SCREEN (0.010" SLOT SIZE)

BOTTOM CAP

LENGTH OF BACKFILLED
BORING = 2.5 FEET

BACKFILLED WITH 20/40 SILICA SAND

) Terranext




JOB NAME: Houston Wood Preserving Works WELL NUMBER: MW-18

JOB NUMBER: 44102069 INSTALLATION DATE: 2-26-97 LOCATION:

DATUM FOR WATER LEVEL MEASUREMENT: Top of PVC Casing -

DATUM ELEVATION: __ _ GROUND SURFACE ELEVATION:

SCREEN DIAMETER AND MATERIAL: 2" Schedule 40 PVC SLOT SIZE: 0.010"

~™SER DIAMETER AND MATERIAL: 2" Schedule 40 PVC - BOREHOLE DIAMETER:
TER PACK MATERIAL: 20/40 Washed Silica REPRESENTATIVE: Goldsby

urILLING TECHNIQUE: Hollow Stem Auger DRILLING CONTRACTOR: Best Drilling

WITH LOCKING COVER

WELL CAP
/_ SURFACE CONE

/ 4 IN. DIAMETER STEEL WELL HOUSING

40 IN. STICKUP —{
— .-_7:': TR GROUND SURFACE
| | ":
TREADED COUPLING
RISER » = |
LENGTH OF SOUD 8.25 IN. DIAMETER BORING
SECTION = 23 FEET il
| ENGTH OF SLOTTED i CEMENT/BENTONITE GROUT
SECTION = 10 FEET il 2 IN. DIAMETER SCHEDULE 40
kY o PVC WELL CASING
DEPTH TO TOP OF , (5 -
BENTONITE SEAL = 16 FEET ——
, 2 FT. BENTONITE PELLET SEAL
DEPTH TO TOP OF LOWER —L—

GRANULAR MATERIAL =18 FEET SAND FILTER PACK

(SIZE 20/40)

2 IN. DIAMETER SCHEDULE 40
STABILIZED WATER PVC WELL SCREEN (0.010" SLOT SIZE)
LEVEL 15.41 FEET
BELOW GROUND
SURFACE

MEASURED ON 3-25-97 BOTTOM CAP

LENGTH OF BACKFILLED
BORING = 2.5 FEET

TOTAL DEPTH OF BORING = 35 FEET S BACKFILLED WITH 20/40 SILICA SAND

 Terranext




Mw_isc

JOB #

CLIENT__Union Pacific Railrcad

44102069 PROJECT __Houston Wood Preserving Works

MONITORING WELL INSTALLATION DIAGRAM

TOP OF CASING
ELEVATION

4" Steel riser

N
m/ms OF PROTECTIVE CASING

GROUND SURFACE
ELEVATION

80.2'

76.5¢

Cement./bentonite

grout
TYPE OF SEAL

Sch. 80, 10" I.D. PVC Q' - 55!

_ Sch. 40, 2"_I.D. PVC Q' - 62!
TYFE QF RISZR

Bentonite chips

TYFE QF SzAL

2" Sch. 40 PVC with

14.5!

0.01" Slots and 0.5' sump:

W

TYPE AND SiZE OF SCREEN

Medium grained

washed silica sand

TYPE CF FLTER

Bentonite chips

TS OF Seil
Neminal 14" O' - 53!

Neminal 8" 55' - 80
[ —ECRE=CLE DIAMETER







Pace Analytical Services, Inc.

' ] N -Sire 900 Gemini Avenue
Pa ce Anal viical S/ Lrewis Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

\‘\\_-ﬂ i April 07, 1997

Report No.: 00060264
Section A Page 1
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437

ATTENTION: BILL GOLDSBY P.0. NO: 03219

SAMPLE 1D: HWPW-MW13-S00 DATE SAMPLED: 25-FEB-97 1020

SAMPLE NO: H446071 DATE RECEIVED: 27-FEB-97

SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
1 0OVTCS2 8260A TCL Volatiles in Soil ’
1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 0SVTICS TCL - Semi-volatile Extractables in Soil

1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethyphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 400 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ugskg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 wug/kg
Phenanthrene 1 490 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg

i
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.



Pace Analytical Services, Inc.

. 900 Gemini Avenue

Pace Analytical Houston, TX 77058
Tel: 713-488-1810

Fax: 713-488-4661

April 07, 1997
Report No.: 00060264

Section A Page 2
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW13-S00
SAMPLE NO: H446071
TEST ) DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg

f"
2

REPORT OF LABORATORY ANALYSIS

This ranar alhall mad kb camcadiiaad



Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvytical Houston, TX 77058

Tel: 713-488-1810
Fax;: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 3
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW13-S015 DATE SAMPLED: 25-FEB-97 1032
SAMPLE NO: H446072 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0VTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 wugskg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 wug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine < 330 ug/kg
2,4-Dimethylphenol < 330 ug/kg
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 ug/kg
2-Chloronaphthalene < 330 ug/kg
2-Methylnaphthalene < 330 ug/kg

4,6-Dinitro-o-cresol < 1,600 ug/kg

1

1

1

1

1

1

1
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran ' 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg

n
-

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,

withant tha writan rAaneant Af Dana Analdiaal Camicaaa laa



Pace Analytical Services, Inc.
Pace Analvtical

900 Gemini Avenue
Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.:

00060264
Section A Page 4
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW13-S015
SAMPLE NO: H446072
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg

4
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Anaiytical Services, Inc.



Pace Analytical Services, Inc.
900 Gemini Avenue
Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

Pace Analvtical

April 07, 1997
Report No.: 00060264
Section A Page 5
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H&44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW13-S021 DATE SAMPLED: 25-FEB-97 1034
SAMPLE NO: H446073 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers

TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
1 OVTCS2 8260A TCL Volatiles in Soil
1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorcbenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ugskg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 wug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 wug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 wug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 wug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 wug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 wug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 wug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg

3
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services. Inc.



Pace Analytical Services, Inc.
Pace Analvtical "

900 Gemini Avenue
Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264

Section A Page 6
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW13-5021
SAMPLE NO: H446073
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg

REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services. Inc.



Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analytical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 7
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW15-S00 DATE SAMPLED: 25-FEB-97 1330
SAMPLE NO: H446074 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 wug/kg
Ethylbenzene 1 <5 wug/kg
Methylene chloride 1 5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 wug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil »
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 wug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 wug/kg
Anthracene 1 < 330 wug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 wug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 wug/kg

7
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,



Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, TX 77058
Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 8
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW15-S00
SAMPLE NO: H446074

...............................................................................................................................

TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg

8
REPORT OF LABORATORY ANALYSIS

Thie rannrt chall nAt ha ranrAadiirad Aacane-i e &0



Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical ’ Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 9
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW15-S020 DATE SAMPLED: 25-FEB-97 1345
SAMPLE NO: H446075 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST _ DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0OVTCs2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 wug/kg
Ethylbenzene 1 <5 wug/kg
Methylene chloride 1 6 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 6 ug/kg
3 O0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 wug/kg
2,4-Dinitrotoluene 1 < 330 wug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 wug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 wug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 wug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 wug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 wug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 wug/kg
bis(2-Chloroethoxy)methane 1 < 330 wug/kg
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Section A Page 10
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW15-5020
SAMPLE NO: H446075
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl )phthalate 1 < 330 ug/kg
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April 07, 1997
Report No.: 00060264
Section A Page 11
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW15-S025 DATE SAMPLED: 25-FEB-97 1347
SAMPLE NO: H446076 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 wug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 6 ug/kg
Toluene 1 <5 wug/kg
Xylenes (total) 1 <5 wug/kg
3 O0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine < 330 ug/kg
2,4-Dimethylphenol < 330 wug/kg
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 wug/kg
2-Chloronaphthalene < 330 ug/kg
2-Methylnaphthalene < 330 ug/kg

< 1,600 ug/kg
< 1,600 ug/kg

4,6-Dinitro-o-cresol
4-Nitrophenol

1

1

1

1

1

1

1

1
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 wug/kg
Anthracene 1 < 330 wug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 wug/kg
Dibenzofuran 1 < 330 wug/kg
Fluoranthene 1 < 330 wug/kg
Fluorene 1 < 330 wug/kg
N-Nitrosodiphenylamine 1 < 330 wug/kg
Naphthalene 1 < 330 wug/kg
Nitrobenzene 1 < 330 wug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 wug/kg
Phenol 1 < 330 wug/kg
Pyrene 1 < 330 wug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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Pace Analytical Services, Inc.
Pace Analvtical

900 Gemini Avenue
Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264

Section A Page 12
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW15-5025
SAMPLE NO: H446076
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
12
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Apalvtical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 13
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW17-S025 DATE SAMPLED: 25-FEB-97 1622
SAMPLE NO: H446077 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
E 33
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0VTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 5 < 25 * ug/kg
Benzene 5 50 ug/kg
Chlorobenzene 5 < 25 ug/kg
Ethylbenzene 125 1,200 ug/kg
Methylene chloride 5 < 25 ug/kg
Toluene 125 1,000 wug/kg
Xylenes (total) 125 3,500 wug/kg
3 O0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 10 < 3,300 * wug/kg
2,4-Dimethy(phenol _ 10 < 3,300 ug/kg
2,4-Dinitrotoluene 10 < 3,300 wug/kg
2,6-Dinitrotoluene 10 < 3,300 wug/kg
2-Chloronaphthalene 10 < 3,300 ug/kg
2-Methylnaphthalene 10 32,000 ug/kg
4,6-Dinitro-o-cresol 10 < 16,000 wug/kg
4-Nitrophenol 10 < 16,000 ug/kg
Acenaphthene 10 27,000 wug/kg
Acenaphthylene 10 < 3,300 wug/kg
Anthracene 10 17,000 ug/kg
Benzo(a)anthracene 10 < 3,300 ug/kg
Benzo(a)pyrene 10 < 3,300 ug/kg
Chrysene 10 3,300 wug/kg
Di-n-butyl phthalate 10 < 3,300 wug/kg
Dibenzofuran 10 24,000 ug/kg
Fluoranthene 10 23,000 wug/kg
Fluorene 10 28,000 ug/kg
N-Nitrosodiphenylamine 10 < 3,300 wug/kg
Naphthalene 25 120,000 ug/kg
Nitrobenzene 10 < 3,300 ug/kg
Pentachlorophenol 10 < 16,000 wug/kg
Phenanthrene 25 69,000 ug/kg
Phenol 10 < 3,300 wug/kg
Pyrene 10 14,000 ug/kg
bis(2-Chloroethoxy)methane 10 < 3,300 wug/kg
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Pace Analytical Services, Inc.
" 900 Gemini Avenue
Pace Analvtical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264

Section A Page 14
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW17-S025
SAMPLE NO: H&446077
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(Z-Ethylhexyl.)phthalate 10 < 3,300 ug/kg
COMMENTS :

* The reporting limits are elevated due to the dilution required because of
the high concentration of target analytes.
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analytical Houston, TX 7058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 15
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW17-S030 DATE SMPLW: 25-FEB-97 1640
SAMPLE NO: H446078 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

-------------------------------------------------------------------------------------------------------------------------------

1 0OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 5 <25 * ug/kg
Benzene 5 < 25 ug/kg
Chlorobenzene 5 < 25 ug/kg
Ethylbenzene 5 700 ug/kg
Methylene chloride 5 < 25 ug/kg
Toluene 5 460 ug/kg
Xylenes (total) 5 2,400 wug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 30 < 9,900*# ug/kg
2,4-Dimethylphenol 30 < 9,900 ug/kg
2,4-Dinitrotoluene 30 < 9,900 ug/kg
2,6-Dinitrotoluene 30 < 9,900 ug/kg
2-Chloronaphthalene ) 30 < 9,900 ug/kg
2-Methylnaphthalene 30 76,000 ug/kg
4,6-Dinitro-o-cresol 30 < 50,000 wug/kg
4-Nitrophenol 30 < 50,000 wug/kg
Acenaphthene 30 26,000 ug/kg
Acenaphthylene 30 < 9,900 ugskg
Anthracene 30 21,000 ug/kg
Benzo(a)anthracene 30 < 9,900 wug/kg
Benzo(a)pyrene 30 < 9,900 wug/kg
Chrysene 30 < 9,900 wug/kg
Di-n-butyl phthalate 30 < 9,900 wug/kg
Dibenzofuran 30 39,000 wug/kg
Fluoranthene 30 30,000 ug/kg
Fluorene 30 24,000 wug/kg
N-Nitrosediphenylamine 30 < 9,900 wug/kg
Naphthalene 50 260,000 wug/kg
Nitrobenzene 30 < 9,900 wug/kg
Pentachlorophenol 30 < 50,000 wug/kg
Phenanthrene 30 92,000 ug/kg
Phenol 30 < 9,900 ug/kg
Pyrene ' 30 17,000 ug/kg
bis(2-Chloroethoxy)methane 30 < 9,900 ug/kg
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Report No.: 00060244

Section A Page 14
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW17-5030
SAMPLE NO: H446078

TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2=Ethylhexyt)phthalate 30 < 9,900 ug/kg
COMMENTS:

* The reporting limits are elevated due to the dilution required because of
the high concentration of target analytes.

# The internal standard recoveries were outside of QC acceptance limits due to
matrix interferences, which was confirmed by re-analysis.
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Apalvtical Houston, T 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 17
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007

ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW18-S00 DATE SAMPLED: 26-FEB-97 1010
SAMPLE NO: H446079 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0VTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 125 < 620 * ug/kg
Benzene 125 < 620 ug/kg
Chlorobenzene 125 < 620 ug/kg
Ethylbenzene 125 4,200 ug/kg
Methylene chloride 125 < 620 ug/kg
Toluene 125 1,400 wug/kg
Xylenes (total) 625 42,000 ug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 10 < 3,300 * wug/kg
2,4-Dimethyiphenol 10 < 3,300 ug/kg
2,4-Dinitrotoluene 10 < 3,300 ug/kg
2,6-Dinitrotoluene 10 < 3,300 ug/kg
2-Chloronaphthalene 10 < 3,300 wug/kg
2-Methylnaphthalene 10 6,900 wug/kg
4,6-Dinitro-o-cresol 10 < 3,300 wug/kg
4-Nitrophenol 10 < 3,300 ug/kg
Acenaphthene 10 6,300 ug/kg
Acenaphthylene 10 < 3,300 ug/kg
Anthracene 10 9,200 ug/kg
Benzo(a)anthracene . 10 < 3,300 wug/kg

Benzo(a)pyrene 10 < 3,300 ug/kg
Chrysene 10 3,300 ug/kg
Di-n-butyl phthalate 10 < 3,300 wug/kg
Dibenzofuran 10 4,000 ug/kg
Fluoranthene 10 16,000 ug/kg
Fluorene 10 5,600 ug/kg
N-Nitrosodiphenylamine 10 < 3,300 wug/kg
Naphthalene 10 46,000 ug/kg
Nitrobenzene 10 < 3,300 ug/kg
Pentachlorophenol 10 < 3,300 ug/kg
Phenanthrene 10 17,000 ug/kg
Phenol 10 < 3,300 ug/kg
Pyrene 10 9,900 ug/kg
bis(2-Chloroethoxy)methane 10 < 3,300 wug/kg
iy
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Section A Page 18
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW18-S00
SAMPLE NO: H446079
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 10 < 3,300 wug/kg

COMMENTS: * The reporting limits are elevated due to the dilution required because of
the high concentration of target analytes.
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, T 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 19
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW18-5025 DATE SAMPLED: 26-FEB-97 1042
SAMPLE NO: H446080 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0VTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 9  ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 13 ug/kg
Methylene chloride 1 <5 wug/kg
Toluene 1 6 ug/kg
Xylenes (total) 1 39 ug/kg
3 O0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine < 330 ug/kg
2,4-Dimethylphenol < 330 ug/kg
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 ug/kg
2-Chloronaphthalene < 330 ug/kg
2-Methylnaphthalene < 330 ug/kg

4,6-Dinitro-o-cresol < 1,600 ug/kg

1

1

1

1

1

1

1
4-Nitrophenol 1 < 1,600 wug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene B < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 wug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 wug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg

1
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Section A Page 20
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW18-S025
SAMPLE NO: H446080

DILUTION
LN CODE DETERMINATION FACTOR

bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, TX 7058

CLIENT NAME: TERRANEXT

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 21
LABORATORY ANALYSIS REPORT

LIMS CLIENT: 0717 0007

ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437

ATTENTION: BILL GOLDSBY

SAMPLE ID: HWPW-MW18-S030
SAMPLE NO: H446081
SAMPLE MATRIX: SOIL

1 0OVTCS2 8260A TCL Volatiles
1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Toluene
Xylenes (total)

3 0SVTCS TCL - Semi-volatile

1,2-Diphenylhydrazine

2,4-Dimethylphenol
2,4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol

P.0. NO: 03219

DATE SAMPLED: 26-FEB-97 1050
DATE RECEIVED: 27-FEB-97
PROJECT MANAGER: Elessa Sommers

DILUTION
DETERMINATION FACTOR RESULT UNITS

in Soil

ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

e T S
A A A A A A A
AL BV BV, BV, BNV, IV |

Extractables in Soil

330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 wug/kg
< 1,600 wug/kg
< 1,600 ug/kg

A A A A A A

1

1

1

1

1

1

1

1
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264

Section A Page 22
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW18-S030
SAMPLE NO: H446081

DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtica] Houston. T 77058

Tel: 713-488-1810
Fax: 713-488-4661
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Report No.: 00060264
Section A Page 23
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW16-S00 DATE SAMPLED: 26-FEB-97 1355
SAMPLE NO: H446082 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: soIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION ' FACTOR RESULT UNITS

1 0VTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 wug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 osvrcs TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine : 10 < 3,300% ug/kg
2,4-Dimethylphenol 10 < 3,300 ug/kg
2,4-Dinitrotoluene 10 < 3,300 ug/kg
2,6-Dinitrotoluene 10 < 3,300 ug/kg
2-Chloronaphthalene 10 < 3,300 ug/kg
2-Methylnaphthalene 10 < 3,300 ug/kg
4,6-Dinitro-o-cresol 10 < 16,000 wug/kg
4-Nitrophenol 10 < 16,000 ug/kg
Acenaphthene 10 < 3,300 ug/kg
Acenaphthylene 10 < 3,300 ug/kg
Anthracene 10 < 3,300 ug/kg
Benzo(a)anthracene 10 - < 3,300 ug/kg
Benzo(a)pyrene 10 < 3,300 ug/kg
Chrysene 10 < 3,300 ug/kg
Di-n-butyl phthalate 10 < 3,300 ug/kg
Dibenzofuran 10 < 3,300 ug/kg
Fluoranthene 10 < 3,300 ug/kg
Fluorene 10 < 3,300 ug/kg
N-Nitrosodiphenylamine 10 < 3,300 ug/kg
Naphthalene 10 < 3,300 ug/kg
Nitrobenzene : 10 < 3,300 ug/kg
Pentachlorophenol 10 < 16,000 ug/kg
Phenanthrene 10 < 3,300 ug/kg
Phenol 10 < 3,300 ug/kg
Pyrene : 10 < 3,300 ug/kg
bis(Z-Chloroethoxy)methane 10 < 3,300 ug/kg
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LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW16-S00
SAMPLE NO: H446082
TEST DILUTION
LN CODE DETERMINATION FACTOR

bis(2-Ethylhexyl )phthalate

10 < 3,300 wug/kg
COMMENTS: * The reporting limits are elevated due to the dilution required because of
matrix interferences. )
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LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW16-S020 DATE SAMPLED: 26-FEB-97 1415
SAMPLE NO: H446083 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0VTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 O0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthtacene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW16-S020
SAMPLE NO: H446083
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
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LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW16-5025 DATE SAMPLED: 26-FEB-97 1420
SAMPLE NO: H446084 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 wug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 < 5. ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 6 ug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene q < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 wug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 wug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 wug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 wug/kg
27
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LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW16-S025
SAMPLE NO: H446084
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
o)
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LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW12A-S00 DATE SAMPLED: 27-FEB-97 0808
SAMPLE NO: H446085 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 wug/kg
Chlorobenzene 1 <5 wug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 wug/kg
3 OSVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine < 330 ug/kg
2,4-Dimethylphenol < 330 ug/kg
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 ug/kg
2-Chloronaphthalene < 330 ug/kg
2-Methylnaphthalene < 330 ug/kg

< 1,600 wug/kg
< 1,600 ug/kg

4,6-Dinitro-o-cresol
4-Nitrophenol

1

1

1

1

1

1

1

1
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 wug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 wug/kg
Fluoranthene 1 < 330 wug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW12A-S00
SAMPLE NO: H446085
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
~
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LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW12A-S020 DATE SAMPLED: 27-FEB-97 0830
SAMPLE NO: H446086 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 < 5 ug/kg
Toluene 1 < 5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 O0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine < 330 ug/kg
2,4-Dimethylphenot < 330 ug/kg
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 ug/kg
2-Chloronaphthalene < 330 ug/kg
2-Methylnaphthalene < 330 ug/kg

< 1,600 ug/kg
< 1,600 ug/kg

4,6-Dinitro-o-cresol
4-Nitrophenol

1

1

1

1

1

1

1

1
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330" ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW12A-S020
SAMPLE NO: H446086
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

bis(2-Ethylhexyl Jphthalate

< 330 ug/kg
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LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW12A-S025 DATE SAMPLED: 27-FEB-97 0843
SAMPLE NO: H446087 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW12A-S025
SAMPLE NO: H446087
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
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CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW12B-S030 DATE SAMPLED: 27-FEB-97 1025
SAMPLE NO: H446088 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
1 0OVTCS2 8260A TCL Volatiles in Soil
1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 wug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 O0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine < 330 ug/kg
2,4-Dimethylphenol < 330 ug/kg
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 ug/kg
2-Chloronaphthalene < 330 ug/kg
< 330 ug/kg

2-Methylnaphthalene
4,6-Dinitro-o-cresol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benzo(a)anthracene
Benzo(a)pyrene
Chrysene

Di-n-butyl phthalate
Dibenzofuran
Fluoranthene
Fluorene
N-Nitrosodiphenylamine
Naphthalene
Nitrobenzene

Pentach lorophenol
Phenanthrene

Phenol

Pyrene
bis(2-Chloroethoxy)methane
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< 1,600 ug/kg
< 1,600 ug/kg
< 330 ug/kg
< 330 ug/kg
< 330 ug/kg
330 ug/kg
330 ug/kg
330 ug/kg
330 wug/kg
330 ug/kg
620 ug/kg
360 ug/kg
< 330 ug/kg
330 ug/kg

< 330 ug/kg

< 1,600 ug/kg
1,100 ug/kg

< 330 ug/kg

< 330 ug/kg

< 330 ug/kg

A

A A A A



Pace Analvtical

Pace Analytical Services, Inc.
900 Gemini Avenue
Houston, TX 77058

CLIENT NAME: TERRANEXT

SAMPLE ID: HWPW-MW12B-S030
SAMPLE NO: H446088

LABORATORY ANALYSIS REPORT

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section A Page 36

DILUTION

FACTOR RESULT UNITS

bis(2-Ethylhexyl)phthalate
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LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 ’ PACE PROJECT: H44042
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW12B-S040 DATE SAMPLED: 27-FEB-97 1053
SAMPLE NO: H446089 DATE RECEIVED: 27-FEB-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 wug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 < 5 ug/kg
Methylene chloride 1 <5 wug/kg
Toluene 1 < 5 ugskg
Xylenes (total) 1 <5 ug/kg
3 0OSVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 wug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 wug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 wug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 wug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW12B-S040
SAMPLE NO: H446089

...............................................................................................................................

TEST DILUTION
LN CODE ' DETERMINATION FACTOR RESULT UNITS

...............................................................................................................................

bis{2-Ethylhexyl)phthalate 1 < 330 ug/kg
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LCSR  DUP/MS  =====-===muu- SAMPLE PREPARATION <====-======s  =eeeccceeeoao. SAMPLE ANALYSIS -=====ss=unuaa-
TEST BLNK  MS/MSD
LN CODE BATCH BATCH  LR-METHOD  DATE/TIME  ANALYST LR-METHOD DATE/TIME  ANALYST INSTRUMENT

SAMPLE ID: HWPW-MW13-S00 SAMPLE NO: H446071

1 0vVICS2 71950 72083 NA 19-8260A 04-MAR-97 2015 JC GCMSY

3 OSVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 17-MAR-97 0758 EAY GCMSA
SAMPLE ID: HWPW-MW13-S015 SAMPLE NO: H446072

1 0OVTCS2 72004 72083 NA 19-8260A 05-MAR-97 1254 JC GCMSY

3 0SVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 17-MAR-97 0848 EAY GCMSA
SAMPLE ID: HWPW-MW13-5021 SAMPLE NO: H446073

1 0VTCS2 72004 72083 NA 19-8260A 05-MAR-97 1328 JC GCMSY

3 0SVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 17-MAR-97 0936 EAY GCMSA
AMPLE ID: HWPW-MW15-S00 SAMPLE NO: H446074

1 OVTCS2 72004 72083 NA 19-8260A 05-MAR-97 1359 JC GCMSY

3 OSVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 17-MAR-97 1115 EAY GCMSA
SAMPLE ID: HWPW-MW15-5020 SAMPLE NO: H446075

1 OVICS2 72004 72083 NA 19-8260A 05-MAR-97 1433 JC GCMSY

3 0SVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 17-MAR-97 1204 EAY GCMSA
SAMPLE ID: HWPW-MW15-5025 SAMPLE NO: H446076

1 0VTCS2 72004 72083 NA 19-8260A 05-MAR-97 1506 JC GCMSY

3 0SVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 21-MAR-97 1546 EAY GCMSA
SAMPLE ID: HWPW-MW17-5025 SAMPLE NO: H446077

1 ovrcs2 72161 72083 NA 19-8260A 09-MAR-97 1839 JC GCMSY

3 OSVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 03-APR-97 1355 EAY GCMSA
SAMPLE ID: HWPW-MW17-5030 SAMPLE NO: H446078

1 OvVICs2 72083 72083 NA 19-8260A 07-MAR-97 1912 JC GCMSY

3 0SVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 22-MAR-97 1837 EAY GCMSA
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SUPPLEMENTAL INFORMATION

LCSR  DUP/MS  =-===-=e=-au- SAMPLE PREPARATION -=-======scce  eeemeceocaoooe SAMPLE ANALYSIS ----=--==ceeua-
TEST BLNK  MS/MSD
LN CODE BATCH BATCH  LR-METHOD DATE/TIME ~ ANALYST LR-METHOD DATE/TIME ANALYST  INSTRUMENT
SAMPLE ID: HWPW-MW18-S00 SAMPLE NO: H446079
1 ovres2 72161 72083 NA 19-8260A 09-MAR-97 1945 JC GCMSY
3 OSVTICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 22-MAR-97 1926 EAY GCMSA
SAMPLE ID: HWPW-MW18-5025 ' SAMPLE NO: H446080 °
1 0VICS2 72006 72083 NA 19-8260A 05-MAR-97 1539 JC GCMSY
3 OSVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 21-MAR-97 1814 EAY GCMSA
SAMPLE ID: HWPW-MW18-5030 SAMPLE NO: H446081
1 0OVTCS2 72004 72083 NA 19-8260A 05-MAR-97 1613 JC GCMSY
3 0svTICs 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 21-MAR-97 1903 EAY GCMSA
AMPLE ID: HWPW-MW16-S00 SAMPLE NO: H446082
1 Ovrcs2 72004 72083 NA 19-8260A 05-MAR-97 1646 JC GCMSY
3 0sVICs 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 03-APR-97 1445 EAY GCMSA
SAMPLE ID: HWPW-MW16-5020 SAMPLE NO: H446083
1 0Ovrcs2 72004 72083 NA 19-8260A 05-MAR-97 1719 JC GCMSY
3 0sVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 19-MAR-97 0353 EAY GCMSA
SAMPLE ID: HWPW-MW16-5025 SAMPLE NO: H446084
1 OVTCs2 72004 72083 NA 19-8260A 05-MAR-97 1752 JC GCMSY
3 0svics 72149 72149 19-3550A . 11-MAR-97 1030 RDQ 19-82708 21-MAR-97 1952 EAY GCMSA
SAMPLE ID: HWPW-MW12A-S00 SAMPLE NO: H446085 —
1 0vTcs2 72004 72083 NA 19-8260A 05-MAR-97 1826 JC GCMSY
3 0sviCs 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 21-MAR-97 2042 EAY GCMSA
SAMPLE ID: HWPW-MW12A-S020 SAMPLE NO: H446086
1 0vics2 72004 72083 NA 19-8260A 05-MAR-97 1859 JC GCMSY
3 0sViCs 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 21-MAR-97 2131 EAY GCMSA
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LCSR  DUP/MS  =====-===uuue SAMPLE PREPARATION ========-=s2  weeeoeeooooo.. SAMPLE ANALYSIS =--=======n=zus
TEST BLNK  MS/MSD
LN CODE BATCH BATCH  LR-METHOD  DATE/TIME  ANALYST LR-METHOD ~ DATE/TIME  ANALYST INSTRUMENT

SAMPLE ID: HWPW-MW12A-S025 SAMPLE NO: H446087

1 OVTCS2 72004 72083 NA 19-8260A  05-MAR-97 1932 JC GCMSY

3 0SVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 18-MAR-97 2132 EAY GCMSA
SAMPLE ID: HWPW-MW12B-S030 SAMPLE NO: H446088

1 OVICS2 72004 72083 NA 19-8260A  05-MAR-97 2005 JC GCMSY

3 0SVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 19-MAR-97 0303 EAY GCMSA
SAMPLE ID: HWPW-MW12B-S040 SAMPLE NO: H446089

1 OviCcs2 72083 72083 NA 19-8260A 07-MAR-97 1413 JC GCMSY

3 OSVICS 72149 72149 19-3550A 11-MAR-97 1030 RDQ 19-82708 19-MAR-97 0214 EAY GCMSA

‘R Method Literature Reference

19  EPA-Test Methods for Evaluating Solid Waste, 3rd ed, Nov. 1986 and updates
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TEST . PERCENT  ACCEPTANCE
LN CODE SURROGATE COMPOUND RECOVERY LIMITS REF LN
SAMPLE ID: HWPW-MW13-S00 v SAMPLE NO: H446071

2 $VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 98 -
Dibromofluoromethane 110 -

Toluene-d8 91 &

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 9* -
2-Fluorobiphenyl 33 -
2-Fluorophenol 30 -
Nitrobenzene-d5 33 %

Phenol-d5 32 -
p-Terphenyl-di4 33 -

* The recovery of the surrogate was outside of QC acceptance limits due to
matrix interference.

“SAMPLE ID: HWPW-MW13-S015 SAMPLE NO: H446072

2 S$VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromofiuorobenzene S7 -

Dibromof luoromethane - 97 -
Toluene-d8 96 -

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 28 =
2-Fluorobiphenyl 32 N
2-Fluorophenol 28 -
Nitrobenzene-d5 30 -

Phenol-d5 30 -
p-Terphenyl-d14 34 -
SAMPLE ID: HWPW-MW13-S021 SAMPLE NO: H446073

2 $VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 100 -
Dibromofluoromethane 105 -

Toluene-d8 93 -

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 28 -
2-Flucrobiphenyl 34 -
2-Fluorophenol 27 =
Nitrobenzene-d5 30 N
Phenol -d5 30 =
p-Terphenyl-d14 28 =

42
REPORT OF LABORATORY ANALYSIS

This report shall not be repraduced, except in full,



Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analytical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 07, 1997
Report No.: 00060264
Section C Page 2
SURROGATE STANDARD RECOVERY

...............................................................................................................................

TEST PERCENT  ACCEPTANCE
LN ~ CODE SURROGATE COMPOUND RECOVERY LIMITS REF LN
SAMPLE ID: HWPW-MW15-S00 SAMPLE NO: H&446074

2 $VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 107 -
Dibromofluoromethane 114 -

Toluene-d8 93 -

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 36 -
2-Fluorobiphenyl 41 =
2-Fluorophenol 34 -
Nitrobenzene-d5 41 -

Phenol-d5 38 s
p-Terphenyl-d14 44 =
SAMPLE ID: HWPW-MW15-S020 SAMPLE NO: H&446075

2 $VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 99 -
Dibromof luoromethane 110 -
Toluene-d8 93 -

4 $BNAS  GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 30 =
2-Fluorobiphenyl 48 =
2-Fluorophenol 42 -
Nitrobenzene-d5 47 -

Phenol-d5 43 -
p-Terphenyl-d14 43 -
SAMPLE ID: HWPW-MW15-S025 SAMPLE NO: H446076

2 $SVOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 101 =
Dibromoflucromethane 104 -

Toluene-d8 92 -

4 $BNAS  GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 43 =
2-Fluorobiphenyl 61 =
2-Fluorophenol 55 N
Nitrobenzene-d5 63 -

Phenol-d5 60 -
p-Terphenyl-d14 60 -
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TEST PERCENT  ACCEPTANCE
LN CODE SURROGATE COMPOUND RECOVERY LIMITS REF LN

SAMPLE ID: HWPW-MW17-S025 SAMPLE NO: H&446077

2 3$VOA2S GC/MS Volatiles Surrogates (8240) 1
4-Bromof luorobenzene 101 -
Dibromof luoromethane 103 -
Toluene-d8 97 -
4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol
2-Fluorobiphenyl
2-Fluorophenal
Nitrobenzene-d5
Phenol-d5
p-Terphenyl-d14
*The surrogates were not recovered due to the dilution required because of
high analyte concentrations.

* ¥ ¥ ¥ ¥ *
.

AMPLE ID: HWPW-MW17-S030 SAMPLE NO: H446078

2 3VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof Luorobenzene 111 -
Dibromofluoromethane 115 -

Toluene-d8 94 =

4 3$BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol
2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol -d5
p-Terphenyl-d14

* The surrogates were not recovered due to the dilution required because of
high analyte concentrations.

* ¥ * ¥ * %

SAMPLE 1D: HWPW-MW18-S00 SAMPLE NO: H446079

2 3VOA2S GC/MS Volatiles Surrogates (8240) 1
4-Bromof luorobenzene 103 -
Dibromofluoromethane 98 -

Toluene-d8 97 -

4 $BNAS  GC/MS BNA Surrogates 3
2,4,6-Tribromophenol
2-Fluorobiphenyl
2-Fluorophenol
Nitrobenzene-d5
Phenol -d5

* % * * %
[
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SAMPLE ID: HWPW-MW18-S00

p-Terphenyl -d14

* The surrogates were not recovered due to the dilution required because of

high analyte concentrations.
SAMPLE ID: HWPW-MW18-5025

2 $VOA2S GC/MS Volatiles Surrogates (8260)
4-Bromof luorobenzene
Dibromofluoromethane
Toluene-d8

GC/MS BNA Surrogates
2,4,6-Tribromophenol
2-Fluorobiphenyl
2-Fluorophenal
Nitrobenzene-d5
Phenol-d5
p-Terphenyl-d14

4  $BNAS

SAMPLE ID: HWPW-MW18-5030

2 8VOA2S GC/MS Volatiles Surrogates (8260)
4-Bromof luorobenzene
Dibromofluoromethane
Toluene-d8

GC/MS BNA Surrogates
2,4,6-Tribromophenol
2-Fluorobipheny!
2-Fluorophenol
Nitrobenzene-d5
Phenol-d5
p-Terphenyl-d14

4  $BNAS

SAMPLE ID: HWPW-MW16-S00

2 $VOA2S GC/MS Volatiles Surrogates (8260)
4-Bromof luorobenzene

Dibromof luoromethane

Toluene-d8

GC/MS BNA Surrogates
2,4,6-Tribromophenol
2-Fluorobiphenyl

2-Fluorophenol

4 $BNAS
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PERCENT  ACCEPTANCE
RECOVERY LIMITS

.....................................

SAMPLE NO: H446079

SAMPLE NO: H446080

97 -
110 .
93 =

19 -
50 -
41 =
47 &
49 =
49 -

SAMPLE NO: H446081

107 -
93 .

43 =
49 -
41 -
50 .
47 =

SAMPLE NO: H446082

102 =
108 &
91 -
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SURROGATE STANDARD RECQVERY

TEST PERCENT  ACCEPTANCE
LN CODE SURROGATE COMPOUND RECOVERY LIMITS REF LN
SAMPLE ID: HWPW-MW16-S00 _ SAMPLE NO: H446082
Nitrobenzene-d5 % -
Phenol-d5 * =
p-Terphenyl-d14 b =

*The surrogates were not recovered due to the dilution required because of
matrix interferences.

SAMPLE ID: HWPW-MW16-5020 SAMPLE NO: H446083

2 $VOA2S GC/MS Volatiles Surrogates (8240) 1
4-Bromofluorobenzene 97 =
Dibromofluoromethane 107 -

Toluene-d8 93 -

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 34 -
2-Fluorobiphenyl TAA -
2-Fluorophenol 33 .
Nitrobenzene-d5 40 -

Phenoi-d5 37 -
p-Terphenyl-d14 44 =
SAMPLE ID: HWPW-MW16-5025 SAMPLE NO: H446084

2 3$VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene - 95 -
Dibromofluoromethane 107 -

Toluene-d8 91 -

4 $BNAS  GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 50 -
2-Fluorobiphenyl 69 -
2-Fluorophenol 60 -
Nitrobenzene-d5 74 -

Phenol -d5 65 -
p-Terphenyl-d14 61 -
SAMPLE ID: HWPW-MW12A-S00 SAMPLE NO: H446085

-

2 $VOA2S GC/MS Volatiles Surrogates (8240)

4-Bromofluorobenzene 98 -
Dibromofluoromethane 109 -
Toluene-d8 92 =
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TEST PERCENT  ACCEPTANCE
LN CODE SURROGATE COMPOUND RECOVERY LIMITS REF LN
SAMPLE ID: HWPW-MW12A-S00 SAMPLE NO: H446085

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 34 -
2-Fluorobiphenyl 46 -
2-Fluorophenol : 30 -
Nitrobenzene-d5 36 s
Phenol-d5 36 -
p-Terphenyl-d14 50 &

SAMPLE ID: HWPW-MW12A-S020 SAMPLE NO: H446086

2 $VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 95 -
Dibromof luoromethane 101 -
Toluene-d8 92 -

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 35 -
2-Fluorobiphenyl 40 -
2-Fluorophenol 28 -
Nitrobenzene-d5 35 &

Phenol-d5 36 -
p-Terphenyl-d14 48 -
SAMPLE ID: HWPW-MW12A-S025 SAMPLE NO: H446087

2 3$VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 97 =
Dibromofluoromethane _ m -

Toluene-d8 94 -

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 50 -
2-Fluorobiphenyl : 30 =
2-Fluorophenol 55 =
Nitrobenzene-d5 68 -

Phenol-d5 60 -
p-Terphenyl-d14 55 -
SAMPLE ID: HWPW-MW12B-S030 SAMPLE NO: H446088

2 $VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromof luorobenzene 101 =
Dibromof luoromethane m -

Toluene-d8 93 -
47
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TEST ) PERCENT  ACCEPTANCE
LN CODE SURROGATE COMPOUND RECOVERY LIMITS REF LN
SAMPLE 1ID: HWPW-MW12B-S030 SAMPLE NO: H446088

4 $BNAS GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 34 -
2-Fluorobiphenyl 39 -
2-Fluorophenol 32 -
Nitrobenzene-d5 35 -

Phenol-d5 35 -
p-Terphenyl-d14 42 -
SAMPLE ID: HWPW-MW12B-S040 SAMPLE NO: H446089

2 $VOA2S GC/MS Volatiles Surrogates (8260) 1
4-Bromofluorobenzene 100 =
Dibromofluoromethane 104 -

Toluene-d8 94 -

4 $BNAS  GC/MS BNA Surrogates 3
2,4,6-Tribromophenol 29 -
2-Fluorobiphenyl 39 -
2-Fluorophenol 32 .
Nitrobenzene-d5 40 -

Phenol -d5 37 -
p-Terphenyl-d14 38 =
43
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TEST . LCS % ACCEPTANCE
CODE DETERMINATION RECOVERY LIMITS
BATCH NO: 71950 SAMPLE NO: H383013

OVTCS2 8260A TCL Volatiles in Soil

1,1-Dichloroethene 99 -
Benzene 101 -
Chlorobenzene 103 -
Toluene 101 -
Trichloroethene 87 -

BATCH NO: 72004 SAMPLE NO: H383087

OVTCS2 8260A TCL Volatiles in Soil

1,1-Dichloroethene 98 -
Benzene 105 -
Chlorobenzene 105 -
Toluene 108 -
Trichloroethene 84 -

BATCH NO: 72083 SAMPLE NO: H383201

OVTCS2 8260A TCL Volatiles in Soil

1,1-Dichloroethene 99 -
Benzene 104 -
Chlorobenzene 102 -
Toluene 105 -
Trichloroethene 82 -

BATCH NO: 72149 SAMPLE NO: H383310

OSVTCS TCL - Semi-volatile Extractables in Soil

1,2,4-Trichlorobenzene 54— -
1,4-Dichlorobenzene 53 -
2,4-Dinitrotoluene 73 -
2-Chlorophenol 55" -
4-Nitrophenol 50 — -
Acenaphthene 59— -
Pentachlorophenol | 65 ~ -
Phenol 55— -
Pyrene 76 -
n-Nitrosodi-n-propylamine 55 -
p-Chloro-m-cresol 62— -
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LABORATORY CONTROL SAMPLE RECOVERY

TEST LCs % ACCEPTANCE
CODE DETERMINATION RECOVERY LIMITS
BATCH NO: 72161 SAMPLE NO: H383328

OVTCS2 8260A TCL Volatiles in Soil

1,1-Dichloroethane 100 -
Benzene 104 -
Chlorobenzene 102 -
Toluene 104 -
Trichloroethene 86 -
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TEST
CODE DETERMINATION RESULT UNIT
BATCH NO: 71950 SAMPLE NO: H383014

OVTCS2 8260A TCL Volatiles in Soil

1,1,1,2-Tetrachloroethane <5 ug/kg
1,1,1-Trichlorocethane <5 ug/kg
1,1,2,2-Tetrachloroethane <5 ug/kg
1,1,2-Trichloroethane <5 ug/kg
1,1-Dichloroethane <5 ug/kg
1,1-Dichloroethene <5 ug/kg
1,1-Dichloropropene <5 ug/kg
1,2,3-Trichlorobenzene <5 ug/kg
1,2,3-Trichloropropane <5 ug/kg
1,2,4-Trichlorobenzene <5 ug/kg
1,2,4-Trimethylbenzene <5 ug/kg
1,2-Dibromo-3-chloropropane <5 ug/kg
1,2-Dibromoethane <5 ug/kg
1,2-Dichlorobenzene <5 ug/kg
1,2-Dichloroethane <5 ug/kg
1,2-Dichloropropane <5 ug/kg
1,3,5-Trimethylbenzene <5 ug/kg
1,3-Dichlorobenzene <5 ug/kg
1,3-Dichloropropane <5 ug/kg
1,4-Dichlorobenzene <5 ug/kg
2,2-Dichloropropane <5 ug/kg
2-Chlorotoluene <5 ug/kg
4-Chlorotoluene <5 ug/kg
Acetone <10 ug/kg
Benzene <5 ug/kg
Bromobenzene <5 ug/kg
Bromochloromethane <5 ug/kg
Bromodichloromethane <5 ug/kg
Bromoform <5 ug/kg
Bromomethane <10 ug/kg
Carbon tetrachloride <5 ug/kg
Chloraobenzene <5 ug/kg
Chlorodibromomethane <5 ug/kg
Chloroethane <10 ug/kg
Chloroform <5 ug/kg
Chloromethane <10 ug/kg
Dibromomethane <5 ug/kg
Dichlorodifluoromethane <5 ug/kg
Ethylbenzene <5 ug/kg
Hexachlorobutadiene <5 ug/kg
Isopropylbenzene <5 ug/kg
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TEST
CODE DETERMINATION RESULT UNIT
Methylene chloride <5 ug/kg
Naphthalene <10 ug/kg
Styrene <5 ug/kg
Tetrachloroethene <5 ug/kg
Toluene <5 ug/kg
Trichloroethene <5 ug/kg
Trichlorofluoromethane <5 ug/kg
Vinyl chloride <10 ug/kg
Xylenes (total) <5 ug/kg
cis-1,2-Dichloroethene <5 ug/kg
m-Xylene <5 ug/kg
n-Butylbenzene <5 ug/kg
n-Propylbenzene <5 ug/kg
o-Xylene <5 ug/kg
p-Isopropyltoluene <5 ug/kg
p-Xylene <5 ug/kg
sec-Butylbenzene <5 ug/kg
tert-Butylbenzene <5 ug/kg
trans-1,2-Dichloroethene <5 ug/kg
BATCH NO: 72004 SAMPLE NO: H383088

OVTCS2 8260A TCL Volatiles in Soil

BATCH NO:

1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Toluene

Xylenes (total)

72083

OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane
Benzene
Chlorobenzene
Ethylbenzene
Methylene chloride
Taoluene

Xylenes (total)

52

<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
SAMPLE NO: H383202
<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
<5 ug/kg
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TEST
CODE DETERMINATION RESULT UNIT
BATCH NO: 72149 SAMPLE NO: H383311

OSVTCS TCL - Semi-volatile Extractables in Soil

1,2-Diphenylhydrazine < 330 ug/kg
2,4-Dimethylphenol < 330 ug/kg
2,4-Dinitrotoluene < 330 ug/kg
2,6-Dinitrotoluene < 330 ug/kg
2-Chloronaphthalene < 330 ug/kg
2-Methylnaphthalene < 330 ug/kg
4,6-Dinitro-o-cresol < 1,600 ug/kg
4-Nitrophenol < 1,600 ug/kg
Acenaphthene < 330 ug/kg
Acenaphthylene < 330 ug/kg
Anthracene < 330 ug/kg
Benzo(a)anthracene < 330 ug/kg
Benzo(a)pyrene < 330 ug/kg
Chrysene < 330 ug/kg
Di-n-butyl phthalate < 330 ug/kg
Dibenzofuran < 330 ug/kg
Fluoranthene < 330 ug/kg
Fluorene < 330 ug/kg
N-Nitrosodiphenylamine < 330 ug/kg
Naphthalene < 330 ug/kg
Nitrobenzene < 330 ug/kg
Pentachlorophenol < 1,600 ug/kg
Phenanthrene < 330 ug/kg
Phenol < 330 ug/kg
Pyrene < 330 ug/kg
bis(2-Chloroethoxy)methane < 330 ug/kg
bis(2-Ethylhexyl)phthalate < 330 ug/kg
BATCH NO: 72161 SAMPLE NO: H383329

OVTCS2 8260A TCL Volatiles in Saoil

1,2-Dichloroethane <5 ug/kg
Benzene <5 ug/kg
Chlorcbenzene <5 ug/kg
Ethylbenzene <5 ug/kg
Methylene chloride <5 ug/kg
Toluene <5 ug/kg
Xylenes (total) <5 ug/kg
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TEST MS MsD MS PCT MSD PCT
CODE DETERMINATION RESULT RESULT UNITS RPD RCVRY RCVRY
BATCH NO: 72083 SAMPLE NO: H446089

OVTCS2 8260A TCL Volatiles in Soil

1,1-Dichloroethene 42.9 43.9 ug/kg 2.37 107 110
Benzene 43.4 43.0 ug/kg 1.02 108 107
Chlorobenzene 41.1 41.0 ug/kg 0.12 103 102
Toluene 44.3 43.5 ug/kg 1.73 1M1 109
Trichloroethene 38.7 38.3 ug/kg 1.06 97 96
BATCH NO: 72149 SAMPLE NO: H446083
OSVTCS TCL - Semi-volatile Extractables in Soil
1,2,4-Trichlorobenzene 38.0* 43.6 ug/kg 13.7 38 44
1,4-Dichlorobenzene 47.4 45.3 ug/kg 4.52 47 45
2,4-Dinitrotoluene 46.1 48.0 ug/kg 4.03 46 48
2-Chlorophenol 67.6 60.1 ug/kg 11.8 34 30 -
4-Nitrophenol 67.1 64.0 ug/kg 4.72 34 32
Acenaphthene 43.8* 42.4* ug/kg 3.25 44 42
N-Nitrosodi-n-propylamine 33.2 29.2 ug/kg 12.8 33 29
Pentachlorophenol 70.9 66.9 ug/kg 5.81 36 34
Phenotl 70.7 73.4 ug/kg 3.74 36 37
Pyrene 50.4* 46,6% ug/kg 7.84 50 47
p-Chloro-m-cresol 87.2 91.6 ug/kg 4.92 44 46

* Recovery outside of QC acceptance limits due to matrix interference.
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Pace Analytical Services, Inc.
900 Gemini Avenue
Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

Pace Analvtical

April 08, 1997
Report No.: 00060278
Section A Page 1
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW14-S017 DATE SAMPLED: 27-FEB-97 1428
SAMPLE NO: H446213 DATE RECEIVED: 04-MAR-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE : DETERMINATION FACTOR RESULT UNITS

1 0OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg

3 0OSVTICS TCL - Semi-volatile Extractables in Soil

1,2-Diphenylhydrazine 5 < 1,600 ug/kg
2,4-Dimethylphenol 5 < 1,600 ug/kg
2,4-Dinitrotoluene 5 < 1,600 ug/kg
2,6-Dinitrotoluene 5 < 1,600 ug/kg
2-Chloronaphthalene 5 < 1,600 ug/kg
2-Methylnaphthalene 5 16,000 ug/kg
4,6-Dinitro-o-cresol 5 < 8,200 ug/kg
4-Nitrophenol 5 < 8,200 ug/kg
Acenaphthene 5 9,900 ug/kg
Acenaphthylene 5 < 1,600 wug/kg
Anthracene 5 < 1,600 ug/kg
Benzo(a)anthracene 5 < 1,600 ug/kg
Benzo(a)pyrene 5 < 1,600 ug/kg
Chrysene 5 < 1,600 ug/kg
Di-n-butyl phthalate 5 < 1,600 wug/kg
Dibenzofuran 5 7,800 ug/kg
Fluoranthene 5 < 1,600 ug/kg
Fluorene 5 10,000 ug/kg
N-Nitrosodiphenylamine 5 < 1,600 wug/kg
Naphthalene 5 8,600 ug/kg
Nitrobenzene 5 < 1,600 ug/kg
Pentachlorophenol 5 < 8,200 ug/kg
Phenanthrene 5 < 1,600 ug/kg
Phenol 5 < 1,600 ug/kg
Pyrene 5 < 1,600 ug/kg
bis(2-Chloroethoxy)methane 5 < 1,600 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analytical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661 :

April 08, 1997
Report No.: 00060278

Section A Page 2
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW14-S017
SAMPLE NO: H446213

...............................................................................................................................

DILUTION
LN CODE DETERMINATION FACTOR

bis(2-Ethylhexyl)phthalate 5 < 1,600 ug/kg

COMMENTS: The detection limits reported for semi-volatiles were elevated due to the
dilution required because of the high concentration of target analytes.
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, TX 77058
Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.: 00060278
Section A Page 3
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW14-S035 DATE SAMPLED: 27-FEB-97 1500
SAMPLE NO: H446214 DATE RECEIVED: 04-MAR-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 wug/kg
Chlorobenzene 1 <5 wug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 wug/kg
Xylenes (total) 1 <5 wug/kg
3 OSVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 wug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 wug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 wug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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Pace Analytical Services, Inc.

u 900 Gemini Avenue

Pace Analytical Houston, TX 77058
Tel: 713-488-1810

Fax: 713-488-4661

April 08, 1997
Report No.: 00060278
Section A Page 4
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW14-S035
SAMPLE NO: H446214

TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

bis(2-Ethyilhexyl)phthalate 1 < 330 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, T 77058
Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.: 00060278
Section A Page 5
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-MW14-S040 DATE SAMPLED: 27-FEB-97 1510
SAMPLE NO: H446215 DATE RECEIVED: 04-MAR-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 < 5 wug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 < 5 ug/kg
Methylene chloride 1 < 5 ug/kg
Toluene 1 < 5 ug/kg
Xylenes (total) 1 < 5 ug/kg
3 0SVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenal 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 wug/kg
Fluoranthene 1 < 330 wug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 wug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 wug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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Pace Analytical Services, Inc.
Pace Analytical

900 Gemini Avenue
Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661 :

April 08, 1997
Report No.: 00060278

Section A Page 6
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-MW14-S040
SAMPLE NO: H446215
TEST DILUTION
LN CODE DETERMINATION

FACTOR

bis(2-Ethylhexyl )phthalate

< 330 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analytical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.: 000460278
Section A Page 7
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
HOUSTON, TX 77040- ' PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-AOC4-SE-S00 DATE SAMPLED: 03-MAR-97 1110
SAMPLE NO: H446216 DATE RECEIVED: 04-MAR-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

...............................................................................................................................

1 OVTCs2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 wug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 -< 5 ug/kg
Ethylbenzene 1 <5 wug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) , 1 <5 wug/kg
3 OSVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 2 < 660 ug/kg
2,4-Dimethylphenol 2 < 660 ug/kg
2,4-Dinitrotoluene 2 < 660 ug/kg
2,6-Dinitrotoluene 2 < 660 ug/kg
2-Chloronaphthalene 2 < 660 ug/kg
2-Methylnaphthalene 2 < 660 ug/kg
4,6-Dinitro-o-cresol 2 < 3,200 ug/kg
4-Nitrophenol 2 < 3,200 ug/kg
Acenaphthene 2 < 660 ug/kg
Acenaphthylene 2 < 660 ug/kg
Anthracene 2 < 660 ug/kg
Benzo(a)anthracene 2 < 660 ug/kg
Benzo(a)pyrene 2 < 660 ug/kg
Chrysene 2 920 wug/kg
Di-n-butyl phthalate 2 < 660 ug/kg
Dibenzofuran 2 < 660 ug/kg
Fluoranthene 2 2,800 ug/kg
Fluorene 2 < 660 ug/kg
N-Nitrosodiphenylamine 2 < 660 ug/kg
Naphthalene 2 < 660 ug/kg
Nitrobenzene 2 < 660 ug/kg
Pentachlorophenol 2 < 3,200 ug/kg
Phenanthrene 2 1,100 ug/kg
Phenol 2 < 660 ug/kg
Pyrene 2 3,600 ug/kg
bis(2-Chloroethoxy)methane 2 < 660 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.: 00060278

Section A Page 8
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-AOC4-SE-S00
SAMPLE NO: H446216

TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

bis(2-Ethylhexyl)phthalate 2 < 660 ug/kg

COMMENTS: The detection limits reported for semi-volatiles were elevated due to the
dilution required because of the high concentration of target analytes.

64
REPORT OF LABORATORY ANALYSIS

This report shall not be reproduced, except in full,
without the written consent of Pace Analytical Services, Inc.



Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analvtical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.: 00060278
Section A Page 9
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-AOC4-SW-S00 DATE SAMPLED: 03-MAR-97 1130
SAMPLE NO: H446217 DATE RECEIVED: 04-MAR-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 OSVICS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 wug/kg
2,6-Dinitrotoluene 1 < 330 ug/kg
2-Chloronaphthalene 1 < 330 wug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol - 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 wug/kg
Benzo(a)pyrene 1 < 330 wug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 wug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 wug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 wug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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Report No.: 00060278
Section A Page 10

LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-AOC4-SW-S00
SAMPLE NO: H446217

TEST DILUTION
FACTOR RESULT UNITS

bis(2-Ethylhexyl)phthalate 1 < 330 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analytical Houston, TX 77058
Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.: 00060278
Section A Page 11
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
' HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY _ P.0. NO: 03219
SAMPLE ID: HWPW-AOC4-NE-S00 DATE SAMPLED: 03-MAR-97 1150
SAMPLE NO: H446218 DATE RECEIVED: 04-MAR-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 ug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 OSVTCS TCL - Semi-volatile Extractables in Soil
1,2-Diphenylhydrazine 1 < 330 ‘ug/kg
2,4-Dimethylphenol 1 < 330 ug/kg
2,4-Dinitrotoluene 1 < 330 ug/kg
2,6-Dinitrotoluene 1 < 330 wug/kg
2-Chloronaphthalene 1 < 330 ug/kg
2-Methylnaphthalene 1 < 330 ug/kg
4,6-Dinitro-o-cresol 1 < 1,600 ug/kg
4-Nitrophenol 1 < 1,600 ug/kg
Acenaphthene 1 < 330 ug/kg
Acenaphthylene 1 < 330 ug/kg
Anthracene 1 < 330 ug/kg
Benzo(a)anthracene 1 < 330 ug/kg
Benzo(a)pyrene 1 < 330 ug/kg
Chrysene 1 < 330 ug/kg
Di-n-butyl phthalate 1 < 330 ug/kg
Dibenzofuran 1 < 330 ug/kg
Fluoranthene 1 < 330 ug/kg
Fluorene 1 < 330 ug/kg
N-Nitrosodiphenylamine 1 < 330 ug/kg
Naphthalene 1 < 330 ug/kg
Nitrobenzene 1 < 330 ug/kg
Pentachlorophenol 1 < 1,600 ug/kg
Phenanthrene 1 < 330 ug/kg
Phenol 1 < 330 ug/kg
Pyrene 1 < 330 ug/kg
bis(2-Chloroethoxy)methane 1 < 330 ug/kg
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Pace Analytical Services, Inc.
Pace Analvtical

900 Gemini Avenue
Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.:

00060278
Section A Page 12
LABORATORY ANALYSIS REPORT
CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-AOC4-NE-SO0
SAMPLE NO: H446218
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexy!)phthalate 1 < 330 ug/kg
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Pace Analytical Services, Inc.
900 Gemini Avenue

Pace Analytical Houston, TX 77058

Tel: 713-488-1810
Fax: 713-488-4661

April 08, 1997
Report No.: 00060278
Section A Page 13
LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-AOC4-NW-S00 DATE SAMPLED: 03-MAR-97 1209
SAMPLE NO: H446219 DATE RECEIVED: 04-MAR-97
SAMPLE MATRIX: SOIL _ PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS

1 0OVTCS2 8260A TCL Volatiles in Soil

1,2-Dichloroethane 1 <5 ug/kg
Benzene 1 <5 wug/kg
Chlorobenzene 1 <5 ug/kg
Ethylbenzene 1 <5 ug/kg
Methylene chloride 1 <5 ug/kg
Toluene 1 <5 ug/kg
Xylenes (total) 1 <5 ug/kg
3 OSVTCS TCL - Semi-volatile Extractables in Soijl
1,2-Diphenylhydrazine 2 < 660 wug/kg
2,4-Dimethylphenol 2 < 660 ug/kg
2,4-Dinitrotoluene 2 < 660 ug/kg
2,6-Dinitrotoluene 2 < 660 ug/kg
2-Chloronaphthalene 2 < 660 ug/kg
2-Methylnaphthalene 2 < 660 ug/kg
4,6-Dinitro-o-cresol 2 < 3,300 wug/kg
4-Nitrophenol 2 < 3,300 ug/kg
Acenaphthene 2 < 660 wug/kg
Acenaphthylene 2 < 660 ug/kg
Anthracene 2 ‘< 660 ug/kg
Benzo(a)anthracene 2 < 660 wug/kg
Benzo(a)pyrene 2 < 660 wug/kg
Chrysene 2 < 660 ug/kg
Di-n-butyl phthalate 2 < 660 ug/kg
Dibenzofuran 2 < 660 wug/kg
Fluoranthene 2 < 660 wug/kg
Fluorene 2 < 660 ug/kg
N-Nitrosodiphenylamine 2 < 660 wug/kg
Naphthalene 2 < 660 ug/kg
Nitrobenzene 2 < 660 wug/kg
Pentachlorophenol 2 < 3,300 ug/kg
Phenanthrene 2 < 660 wug/kg
Phenol 2 < 660 ug/kg
Pyrene 2 < 660 ug/kg
bis(2-Chloroethoxy)methane 2 < 660 ug/kg
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CLIENT NAME: TERRANEXT
SAMPLE ID: HWPW-AOC4-NW-S00
SAMPLE NO: H&446219
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
bis(2-Ethylhexyl)phthalate 2
COMMENTS:

The detection limits reported for semi-volatiles were elevated due to the
dilution required because of matrix interferences.
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LABORATORY ANALYSIS REPORT

CLIENT NAME: TERRANEXT LIMS CLIENT: 0717 0007
ADDRESS: 6200 ROTHWAY, STE 190 PACE PROJECT: H44082
HOUSTON, TX 77040- PACE CLIENT: 620437
ATTENTION: BILL GOLDSBY P.0. NO: 03219
SAMPLE ID: HWPW-AOC7-S00 DATE SAMPLED: 03-MAR-97 1335
SAMPLE NO: H446220 DATE RECEIVED: -04-MAR-97
SAMPLE MATRIX: SOIL PROJECT MANAGER: Elessa Sommers
TEST DILUTION
LN CODE DETERMINATION FACTOR RESULT UNITS
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