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1.0 INTRODUCTION

This Final Closeout Report (COR) documents that the Occidental Chemical Corporation
(OxyChem) and Olin Corporation (Olin), (collectively referred to as “the Companies"), completed
construction activities for Operable Units 1 and 2 (OU-1 and OU-2), landfill residuals, perimeter
soils, shallow groundwater, non-aqueous phase liquids, and the sediments in the Niagara River
within 300 feet of the shore at the 102nd Street Landfill Site (Site) in accordance with the United.
States Environmental Protection Agency (EPA) document Close Out Procedures for National
Priorities List Sites, dated August 1995 [Office of Solid Waste and Emergency Response
(OSWER) Directive 9320.2-09], and Procedures for Completion and Deletion of National
Priorities List Sites and Update (OSWER Directive 9320.2-3C). Operable Unit 3 (OU-3)
consisted of the abandonment and relocation of the 42-inch 100™ Street storm sewer that

traversed the 102" Street Landfill Site. The consideration of OU-3 as a separate site for
closeout purposes was requested by the EPA Project Manager and the closeout report was
approved by EPA in February 1999. The landfill residuals, perimeter soils, shallow
groundwater, and non-aqueous phase liquids are considered OU-1 and the sediments in the
Niagara River within 300 feet of the shore are considered OU-2 at the Site.

EPA and New York State Department of Environmental Conservation (DEC) personnel
conducted a pre-final inspection of OU-1 and OU-2 on May 5, 1999 and determined that the
contractors have constructed the remedy in accordance with remedial design (RD) plans and

specifications, and no further work is required.
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2.0 SUMMARY OF SITE CONDITIONS

The Site covers approximately 22.1 acres and is located in Niagara Falls, Niagara County, New
York. It consists of two separate properties owned, respectively, by OxyChem and Olin plus
contiguous and related areas as defined in the September 26, 1990 Record of Decision (ROD),
as amended on June 9, 1995. The Companies’ property is bordered on the south by the
Niagara River, on the north by Buffalo Avenue, on the west by Griffon Park, and on the east by
privately owned land. The Site, as defined in the ROD for the purpose of the overall
remediation, also includes the areas immediately adjacent to the north and to the west, and the
adjoining river sediments, as well as closely proximate areas necessary to carry out the

remediation.

The Site was operated as a disposal site for industrial wastes by both Companies and their
predecessors. OxyChem, and its predecessors, operated their 15.6-acre portion of the Site as
a landfill from approximately 1943 until 1970. Olin operated their 6.5-acre portion (which
occupies the eastern section of the overall Site) as a landfill from 1948 to 1970.

The Site was divided into three OUs for investigative and remedial alternative feasibility studies.
The three OUs are:

e OU-1: Landfill residuals, perimeter soils, shallow groundwater, and non-aqueous phase
liquids;
e OU-2: Sediments in the Niagara River within 300 feet of the shore;

e OU-3: The portion of the 100th Street Storm Sewer that crosses the site.
This report addresses OU-1 and OU-2 only.

The selected remedial action for the Site was presented in the ROD issued on September 28,
1990. The Remedial Design Work Plan (RDWP) for the Site, which describes the overall
approach to the design of remedial measures, was approved by EPA on May 6, 1992.

Predesign Field Activities (PFA) were conducted at the Site between September 22 to October
27, 1992. The PFA obtained information on the soil conditions along the perimeter of the Site
for the engineering design. The Predesign Field Activity Report (PFAR), which documented the
PFA, was submitted to the EPA on November 20, 1992.
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A Supplemental Offshore Boring Program was completed in August 1994 in order to determine
the feasibility of aligning the Slurry Wall closer to the existing shoreline. An additional boring
program was also completed in August 1994 along the proposed alignment for relocation of the
100th Street Storm Sewer. The results of these programs were documented in the
Supplemental Offshore Boring Program Addendum to the PFAR and the Storm Sewer
Relocation Drilling Program Addendum to the PFAR issued in August 1994 and September
1994, respectively.

These documents provided the basis for the selected revised remedial alternatives for OU-1 and
OU-2 as presented in the Amended ROD issued on June 9, 1995. The selected remedial
alternatives include the following.

= QOU-1:
- Consolidation of off-site perimeter soils under the cap;
- Construction of a slurry wall encompassing the Site;

- Capping the site with a compound liner system consisting of a compacted soil
layer and a synthetic flexible membrane liner;

- Restriction of access;

- Institutional controls;

- Recovery and treatment of aqueous phase liquids (APL);

- Recovery and treatment of non-aqueous phase liquids (NAPL);

- Monitoring of post-remedial action;

= QU-2:

- Removal of embayment sediments with subsequent placement on the Site.

The Final Engineering was documented in the Final Engineering Report (FER) issued
September 9, 1995 and revised February 5, 1996. The FER, including drawings and technical
specifications, constitutes the Remedial Design Report (RDR) as defined in the Site's
Administrative Order (AO) for RD and Remedial Action (RA), September 30, 1991. The RD is
consistent with the selected remedy described in the Amended ROD and has taken into account
and accommodated applicable or relevant and appropriate requirements (ARARS).

Perimeter soils were present along the north, east, and west sides of the landfill. The Remedial
Design Document (RDD) for the Remedial Action Sampling and Testing Program (SATP) for

Perimeter Soils was prepared to determine the depth of excavation throughout the Perimeter
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Soils area. A Remedial Action Work Plan (RAWP) was also prepared. The RAWP and SATP
were approved by the EPA on June 30, 1995, and July 24, 1995, respectively. A Verification
Sampling Data Summary Report which presents the results of the SATP was issued in
November, 1995. The remediation of the Perimeter Soils was completed on August 6, 1996 in
advance of the general Site remediation in order to allow the construction of the new storm
sewer adjacent to Buffalo Avenue and the eastern boundary of the Site. Remediation of soils
located in a triangular piece of land north of the Site across Buffalo Avenue was completed on
November 19, 1993 and documented in the RA Report dated December 23, 1995.

The RA activities were performed according to design specifications set forth in the 1996 RD
package with the following exceptions:

» The approved design drawings had a walkway on the bulkhead. This walkway was not
installed.

» Aqueous phase liquid was to be stored in aboveground storage tanks and hauled off-site;
however, the APL is pumped via a force main to the Love Canal Treatment Facility.

Drawing 5940000-30K-01-05, “As-Built Master Site Remediation Plan” provides an overview of

the completed construction.
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3.0 DEMONSTRATION OF CONSTRUCTION ACTIVITY QUALITY ASSURANCE/
QUALITY CONTROL

Activities at the Site were consistent with the ROD, ROD Addendum, ROD Amendment, and the
RD package for design and construction. The Remedial Design Package, including the Quality
Assurance Project Plan (QAPP), incorporated the quality assurance and quality control (QA/QC)
procedures and protocol. The Remedial Action Report (RAR) contains the documentation of
QA/QC compliance and documentation of remedial activities (presented in Attachment 1).
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4.0 MONITORING RESULTS

The objective of the remedial action was containment. Post-closure care and monitoring will be
performed to achieve clean-up objectives as described in Section 5.0, Summary of Operation

and Maintenance.
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5.0 SUMMARY OF OPERATION AND MAINTENANCE

The operation and maintenance of the landfill cap, containment, and collection systems will be
provided by the Companies and is described in the Post Closure Operation and Maintenance
Manual. The Post Closure Operation and Maintenance Manual provides a program that is
consistent with requirements per 40 Code of Federal Regulations (CFR) 264.310 and 40 CFR
Part 264, Subpart F to verify that the containment and monitoring systems are functioning as
expected and designed, and to insure that the integrity of the remedial action is maintained over
time. The Manual describes the major components of the program and provides maintenance
and inspection schedules, checklists, and descriptions of specific tasks. The major components

of the operation and maintenance program are as follows:

e APL collection and conveyance;

e NAPL collection;

e Cap subdrain collection;

e Soil and vegetative cover,

e Run-on and run-off controls;

¢ Groundwater level monitoring; and

e Groundwater sampling and analysis.

The post-closure care and monitoring will be performed for as long as needed to achieve clean

up objectives. The program will be re-evaluated and modified at five-year intervals.

The manual will be issued before startup.
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6.0 PROTECTIVENESS

This Site Unit (OU-1 and OU-2) meets the completion requirements as specified in OSWER
Directive 9320.2-3C, Procedures for Completion and Deletion of National Priorities List Sites

and Update. The RAR verifies that the site unit has achieved the objectives of the ROD, ROD
Addendum, and ROD Amendment cleanup objective. The 102™ Street Landfill no longer poses
a threat to human health or the environment. A bibliography of all reports relevant to the
completion of this site unit is included in Section 8.0.
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7.0  FIVE YEAR REVIEW

The post-closure care and monitoring will be re-evaluated and modified, if necessary, every five

years, as required by the Comprehensive Emergency Response and Liability Act (CERCLA).
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EXECUTIVE SUMMARY

This Remedial Action Report (RAR) documents the execution of the Remedial Action Program
for the landfill residuals, off-site soils, shallow groundwater, non-aqueous phase liquids (NAPL)
[Operable Unit 1 (OU-1)], and the Niagara River embayment sediments (OU-2), at the 102"
Street Landfill Site (Site) in Niagara Falls, New York. The Site consists of two separate
properties owned by Occidental Chemical Corporation (OxyChem) and Olin Corporation (Olin),
(collectively referred to as “the Companies”), plus contiguous and related areas. The Site was
operated as a disposal site for industrial wastes by both Companies and predecessors.
Oversight for the remedial action was provided by the United States Environmental Protection

Agency (EPA) and the New York State Department of Environmental Conservation (DEC).
The purpose of the remedial action program for OU-1 was to:

e Excavate, consolidate, and isolate perimeter and off-Site soils under the cap that
exhibited concentrations of the Site Specific Indicators (SSI) above the survey level;

e Construct a slurry wall that encompassed the Site and keyed into the confining
Clay/Glacial Till to provide a barrier to aqueous phase liquids (APL) and NAPL migration
from the Site;

e Provide a capping system consisting of a combination of geosynthetic and natural soil
materials installed over the Site to minimize infiltration of precipitation into the landfill and
to isolate the landfill contents;

¢ Restrict access to the Site with a six-foot high chain link fence that encircles the Site
along the property line and river;

e Provide institutional controls in the form of deed restrictions or similar restrictions to
ensure that future land use at the Site is limited so as to preclude certain types of access
to the Landfill and eliminate groundwater use for human consumption at the Site.

¢ Recover APL with a collection system consisting of a collection trench and four wet wells
to create and maintain an inward gradient across the perimeter slurry wall and to treat
the APL,;

¢ Recover and treat NAPL by using eight (8) dedicated extraction wells;

» Provide post-remedial action performance monitoring of the containment system with ten
(10) piezometers, ten (10) monitoring wells, and three (3) bedrock monitoring wells to
determine remedial system effectiveness.
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The purpose of the remedial program for OU-2 was to:

¢ Remove impacted embayment sediments, including highly impacted sediments
exhibiting concentrations of SSls above the survey level, and consolidate/isolate under
the landfill cap.

The Remedial Action Program for OU-1 and OU-2 was conducted between April 23, 1996 and
June 29, 1998. The force main extension to Love Canal was constructed between December

1998 and April 1999 at which time all construction was complete.

Inspections, sampling and testing were conducted in accordance with the Site Construction
Quality Assurance Project Plan (CQAPP) in order to document substantial conformance with the
performance standards, project design, specifications and procedures. Field Change Approvals

were utilized to document changes to the approved plans and specifications.

The pre-final inspection was conducted on May 5, 1999 with the EPA/DEC representatives and

the Companies’ Representative. A “punch list” of items was observed and rectified according to
plans and specifications. An inspection was conducted by the Engineer of Record on June 17,

1999.

The operation and maintenance of the landfill cap, containment, and collection systems will be
provided by the Companies and is described in the Post Closure Operation and Maintenance
Manual (O&M Manual). The O&M Manual provides a program to verify that the containment
and monitoring systems are functioning as expected and designed, and to ensure that the
integrity of the remedial action is maintained over time. The post-closure care and monitoring
will be performed for 30 years. This program will be reevaluated and modified, if necessary,
every five (5) years as required by the Comprehensive Environmental Response Compensation
and Liability Act (CERCLA).

The remedial activities implemented for OU-1 and OU-2 were completed in conformance with
the requirements of the Remedial Design Documents (RDDs), the Record of Decision (ROD),
ROD Addendum, ROD Amendment, and the Administrative Order (AO). Exceptions to be noted
include: the bulkhead walkway was not installed, and APL is pumped to the Love Canal
Treatment Facility in lieu of being hauled off-site.
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1.0 INTRODUCTION

This Remedial Action Report (RAR) documents the Remedial Action Program for the landfill
residuals, off-Site soils, shallow groundwater, non-aqueous phase liquids (NAPL) and Niagara
River embayment sediments as presented in the Final Engineering Report (FER) (Fluor Daniel,
Revised: February 5, 1996). The landfill residuals, off-Site soils, shallow groundwater, and
NAPL constitute Operable Unit 1 (OU-1) and the Niagara River embayment sediments
constitute Operable Unit 2 (OU-2) at the 102™ Street Landfill Site (Site). The remedial action
(RA) for OU-1 and OU-2 will be described in detail in this RAR.

This RAR has been prepared in accordance with the United States Environmental Protection
Agency (EPA) document Close Out Procedures for National Priorities List Sites, dated August
1995 [Office of Solid Waste and Emergency Response (OSWER) Directive 9320.2-09].

1.1 Site Description

The Site covers approximately 22.1 acres and is located in Niagara Falls, Niagara County, New
York. It consists of two separate properties owned by Occidental Chemical Corporation
(OxyChem) and Olin Corporation (Olin), (the Companies), plus contiguous and related areas as
defined in the September 1990 Record of Decision (ROD), as amended on June 9, 1995. The
Companies’ properties are bordered on the south by the Niagara River, on the north by Buffalo
Avenue, on the west by Griffon Park, and on the east by privately owned land which includes
the Belden Site. The Site as defined for the purpose of the overall remediation also includes the
areas immediately adjacent to the east, north, and to the west, the adjoining river sediments, as
well as closely proximate areas necessary to carry out the remediation. The 100™ Street storm

sewer and outfall, owned and maintained by the City of Niagara Falls, traversed the Site.
1.2 Background

The Site was operated as a disposal Site for industrial wastes by both Companies and their
predecessors. OxyChem, and its predecessors, operated their 15.6-acre portion of the Site as
a landfill from approximately 1943 until 1970. Olin operated their 6.5-acre portion (which
occupies the eastern section of the overall Site) as a landfill from 1948 to 1970.

The Site was divided into three OUs for investigative and remedial alternative feasibility studies.
The three OUs are:
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OU-1: landfill residuals, perimeter soils, shallow groundwater, and non-aqueous phase
liquids.

OU-2: sediments in the Niagara River within 300 feet of the shore;

OU-3: the portion of the 100th Street Storm Sewer that crosses the Site.

Thlsrepor’c describes the remedial action of QU-1 and OU-2 only. The OU-3 report was
previously completed and approved by EPA in February 1999.

The selected remedial action for the Site was presented in the ROD issued on September 26,
'1 990. The Remedial Design Work Plan (RDWP) for the Site, which describes the overall
approach to the design of remedial measures, was approved by EPA on May 6, 1992. The
selected remedial alternative for OU-1 and OU-2 included the following components:

QU-1:

* Consolidation of perimeter and off-Site soils under the cap;
e Construction of a slurry wall encompassing the Site;

e Capping the Site with a compound liner consisting of a compacted soil layer and a
synthetic flexible membrane liner;

* Restriction of access;

e Institutional controls

¢ Recovery and treatment of aqueous phase liquids (APL);

* Recovery and treatment of non-aqueous phase liquids (NAPL);

¢ Monitoring of post-remedial action.

QuU-2:

e Removal and off-Site incineration of highly impacted embayment sediments, and
removal of the remaining impacted sediments with subsequent placement on the Site.

Predesign Field Activities (PFA) were conducted at the Site from September 22 to October 27,
1992. The PFA obtained information on the soil conditions along the perimeter of the Site for
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the engineering design. The Predesign Field Activity Report (PFAR), which documented the
PFA, was submitted to EPA on November 20, 1992.

Off-Site soils requiring remediation as determined by the remedial investigation (RI) and ROD
were located in a narrow triangular parcel of land (Triangular Area) located north of the Site and
across Buffalo Avenue. The Remedial Design Document (RDD) for the Triangular Area North of
Buffalo Avenue, which included the Remedial Action Sampling and Testing Program (SATP) for .
the Accelerated Remedial Program for Off-Site Soils was prepared to determine the depth of
excavation throughout the Triangular Area. A Remedial Design Work Plan (RDWP) was also
prepared. The EPA approved the RDWP on May 6, 1992. The RDD was approved by EPA on
October 12, 1993. A Verification Sampling Data Summary Report, which presents the results of
the SATP, was submitted to EPA/State on December 1, 1993. The remediation of the
Triangular Area was completed on November 19, 1993. The remedial action for the Triangular
Area was documented in the Remedial Action Report (RAR) submitted on December 23, 1993.
The RAR for the Triangular Area North of Buffalo Avenue is included in Appendix A.

The original alignment of the slurry wall in the preliminary remedial design was a straight-line
configuration located outside of the areas of highly impacted embayment sediments. To save
approximately three (3) acres of wetlands and aquatic habitat in the embayment area that would
have been filled in as a result of the original slurry wall alignment, the Companies evaluated a
modified version of the design which involved re-positioning the slurry wall closer to the

shoreline.

As a result of this conclusion, a Supplemental Offshore Boring Program was completed in
August 1994 in order to determine the feasibility of aligning the slurry wall closer to the existing
shoreline. The results of these programs were documented in the Supplemental Offshore
Boring Program Addendum to the PFAR issued on August 1994. The slurry wall alignment was
moved closer to the shoreline and the excavated sediments were placed in the landfill.

This document provided the basis for a revised remedial alternative for OU-2 as presented in
the Amended ROD issued on June 9, 1995. The selected remedial alternative for OU-2 was

removal of embayment sedlments \Qnth subsequent placement on the Site. o

gm/ P AT b cala
Perimeter soils were present along the north, east, and west sides of the landfill. The RDD for
the SATP for Perimeter Soils was prepared to determine the depth of excavation throughout the
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Perimeter Soils area. A Remedial Action Work Plan (RAWP) was also prepared. The RAWP
and SATP were approved by EPA on June 30, 1995, and July 24, 1995, respectively. A
Verification Sampling Data Summary Report which presents the results of the SATP was issued
in November 1995. The remediation of the Perimeter Soils was completed on August 6, 1996.

A NAPL Recovery Well Testing Program was conducted as part of the remedial design (RD) for
the Site. The purpose of the testing program was to obtain data that could be used to evaluate -
the potential yield of NAPL, to evaluate the necessity of a NAPL well recovery system, and to
obtain data to finalize design of NAPL recovery system, if a system was deemed practical. A
NAPL Recovery Well Testing Work Plan was prepared for the installation and testing of a NAPL
recovery test well. The NAPL Recovery Well Testing Work Plan was approved by the EPA on
May 17, 1994. A NAPL Recovery Well Testing Program report which presents the results of the

program was issued in June 1995.

The FER, which incorporated and accommodated comments from the City of Niagara Falls,
EPA, and DEC, was issued September 9, 1995 and revised February 5, 1996. The FER,
including drawings and technical specifications, constitutes the RD Report as defined in the
Site's Administrative Order (AO) for Remedial Design and Remedial Action, September 30,
1991. The RD is consistent with the selected remedy described in the Amended ROD.

1.3 Purpose/Scope of Work
The purpose of the remedial program for OU-1 was to:
¢ Excavate, consolidate, and isolate perimeter and off-site soils under the cap that exhibit

presence of the Site Specific Indicators (SSI) above the survey level;

¢ Construct a slurry wall that would encompass the Site and be keyed into the confining
Clay/Glacial Till to provide a barrier to APL and NAPL migration from the Site;

¢ Provide a capping system consisting of a combination of geosynthetic and natural soil
materials that will be installed over the Site to minimize infiltration of precipitation into the
landfill and to isolate the landfill contents;

« Restrict access to the Site with a six-foot high chain link fence that will encircle the Site
along the property line and along the bulkhead during construction and post remedial
action;
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+ Provide institutional controls in the form of deed restrictions or similar restrictions to
ensure that future land use at the Site is limited so as to preclude certain types of access
to the Landfill and eliminate groundwater use for human consumption at the Site;

o Recover APL with a collection system consisting of a collection trench and four wet wells
to create and maintain an inward gradient across the perimeter slurry wall and to treat
the APL;

e Recover and treat NAPL by using eight (8) dedicated extraction wells;

* Provide post-remedial action performance monitoring of the containment system with ten
(10) piezometers, ten (10) monitor wells, and three (3) bedrock monitoring wells to
determine remedial system effectiveness.

The purpose of the remedial program for OU-2 was to;

¢ Remove impacted embayment sediments, including highly impacted sediments
exhibiting concentrations of SSI's above the survey level;
¢ Consolidate/isolate under the landfill cap.

This RAR documents the remedial activities that took place at OU-1 and OU-2 as required in the
ROD, ROD amendment, and ROD addendum.
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2.0 CHRONOLOGY OF EVENTS

07/90 Remedial Investigation Final Report, Vol. 1 & 2 and the Feasibility Study
Final Report, Vol. 1 & 2 were accepted by EPA Region Il & State of
New York.

09/26/90 EPA's Region |l Administrator signed the ROD.

09/30/91 EPA's Region Il Assistant Regional Counsel signed the Administrative
Order (AO) for Remedial Design and Remedial Action, Index No. Il
CERCLA-10223.

05/06/92 EPA approved the Remedial Design Work Plan (RDWP).

9/22/92-10/27/92  Predesign field activities (PFA) took place.

11/20/92 Predesign Field Activities Report (PFAR) issued.

10/12/93 EPA approved the Remedial Design Document, Accelerated Remedial
Program For Off-Site Soils Triangular Area North of Buffalo Avenue,
which included the Remedial Action Work Plan (RAWP) and Remedial
Action Sampling and Testing Program (SATP).

11/19/93 Remediation of the Triangular Area completed.

12/01/93 Triangular Area Verification Sampling Data Summary Report issued
which presented the results of the SATP for the Accelerated Remedial
Program for the Triangular Area.

12/23/93 Triangular Area Remedial Action Report (RAR) issued.

12/93 EPA issued an Explanation of Significant Differences (ESD).

05/17/94 EPA approved the NAPL Recovery Well Testing Work Plan.

08/94 Supplemental Offshore Boring Program Addendum to the PFAR was
issued.

08/94 Supplemental Offshore Boring Program was completed to determine
the feasibility of aligning the Slurry Wall closer to the existing shoreline.

11/94 Relocated utilities.

06/95 NAPL Recovery Well Testing Program report issued which presents the
results of the program.

06/30/95 EPA approved the RAWP for the Perimeter Soils.

07/24/95 EPA approved the SATP for the Perimeter Soils, prepared to determine

the depth of excavation throughout the Perimeter Soils area.
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09/09/95

11/95

02/05/96

03/21/96

04/96
04/22/96-06/25/96
05/10/96
06/04/96-08/06/96
06/11/96-09/05/96
07/03/96-11/05/96
08/05/96-10/07/96
08/26/96-09/13/96
09/19/96-10/12/96
10/15/96-11/16/96
11/01/96-08/15/97
11/12/96-01/23/97
11/26/96-09/09/97
04/22/97-07/01/97
06/10/97-02/22/99
07/02/97-11/24/97
07/17/97-09/28/97
07/17/97-10/02/97
07/24/97-10/02/97
07/25/97-10/03/97
07/30/97-10/29/97
09/04/97-10/11/97
10/03/97-10/30/97
10/31/97-11/24/97
12/10/98-02/25/98

Remedial Design Package including the Engineering Report

and

Construction Management Plan issued.

Perimeter Soils Verification Sampling Data Summary Report

issued,

which presented the results of the SATP for the Remedial Program for

Perimeter Soils.
Remedial Design Package including the Engineering Report
Construction Management Plan revised and issued.

Remedial Action Contract Awarded.
Erosion and Sediment Control began.
Site mobilization (Start to Completion)

Final Excavation Plan issued.

Perimeter Soils Excavation

Cofferdam placement

Sediment Excavation

Bulkhead- Phase |

Slurry Wall- Phase |

APL Collection Trench

Slurry Wall- Phase I

Bulkhead- Phase Il

Remove Cofferdam.

Subbase Placement

Wet Well Installation

APL Force Main Installation

Well Installation (NAPL, PCM, PCBM, PZ)
Geosynthetic Clay Liner (GCL) Deployment
Linear Low Density Polyethylene (LLDPE) Liner Deployment
Geonet Deployment

Geotextile Deployment

Select Cover Fill Placement

Bulkhead Granular Fill Placement

Topsoil Placement

Seeding

APL Forcemain Extension to Love Canal

and
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3.0 PERFORMANCE STANDARDS AND CONSTRUCTION QUALITY CONTROL

This section provides a discussion on how the performance standards and quality control
objectives were achieved in order to meet the objectives of the remedial action program for OU-
1 and OU-2. The objective of the remedial activities for OU-1 and OU-2, as presented in the
ROD, ROD Amendment, and ROD Addendum was discussed in Section 1.3. The performance
standards, or the design basis/criteria, for the remedial tasks conducted are presented in the
design drawings and specifications included in the FER. The following is a list of specifications
that pertain to the remedial activities for OU-1 and OU-2. Specifications are provided in
Appendix AG.

Specification 02006 - Inspection and Testing Services

Specification 02011 -  Monitor Well and Piezometer Installation

Specification 02012 - NAPL Recovery Well Installation

Specification 02013 - APL Wet Well Installation

Specification 02022 - Topographic Survey

Specification 02110 -  Clearing and Grubbing

Specification 02200 - Earthwork

Specification 02234 -  Aggregate for Light Duty Access Roads and Bituminous
Pavement Base

Specification 02513 -  Bituminous Concrete Paving
Specification 02725 -  Underground Piping Systems
Specification 02776 - Geosynthetic Lining System
Specification 02834 - Chain Link Fence - Galvanized
Specification 02901 -  Slurry Wall

Specification 02902 - APL Collection Trench
Specification 03300 - Cast-In-Place Concrete
Specification 03400 - Precast Concrete

Specification 11231 - Water Treatment Systems



Remedial Action Report Page 9
102" Street Landfill Site Operable Unites 1 & 2 August 1999

Specification 59000 -  General Requirements - Equipment
Specification 50026 - General Requirements - Piping Installation
Specification 65000 - General Requirements - Electrical
Specification 70002 -  General Requirements - Instrument Installation

Specification 02776A - High Density Polyethylene (HDPE) Lining Repair

The EPA/State on-Site representative and the Companies’ quality assurance representative
provided oversite of the construction activities throughout the execution of the remedial action
(RA) program. Inspections, sampling, and testing were routinely conducted in accordance with
the Site Construction Quality Assurance Project Plan (CQAPP) in order to maintain compliance
with the performance standards, project design, specifications and procedures. Inspections of
construction equipment, materials, and Site conditions and structures were performed and
documented in specification checklists, non-conformance reports, quality control inspection
reports, and daily and monthly summary reports. The results of inspections, sampling, and

testing conducted for the construction activities are discussed in Section 4.0.
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4.0 CONSTRUCTION ACTIVITIES

The remedial action contract was awarded on March 21, 1996, and construction activities began
on April 22, 1996. This section describes in detail the construction activities that were
performed at the Site. Before particular construction tasks could begin, submittals for
construction materials had to be processed and approved. During this approval process, the
remedial action contractor (contractor) may have submitted materials which differed from the
approved FER specifications. Any approved changes have been incorporated into the As-Built
Drawings, which have been modified and consolidated since the FER.

Soil materials that were brought onto the Site were required to have a Target Analyte List/Target
Compound List (TAL/TCL) analysis performed prior to approval. Appendix C contains the
Analytical Data Validation Reports. Geotechnical information on soil materials approved during
the submittal process is presented in Tables 4.0-1 and 4.0-2. Additional geotechnical

information, including gradation curves, is included in Appendix B.
4.1 Embayment
411 Embayment Sediment Excavation and Placement

On May 28, 1996, installation of the silt curtain/fish screen began at the southwest corner of the
Site. The purpose of the silt curtain/fish screen was to prevent the migration of sediments
downstream during the construction of the cofferdam and to keep aquatic wildlife from entering
construction areas. The silt curtain was composed of a woven geotextile (Amoco™ 1199)
wrapped around a six inch polyethylene foam log on one end and a 3/8 inch steel chain on the
other end as shown on Drawing 594000-10S-01. The six-inch polyethylene foam was used for
floatation of the silt curtain, while the 3/8-inch steel chain was used to anchor the silt curtain to
the river bottom. The silt curtain was also anchored by connecting it to concrete blocks, which
were also placed on the river bottom. The silt curtain was prevented from moving horizontally
by driving metal posts into the river bottom and tying off the geotextile fabric to the posts. The
posts were staked at intervals (25-foot maximum) to prevent horizontal movement caused by
river currents and wave action. The posts were equipped with warning lights to prevent damage

to boaters.

On June 11, 1996, construction of the cofferdam began at the southwest corner of the Site with

the installation of a haul road made with clay material from the Frontier Stone Quarry in
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Lockport, New York. Table 4.1-1 contains geotechnical information on the cofferdam. The
cofferdam was constructed to limit infiltration of river water into the embayment area during
sediment de-watering and excavation. The cofferdam was constructed by placing clay material
at the end of the haul road and pushing the soil into the river with a dozer. This process
continued until the elevation of the cofferdam was 566 feet above mean sea level (msl), and
there was enough load-bearing capacity in the soil to begin compaction. The side slopes of the
cofferdam were formed to 2:1 slopes and were brought up to an final elevation of 568 feet
above msl to provide access for vehicles and to limit river water seepage into the embayment
area. A 40-mil polyvinyl chloride (PVC) liner was placed on the river side of the cofferdam to
help prevent soil erosion from occurring. Appendix E contains the Temporary Cofferdam

Design Report.

At the mouth of the Little Niagara River, near the southwest corner of the Site, additional shoring
of the cofferdam was necessary in order to prevent the cofferdam from sliding into the channel.
This was accomplished by installing a 175 linear foot sheet pile section. Thirty foot long steel
PZ-27 sheet piles were driven to a tip (bottom of sheet pile) elevation of 538 feet above msl.
Appendix F contains the West End Cofferdam Steel Sheet Piling Design Report.

Three “cofferdam legs” were constructed between the cofferdam and shore to divide the
embayment area into sections for ease in handling water and excavating sediments. New York
State DEC Fish and Wildlife Division officials removed fish that were trapped inside the
cofferdam and placed them in the Niagara River. Surface water remaining in the cell was
discharged directly to the Niagara River by mechanical pumping methods. The discharge was
closely monitored, so when the discharge turbidity was above 30 NTU, it was directed to the
water treatment system for treatment prior to discharge. Excavation activities commenced
when an embayment cell was de-watered. All surface water entering the embayment cells after
initial dewatering was directed to the water treatment system for treatment prior to discharge.

Exclusion zones and personnel decontamination areas were set-up and maintained before
excavation was initiated. Excavation began on July 3, 1996 at the southwest corner of the Site
and generally proceeded eastward. A backhoe excavator was used to load the sediment into
“off-road” dump trucks for transport to a containment area on-site. The majority of the
embayment sediments were excavated to a depth of two feet. There were two separate areas
where the embayment sediments were excavated to a three foot depth. Excavation depths
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were surveyed in-place and verified by the oversight contractor. Coordinates of excavation
areas are shown on Drawings 594000-30K-03 and 30K-05.

Excavated sediments were hauled onto a contained area on the Site where they were further
de-watered and stabilized using gypsum, quick lime, or other miscellaneous Site materials, such
as Site soils, bricks, concrete and cobbles. Embayment sediments were used as fill to meet the
design grades of the Landfill. The materials were placed as fill using typical earth-moving

equipment such as bulldozers, backhoes, front end loaders and dump trucks.
4.1.2 Embayment Backfill and Aquatic Habitat Restoration

Backfilling of the excavated areas began on July 25, 1996. The backfill material utilized was
Pine Hill Sand taken from the Pine Hill Quarry in Lancaster, New York. The material was placed
in one foot lifts in the two foot (depth) excavation areas, and in two foot lifts in the three foot

(depth) excavation areas. The sand was graded and compacted using a dozer.

Wild celery (Vallesnaria Americana) was planted in the embayment sand backfill beginning on
October 28, 1996. The objective of habitat mitigation for the embayment area was to produce

beds of wild celery and other submerged aquatic species with aerial coverage of 80 percent or

more. Combining two plants with a five gram Agriform® tablet into one planting unit completed
the planting. Planting units were then planted on 4.5 foot centers. The planting density was
2,151 planting units per acre or 4,302 plants per acre. A total of 6.4 acres of embayment area

was planted.

The landscaping contractor performed an inspection in July 1997, and it was confirmed that
significant growth had occurred in the Vallesnaria Americana plantings and that continued
growth is expected to occur. Additional information and shipping receipts are located in
Appendix G.

Removal of the earthen cofferdam began on November 12, 1996 and was completed on
January 23, 1997. Removal was accomplished by utilizing a backhoe and dump trucks. The
material was hauled onto the Site where it was either placed on the bulkhead, used as subbase
material on the northeast corner of the OxyChem property, or stockpiled for future use.
Significant delays were caused by freeze-thaw cycles, which disrupted removal operations.
Removal of the silt curtain was completed on January 29, 1997.
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4.2 Site Work and Earthwork
4.2.1 Sedimentation and Erosion Control

Sedimentation and erosion control work began on April 29, 1996 with the installation of silt fence
around the Site for the purpose of controlling the amounts of silts and fines. The silt fences
were constructed of pre-manufactured sections, with a woven geotextile (Amoco CEF™ style
2130) stapled to 2-inch square wooden posts. A trenching machine was used to excavate a
small trench, into which the silt fence was inserted. The trench was then backfilled with washed
#1 stone. The silt fence was initially installed around the perimeter of the Site, but was moved

and re-configured as construction operations progressed.

Diversion berms were also constructed in conjunction with the silt fence to provide surface water
control. The berms were typically one to three feet high and four feet wide on top with 2:1
slopes. Clay was utilized for the berms. The soil was graded in 12-inch lifts, compacted with
vibratory compaction equipment, and tested with a nuclear compaction testing gauge. The
results of the compaction tests are summarized on Table 4.2-1 and are located in Appendices B
and D.

The berms were used to convey surface water to sedimentation ponds, which were constructed
near the center of the Site. All surface water was directed to the west pond, which then would
flow through a stone/fabric filter trap and into the east pond. The east pond was lined with clay
and was separated from the west pond by a middle berm. The clayey soil used in the
construction of the ponds was placed in 12 inch lifts, compacted with vibratory compaction
equipment, and tested with a nuclear compaction testing gauge. Surface water collected in the
east pond was sampled and tested prior to discharge. Water not meeting discharge parameters

was directed to the water treatment system and treated prior to discharge.

As areas were filled and graded, the erosion control and sedimentation system, changed to

meet the needs of on-going construction activities as needed.
4.2.2 Triangular Area Excavation and Placement

The Triangular Area is a narrow triangular parcel of land with its long axis trending east-west
and varied in width from approximately 10 feet (east end) to 125 feet (west end) and was
approximately 1110 feet long. The LaSalle Expressway bordered the triangular area on the
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south by Buffalo Avenue and on the north. This parcel is located north of the landfill, across
Buffalo Avenue. Excavation of soils took place in October and November of 1993, with the soils
being placed in the Site’s Fill Material Placement Cell. The excavated areas were backfilled
with clay material and then covered by 6 inches of topsoil. The Remedial Action Report
concerning the Triangular Area is located in Appendix A.

4.2.3 Perimeter Soils Excavation and Placement

“Off-site” perimeter soils located outside of the perimeter slurry wall were excavated and
transported onto the Site for consolidation and placement. The soils were located in 50 pre-
determined grids with design excavation depths ranging from 1.5 feet to 8.5 feet. The grids
were bounded by a line 6.25 feet inside and parallel to the center line of the perimeter slurry wall
and by coordinates determined from the RI. Grids were excavated to the edge of concrete of
Buffalo Avenue along the north side of the Site. This was a change from the design
coordinates, and is documented in a Field Change Approval form located in Appendix AE. The
coordinates and excavation depths are shown on Drawing 594000-30K-06B. Perimeter Soil
detail is shown on Drawing 594000-10S-01.

Trees and other debris were removed from the areas to be excavated. The trees were cut to
ground level, chipped or shredded, and used as daily cover or for erosion control. The
perimeter fence was removed and replaced by temporary construction fences. Exclusion zones

and personnel decontamination areas were set up.

Excavation was typically performed by using a backhoe excavator to load the soils into dump
trucks. Excavation began on June 21, 1996 at the southwest corner of the Site in grid P-50 and
proceeded northward. Grids were excavated to the required depth (indicated in the Périmeter
Soils Verification Summary Report), and immediately backfilled with clay material from Grand
Island, New York. Geotechnical testing results are summarized in Table 4.0-2 and are located
in Appendices B and C. Excavated material was hauled onto the Site and used as fill to meet
the design landfill grades. Backfill material was graded in 12-inch lifts, compacted with vibratory
compaction equipment, and tested to 90% standard proctor density with a nuclear compaction
testing gauge. Results of the compaction tests are summarized in Table 4.2-2 and are located
in Appendix D.
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Excavation proceeded along the western boundary of the Site until June 28, 1996. Equipment
was then moved from grid P-36 to the southeast corner of the Site, near grid P-1. This was
done to avoid Buffalo Avenue traffic and to facilitate the installation of the storm sewer. Grids P-
1 and P-2 were excavated until groundwater was encountered at 1.74 feet and 2.87 feet,
respectively. Excavation proceeded northward along the eastern boundary and then westward

along Buffalo Avenue.

Excavation in grids P-7A, P-8A, P-9A, P-10, and P-11 were deeper than the planned design
depths. This was due to “roofing shingle” type materials that were encountered during the

excavation of these grids. This material was used as fill in the landfill.

Special precautions were taken in grids P-27 through P-31, since these were the grids which
potentially had soils containing dioxin. The soils excavated from these grids were placed in a
specially constructed cell. The intent of this cell was to encapsulate the soils containing dioxin
in a temporary cell until the perimeter slurry wall was complete. The cell was located on the Site
where fill was planned to cover the area, and it was constructed using 1 x 107 cm/sec
permeability clay. A 12-inch thick base section as well as side berms were constructed with
clay material. The clay was placed in 12-inch lifts, compacted with vibratory compaction
equipment, and tested to 90% standard proctor density with a nuclear compaction testing
gauge. The results of the compaction tests are summarized in Table 4.2-3 and are located in
Appendices B and D. Fill placed in the cell was covered nightly by 6 mil polyethylene sheeting.
After grids P-27 through P-31 were excavated, the cell was covered with at least three feet of

common Site fill materials and erosion control measures were put in place.

Excavation in grids P-26 through 34 was also deeper than the planned design depths. This was
due to “fly ash and gypsum” type material that was encountered during the excavation of these
grids. Material from grids P-26, P-32, P-33 and P-34 was placed in the landfill. This additional
material from grids P-27 through P-31 was placed in the cell.

Perimeter soils excavation was completed on August 6, 1996 with the completion of grid P-27.
4.2.4 Filling and Grading

Materials generated by construction activities were placed on-site in bermed areas and used as
fill to meet the contours of the design grades. The final “as-built” contours are shown on

Drawing 594000-10U-01. Site fill was generated from the following sources:



Remedial Action Report Page 16
102™ Street Landfill Site Operable Unites 1 & 2 August 1999

Embayment Sediments - Silty sands

Perimeter Soils - Mixed soils

Slurry Wall Spoils- Mixed soils

APL Collection Trench Spoils- Mixed soils

Storm Sewer Spoils- Mixed soils

Little Niagara River Dredge Spoils- Silty sands
Drill Spoils- Mixed soils

Cofferdam Material- Frontier Clay

Cribwall Trench Spoils- Clayey soils

Building Demolition Debris- Bricks, concrete, wood
Riprap from river bank- Large armor stone

Used Activated Carbon- Water Treatment System
Brine Solids (used for soil stabilization)

Quick Lime (used for soil stabilization)

Gypsum (used for soil stabilization)

Personal Protective Equipment

The materials listed above were generated by construction activities or brought onto the Site to
be used as fill to meet the landfill grading plan. Fill material overruns caused by over-excavation
of materials and more than anticipated sediment stabilization required a new Grading Plan
(Revision #7) to be developed. The landfill was re-contoured with minimum slopes of 3%. All
fills existing on May 7, 1997 were re-graded to meet Revision 7 contours. Some previously

placed subbase material was incorporated into the Site fills.

Erosion control and surface water control was always maintained to prevent erosion from
occurring and the escape of materials from the Site. The fill materials were graded and
continuously compacted by vibratory compaction equipment. The fill materials were moved
using typical earth-moving equipment such as bulldozers, backhoes, front end loaders, and

dump trucks.
4.2.5 Bulkhead

The bulkhead construction began after river sediments were removed from the embayment
area. The bulkhead was constructed in two phases. The first phase was constructed to an

elevation of 570 feet above msl to provide a working platform for the installation of the perimeter
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slurry wall and APL collection trench. The second phase was constructed, after completion of
the slurry wall and APL collection trench, to provide additional bearing capacity for the landfill
and to provide surface and sub-surface drainage. Details of the bulkhead system are shown on
Drawings 594000-10S-01 and 10S-02.

Construction of Phase | began on August 5, 1996, near the southwest corner of the Site utilizing
clay material. Table 4.2-4 contains geotechnical information. Construction started by placing a -
lift (typically two to three feet thick) on top of the previously excavated sediments. This lift
provided support for typical earth-moving equipment (bulldozers and backhoes) and was not
tested for compaction. Following this initial lift, each successive 12-inch lift was compacted with
vibratory compaction equipment and tested to 95% standard proctor density with a nuclear
compaction testing gauge. Additional testing requirements for the bulkhead included soil
moisture content with 2% of optimum and a Torvane Shear test result of greater than 1 ton/ft?.
The additional testing was required due to a change from the originally specified material. This
design change is documented in a Field Change Approval form located in Appendix AE.
Testing results for Phase | bulkhead compaction tests are summarized in Table 4.2-5 and are
located in Appendices B, C, and D.

This construction procedure was followed until the grade reached an elevation of 570 feet above
msl, which was high enough to allow for the installation of the perimeter slurry wall and APL
collection trench. Phase Il of bulkhead construction began after completion of the perimeter
slurry wall and APL collection trench. Class Il riprap was placed on the bulkhead slope and
additional material was placed on the bulkhead above the elevation of 570 feet above msl.

Woven geotextile fabric (Mirafi® 700X) was placed on the slope of the bulkhead after a small
anchor trench was excavated near the top of the bulkhead slope. Six inches of #2 washed
stone was placed on the woven geotextile. Eighteen (18) inches of Class Il riprap, obtained
from the Frontier Stone Quarry in Lockport, New York, was then placed on the #2 stone from
below the river elevation to the top of the bulkhead (which was approximately 570 feet above

msl). Testing information on the riprap stone can be found in Appendix B.

The first bulkhead material that was placed as part of Phase |l was placed “inside” of the slurry
wall to bring the bulkhead up to grade with the select cover fill layer. The additional clayey
bulkhead material was also tested to 95% standard proctor density, +2% from optimum moisture

content and 1 ton/ft? torvane shear strength. Clay material was primarily used for this purpose,
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but other clay materials were also approved. Testing results for Phase Il bulkhead compaction
tests are summarized in Table 4.2-5 and is located in Appendices B, C and D.

The “drainage blanket” and “granular fill* areas were installed after the geosynthetic lining
system was placed on top of the constructed clayey bulkhead. The drainage blanket consisted
of subsurface perforated high density polyethylene (HDPE) pipes, which ran along the bulkhead
and assisted in the drainage of the swale underdrain pipes within the cap of the landfill. These -
HDPE pipes were surrounded by 12-inches of washed #2 stone, which drains into the riprap

bedding stone and into the Niagara River. A non-woven geotextile (Ling 350 EX®) was laid

over the drainage blanket and heat-lystered to the non-woven geotextile (Evergreen

Technologies TG700®) deployed during the geosynthetic lining system installation.

Granular fill was then placed on the non-woven geotextile. The material was a silty sand from
the Sand Pit Road Borrow Pit in Lockport, New York. The material was placed in 12-inch lifts,
compacted with vibratory compaction equipment, and tested to 90% standard proctor density
with a nuclear compaction testing gauge. This layer went from the bulkhead slope northward
and met the select cover fill layer. Testing results for the Granular Fill compaction tests are

summarized in Table 4.2-6 and are located in Appendices B, C and D.

The non-woven geotextile (Ling 350 EX®) placed on top of the drainage blanket was pulled up
the shaped granular fill slope and anchored into the granular fill material after the granular fill
layer was installed. Six inches of #2 washed stone was placed as the riprap bedding stone on
the non-woven geotextile. Additional Class |l riprap was placed to the top of the bulkhead after
the bedding stone was placed. Additional Class [ riprap, also obtained from the Frontier Stone
Quarry in Lockport, New York, was brought in and placed in-between the larger Class I riprap

to fill in the voids and stabilize the material.

Additional drainage stone was placed and the Site access road was installed on top of the
bulkhead. The additional drainage stone was installed on top of a layer of woven geotextile

(Ling GTF 300®) which was anchored into the granular fill material. On top of the woven
geotextile, 12 inches of washed #2 stone was placed from the top of the riprap stone to
approximately 25 feet from the riprap. This stone provided additional drainage for surface runoff
from the landfill. The construction of the Site access roads is discussed in Section 4.2.7.
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4.2.6 Retaining Wall

A three- to four-foot high retaining wall was constructed along the Buffalo Avenue side of the
Site. The retaining wall was consisted of various sizes of reinforced concrete sections, which
were stacked to form a frame. Inside of the frame, #4 and #5 stone was placed as backfill
reinforcement. Prior to placing the concrete sections, a six-foot wide, approximately 1 to 2 feet
deep trench was dug along the retaining wall alignment. Six inches of sand was placed in the
trench to provide a level foundation for the retaining wall. Prior to placing the cover fill and

topsoil, a non-woven geotextile (Mirafi S800®) was placed on the landfill side of the retaining
wall to prevent the backfill stone from being clogged by silt. The additional fabric was

overlapped with the non-woven geotextile (Evergreen Technologies TG?OO®) from the
geosythetic lining system. An “Aqua-Drain” strip was installed under the retaining wall to serve
as an underdrain for the sand foundation. The aqua-drain strip was connected to catch basins
#1 through #7. A detail showing the retaining wall system is shown on Drawing 594000-10S-02.
Appendix H contains the Crib Wall Design Report, which was submitted by the contractor.

4.2.7 Site Access Roads

The Site access roads provide access through the center gate from Buffalo Avenue to the NAPL
extraction wells, the bulkhead, and the wet wells. Due to the elimination of the Loadout Facility,
no heavy duty access roads were constructed. The site access road layout was modified from
the FER drawings due to Revision #7 of the Final Grading Plan and the elimination of two NAPL
extraction wells (see Section 4.6.4 for detail on NAPL wells).

The Site access roads. were constructed by laying down a woven geotextile (Ling GTF 300®)
and placing from six to twelve inches of crusher stone. The stone was compacted with vibratory
compaction equipment and tested to 90% standard proctor density with a nuclear compaction
testing gauge. Site access roads compaction testing results are summarized in Table 4.2-7 and
are located in Appendices B and D. The site access road detail is shown on Drawing 594000-
108-01, and the road layouts are shown on Drawing 594000-10U-01 and Drawings 594000-
30K-02 through 30K-05.
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4.2.8 Perimeter Fencing

A six-foot tall chain link fence with extended 1’-3" barbed wire was placed around the entire

perimeter of the Site.
4.3  On-Site Monitoring During Remedial Activities
4.3.1 Air Monitoring

Air monitoring was performed as required by the Site Health and Safety Plan and implemented
by the contractor’s Health and Safety Plan. Perimeter dust monitoring and instruments were re-
located depending on weather conditions. Additional monitoring was required for confined

space entries and special excavation activities. Mini-rams®, HNu's®, Draeger® Tubes and

Mini-Rays® were some of the instruments used by the contractor to monitor the air quality. Air

monitoring logs were maintained.
4.3.2 Construction Water Treatment

The water treatment system (WTS) was designed to remove suspended solids and organic
constituents of concern from waters generated during construction activities. The WTS was a
skid-mounted package with granular activated carbon (GAC) and sand filtration systems, which
was delivered to the Site prefabricated, complete with wiring and controls. The WTS was
designed to treat up to 70 gallons per minute (gpm) at the maximum influent concentrations.
The WTS was initially located at the center of the Site and a 250,000-gallon temporary modular
storage tank was constructed adjacent to it. Over the course of construction, the modular tank
was dismantled (with the HDPE being placed under the capping system), and the WTS was
moved to areas that were easily assessable for operation and maintenance purposes.

The WTS treated water generated by Site activities, including: Site surface run-off, excavation
waters, embayment area de-watering, aqueous liquids from the APL collection trench, well
development water, and decontamination water, as well as personnel washer water and other
Site-generated liquids. Operation of the WTS was generally 10 hours per day, five or six days
per week. As construction operations and water storage requirements dictated, the WTS was
often operated 24 hours per day, 7 days per week. Operation logs were kept and maintained by
the contractor’s staff and the logs are available upon request.
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The WTS was monitored by weekly and monthly laboratory analysis, as required by the project
specifications. The analytical laboratory results were combined with the system flow data and
then compared to the allowable discharges. If exceedences were observed in the lead vessel,
the WTS was shut down and the carbon and/or sand filters were changed. The “spent” filter
materials were placed in the landfill. The results of the WTS analytical testing events are
summarized in Table 4.3-1.

Effluent sampling showed increased levels of chromium in January 1998. It was determined
that the chromium was generated by the surface water runoff contacting with the surface water
berms and holding ponds, which were constructed of clayey material naturally containing
chromium. A request was made to raise the metals effluent limits on March 21, 1997. The
request was granted on April 25, 1997 by DEC; the chromium limit was raised to 0.18 pounds

per day. Relevant correspondences are contained in Appendix AF.

Ultrasound thickness testing of the system vessels was performed in October 1997 to check the
integrity of the system. Several “spot” check were made around both GAC vessels as well as
the sand filter. The thicknesses measured were determined to be adequate to continue water

treatment operations.
4.4 Containment Systems

A perimeter slurry wall was constructed around the Site as a containment system for Site

groundwater. The slurry wall was keyed into the underlying clay/till confining layer.
441 Slurry Wall

Excavation of the perimeter slurry wall began on August 28, 1996. The slurry wall was
constructed in two phases to allow for completion of the bulkhead and installation of the APL
collection trench between the phases. Phase | started at the east end of the site near station
2+50 and finished at station 25+90 on September 13, 1996. Phase |l resumed at station 25+90
on October 15, 1996 and was finished at station 2+70 on November 16, 1996. Total length of
the slurry wall constructed was 4927 feet.

Construction was accomplished by excavating a three-foot wide trench to the designed depth
while keeping the trench filled with a 6% by weight slurry to maintain sidewall stability. After

excavation, a soil-bentonite backfill mixture was placed into the trench. The soil-bentonite
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backfill was at least 3% bentonite by weight, had a three to six inch slump, was free of debris
and had a maximum permeability of 1x10” centimeters per second (cm/sec). The soil used in
the backfill mixture was clayey material from the Summit Park borrow pit in Wheatfield, New
York. MI Drilling Fluids in Greybull, Wyoming produced the bentonite used. Certifications for
the bentonite are located in Appendix K. The backfill mixture was continuously mixed into a
uniform composition and consistency on the ground adjacent to the trench using typical grading
equipment, such as a bulldozer and backhoe. During Phase ll, for the section of the slurry wall
located along the bulkhead, the backfill was mixed in a remote mixing area and hauled to the
trench in dump trucks. Testing of the trench slurry and backfill mixture was conducted
continuously as construction progressed. The results of these tests are summarized in Tables
4.4-1 and 4.4-2 and additional information is located in Appendices | and J. Drawing 594000-
30K-09 shows the layout of the slurry wall and the excavation depths. Coordinates of
intersection points are shown on Drawings 594000-30K-02 through 30K-05.

Construction progressed with one excavator excavating the trench to the desired depth, while
the backfill mixing equipment was placing backfill into the previously excavated trench sections.
The distance between the two operations was generally between 100 and 200 feet. As
excavation continued, measurements (soundings) of the trench depths were continuously
performed, along with visual inspections of the trench spoils to ensure that the three foot “key”
into the clay/till layer was achieved. In some areas, excavation was deeper than designed
because the three foot key into the confining layer was not achieved at the design depth. Daily
sounding were also made of the backfill slope to monitor for sloughing of foreign material, which
could create a void space in the containment system. When slough areas were suspected, the

trench backfill material in the area in question was immediately removed.

The Phase | and Il slurry wall connection was made by excavating beyond the ending stations
of Phase | to ensure that the required depths were maintained. The tie-in area was also

thoroughly mixed with the excavator arm to ensure a satisfactory connection.

A two-foot thick clay cap was constructed on top of the wall after sections of the slurry wall were
completed. This was performed by first deploying one roll width of woven geotextile (Exxon

GTF-300®) over the trench and then placing 12-inch lifts of clay material on top of the fabric.
Lifts were compacted with vibratory compaction equipment and tested to 90% standard proctor
density with a nuclear compaction testing gauge. Stricter testing requirements for the bulkhead

were enforced (95% standard proctor, +2% from optimum moisture and greater than 1 ton/ft?
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torvane shear test) on sections of the cap along the bulkhead. Results of slurry wall cap
compaction tests are summarized in Table 4.4-3 and are located in Appendices B, C and D.

Shelby tube samples were taken from the slurry wall for permeability analysis in the laboratory.
The project specifications require a maximum slurry wall permeability of 1x10” cm/sec. The
station and depths listed in Table 4.4-4 were selected at random and at critical points along the
slurry wall alignment by project personnel.

Black/gray sediment-like silty/sands were found instead of backfill mixture in the tip of the
Shelby tube taken from station 3+00 at a 20-foot depth. Subsequent samples were taken in the
station 3+00 area to delineate the problem area. Shelby tubes samples were collected at

stations 2+85 and 3+15 and were found to be satisfactory.

The Quality Assurance/Quality Control (QA/QC) Plan required the contractor to take seven
more samples from the slurry wall and to perform corrective action on the wall between stations
2+85 and 3+15. Additional samples were required at the stations shown in Table 4.4-5.

The six split spoon samples were visually inspected for foreign material and debris and found to
be satisfactory. The sample from station 5+85 was sent to the laboratory for permeability
analysis. The sample had a permeability of 3.7x10® cm/sec, which exceeded the project

specifications.

The contractor submitted a plan to address the area between stations 2+85 and 3+15. The plan
called for placing a steel bulkhead at stations 2+85 and 3+15, and excavating the backfill out of
the trench between these locations. Bentonite slurry (6%) was added to the trench to support
the trench side walls and help reinforce the bulkheads as the backfill was excavated. New
backfill was mixed in a 30 cubic yard dumpster and placed in the trench.

Excavation activities for the correction action began on May 22, 1997, with the area excavated
to approximately 25 feet in depth. Bentonite slurry was added to the trench as the backfill was
excavated. Backfill placement was completed on May 23, 1997. In-situ mixing of the tie-in
areas was performed with a backhoe to ensure a satisfactory connection was obtained after the
steel bulkheads were removed. Two Shelby tube samples were collected from the repaired
area at station 2+85 and station 3+00, with both samples collected at a depth of 22 feet. These

samples were taken on May 30, 1997 and both were found to be visually acceptable. The
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samples had permeabilities of 3.0x10® cm/sec and 2.6x10® cm/sec, respectively. Results of
other repair testing data and other pertinent information are summarized in Table 4.4-6.

Information on the slurry wall repair is located in Appendix L.
4.5 Capping System
The capping system consisting of:

+ twelve (12) inches of compacted clay

¢ a geosynthetic clay liner

e ageomembrane

e ageonet drainage layer

e geotextile

¢ eighteen (18) inches of compacted clay

¢ topsoil and seeding was placed over the entire Site to prevent the infiltration of surface
waters.

4.5.1 Subbase Layer

The subbase layer consists of one foot of clayey material compacted to 90% standard proctor
density, within £4% of optimum moisture. The subbase layer was placed directly on top of the
Site fills imported to the Site and generated by Site construction activities. The layer serves as
a part of the capping system of the landfill and as the foundation for the geosynthetic lining
system. A detail showing the capping system is shown on drawing 594000-10S-02.

The clayey materials used in constructing the subbase layer were imported from the Frontier
Stone Quarry in Lockport, New York; Helmick Farm in Lewiston, New York; and the Summit
Park Lakes in Wheatfield, New York. Table 4.5-1 summarizes the geotechnical information.
Information on these borrow sources is located in Appendices B and C. Geotechnical and
compaction tests are summarized in Tables 4.5-1 and 4.5-2.

4.5.2 Geosynthetic Clay Liner

A geosynthetic clay liner (GCL) was placed on top of the subbase layer as part of the
geosynthetic lining system. The GCL is composed of granular bentonite “squeezed” between
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two layers of woven geotextile. Two different styles of GCL were placed on the landfill.

Claymax 200R®, manufactured by Cetco, was placed on flat areas and on slopes of moderate
grade. Bentomat ST, also manufactured by Cetco, was placed on steeper slopes due to its
greater shear stress than the Claymax 200R. Results of factory QA/QC tests are summarized
in Table 4.5-3 and are located in Appendix M.

The GCL was deployed directly upon the smooth surface of the subbase clay layer. These
layers were overlapped to provide a “good seal” between panels. The overlap was increased
from six inches to twelve inches during the installation to ensure that no shrinkage gaps were
present. The GCL provided an excellent and stable base for the installation of the Lining
System. The GCL was covered and sealed by the geomembrane liner nightly to prevent
hydration of the bentonite. The GLC was promptly removed and replaced if it became hydrated.

Several rolls of Claymax 200R® arrived on the Site with a manufacturer’s defect. A roller-type
mechanism at the factory was defective resulting in random gaps of the bentonite between the
geotextiles. This was corrected in the field by placing extra Claymax 200R pieces over the
defective areas. The Claymax 200R was doubled up for rolls that had extensive defects in

some areas.
4.5.3 Linear Low Density Polyethylene Liner Layer

A 40-mil linear low density polyethylene (LLDPE) Liner was placed on top of the GCL to form
the liner portion of the capping system. Thirty-four (34) rolls of geomembrane manufactured by
National Seal Company were used during the project duration. Results of factory QA/QC tests
are summarized in Table 4.5-4 and are located in Appendix N. The geomembrane rolls were
deployed directly over the GCL layer and subsequently sealed using an automated polymer
fusion process, with the fusion being obtained through a double hot wedge. These parallel
welds created an air channel, which allowed air pressure tests to be conducted later to verify
integrity. In areas where the fusion welding process could not be used, an extrusion fillet weld

was applied.
Two changes were made to the FER plans and specifications:

e 40-mil Liner: The specified material, 40 mil very low density polyethylene (VLDPE), is no
longer manufactured and was replaced by the 40-mil LLDPE.
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* Anchor Trench: The liner anchor trench was eliminated on the west, north, and east
sides. To replace the anchor trench, an additional run-out length was added to ensure
the liner was securely anchored. Drawing 594000-10S-02 shows details. Appendix AE
contains the Field Change Approval.

Geomembrane deployment began on July 17, 1997 on the eastern slopes of the landfill. The
panels were deployed in a manner so that the seams were parallel to the slopes. The GCL was
inspected to insure that no foreign matter was present before any geomembrane panels were
deployed. The panels were fusion welded together and subsequently tested. Trial tests were
conducted daily by the contractor, utilizing the welding machines (fusion or extrusion welder)
and the operator who would be performing the work before any panels were welded. These
tests were conducted to ensure that proper operating conditions were achieved before the
actual seams were welded. Shear and peel stress tests were performed on the samples and
compared to the project specifications. Seams were made only after a satisfactory trial seam
had been obtained. Results of trial seam tests are summarized in Tables 4.5-5 and 4.5-6 and

are located in Appendix O.

The contractor recorded information about the seams, including; time and date of weld, panel
numbers, trial number, and seam location and length when two panels had been welded
together. The seam information is summarized in Table 4.5-7 and is located in Appendix O.
Wherever possible, air pressure testing was then performed. This involved injecting 30 pounds
per square inch (psi) of air pressure into the air channel produced during the fusion welding
process. Leaks in the welded channel were located and repaired if any were detected. Results

of the pressure testing are summarized in Table 4.5-7 and are located in Appendix O.

Seams, which could not be air pressure tested, were subjected to a vacuum-box test. In this
test, soapy water was applied over the area to be tested. Negative pressure is then applied
over the area, with failures being detected by soap bubbles appearing, which were detected by

the observer. Any defects were noted and repaired.

A repair log was also maintained by the contractor. Repairs were made to seam failures, tie-in
areas, holes in the geomembrane, and other areas requiring repairs. Repairs were typically
made by extrusion welding a patch onto the faulty area. Repaired areas were then vacuum-box
tested to ensure that they were properly repaired. The repair log is summarized in Table 4.5-8
and is located in Appendix O.
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One destructive test was required to be performed for every 500 feet of welded seam. The tests
were taken at random locations throughout the project. A total of 81 destructive tests were.
performed, with all 81 tests meeting the project specifications. After the sample was taken, the
area was subsequently repaired and tested. Results of the destructive testing are summarized

in Table 4.5-9 and are located in Appendices O and P.

4.5.4 Geonet Layer

A layer of geonet was placed over the liner to provide cap drainage. Polynet 3000®
manufactured by National Seal Company was deployed by overlapping adjacent rolls and tied
together using plastic ties to ensure continuity within the geonet drainage layer. Placing a patch
over the area and using the plastic fasteners to secure the area repaired defects or tears
detected within the geonet. Results of factory QA/QC tests are summarized in Table 4.5-10
and are located in Appendix Q.

4.5.5 Geotextile Layer

A non-woven geotextile (Evergreen Technologies TG?OO®) was placed over the geonet to
provide separation between the geonet and the select cover fill layers. Rolls of the geotextile
were overlapped and heat bonded together to provide a continuous separation layer. Any holes
or rips in the geotextile were repaired by heat bonding a patch to the damaged section. Results
of factory QA/QC tests are summarized in Table 4.5-10 and are located in Appendix R. Field
QA/QC documentation is located in Appendix S.

4.5.6 Select Cover Fill

The select cover fill layer consisted of 18 inches of clayey material compacted to 80% standard
proctor density, within +4% of optimum moisture. The select cover fill layer was placed directly
on top of the non-woven geotextile installed as part of the geosynthetic lining system. The layer
serves as a part of the capping system of the landfill and protects the geosynthetic lining
system. A detail showing the capping system is shown on drawing 594000-10S-02.

The clayey materials used in constructing the select cover fill layer were primarily imported from
the Summit Park Lakes in Wheatfield, New York. Additional material was also imported from

the Helmick Farm in Lewiston, New York. Table 4.5-11 summarizes geotechnical information.
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Information on these borrow sources is located in Appendices B and C. Results of the
compaction tests are summarized in Table 4.5-12 and are located in Appendix D.

4.5.7 Topsoil Layer

Six inches of topsoil was placed directly on the select cover fill layer to provide soil for
vegetative growth and to bring the landfill to the final grade. The topsoil was imported from the
Frontier Stone Quarry in Lockport, New York; and Chestnut Ridge Road in Amherst, New York |
(Buffalo Creek Topsoil). Table 4.5-13 summarizes geotechnical information. The soils were
graded in six-inch lifts and “tracked” in-place with bulldozing equipment. Additional geotechnical

and analytical information is located in Appendices B and C.
4.5.8 Vegetation

Vegetation was established by hydroseeding a mixture of grass seeds, fertilizer, organic mulch,

innoculater and water. The landfill vegetation consisted of a special mixture of the following

materials:
Climax Timothy 14.97 |bs/bag
Annual Ryegrass 14.77 Ibs/bag
Lancer Perennial Pea 9.97 Ibs/bag
Bounty Bromegrass 4.63 Ibs/bag
Pizza Orchardgrass 4.57 |bs/bag
White Clover 2.46 Ibs/bag
Red Top 2.40 Ibs/bag
Inert materials 1.20 Ibs/bag

Each 55 pound bag was mixed with 100 pounds of nitrogen-based fertilizer, 650 pounds of
organic mulch, 1/2 bag of innoculator, and 1500 gallons of water. This mixture covered 1/2
acre.

A separate mixture was applied to the perimeter areas, and consisted of the following materials:

Triple Crown Perennial Rye 24.06 Ibs/bag
Kentucky Bluegrass 12.34 Ibs/bag
Creeping Red Fescue 12.12 Ibs/bag
Inert 1.48 Ibs/bag
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All areas were mulched with straw and erosion control measures were put in place, which
included installation of additional silt fences and drainage swales, and lining the drainage
swales with “Jute” erosion control matting once hydroseeding was complete. All seeding and
erosion control measures were performed using the New York State Guidelines for Urban

Erosion and Sediment Control.
4.6 Collection Systems
4.6.1 APL Collection Trench

A 2,285-foot long APL collection trench was constructed along the south half of the Site, just
inside the slurry wall, to collect aqueous phase groundwater and transport it in an eight-inch
perforated HDPE pipe to the wet wells. The two-foot wide APL collection trench was
constructed using the bio-polymer slurry drainage trench method. The trench was constructed
with seven clean-outs, which may be utilized at a later date to clean the collection pipe if or

when needed.

The collection system was constructed by first excavating the trench to design grades while
keeping the trench full of bio-polymer slurry. This work was completed with a backhoe. Table
4.6-1 lists bottom of trench elevations. The bio-polymer slurry was used to maintain a vertical
trench and prevent the trench sidewalls from caving in. The slurry was mixed in a batch plant
on-site, and the slurry was tested per specifications to ensure that the specified properties were
maintained. Results of the slurry tests are summarized in Table 4.6-2 and are located in
Appendix T.

A woven geotextile fabric was placed into the trench to cover the side walls of the trench after
the trench was excavated. Six inches of #1 washed stone were placed into the trench to serve
as pipe bedding material. An eight-inch perforated HDPE pipe, which had been butt fusion
welded, was then placed on the bedding stone. Concrete anchors were attached to the pipe to
ensure that the pipe would sink to the bottom of the trench. A “leveling wire” was attached to
the anchors to allow the contractor to raise or lower the pipe to the design grades. Table 4.6-1

lists pipe elevations at stations.

The trench was backfilled with the #1 washed stone to existing grade after the pipe was leveled.
The remaining woven geotextile fabric was folded over the backfill stone and a clay cap was
placed over the trench. Clay material was used, with each lift being compacted with vibratory
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compaction equipment and tested to 90% standard proctor density with a nuclear compaction

testing gauge. The more stringent testing requirements of the bulkhead were enforced (95% -
standard proctor, 2% from optimum moisture and greater than 1 ton/ft® torvane shear test) on
sections of the cap along the bulkhead. Results of APL collection trench cap compaction tests
are summarized in Table 4.6-3 and are located in Appendices B, C and D.

After construction was completed, the system was developed to remove the polymer and to
ensure free-flowing conditions for APL collection. Development was completed by chlorinating
a section of the trench and re-circulating the liquids in the trench by mechanical pumping
methods. The trench section was considered developed when the liquid’s pH was neutral
(between 6 and 8) and its viscosity measured less than 30 seconds in a Marsh Funnel. As the

development of one section was completed, equipment was moved to the next section.
4.6.2 Wet Wells

The APL collection trench piping drains into four wet wells located along the bulkhead at
strategic locations. Drawings 594000-30K-03 and 30K-05 shows wet well locations. The wet
wells are approximately 22 feet deep, six foot by six foot concrete chambers with the APL
collection trench pipe penetrating the side walls. The APL collected in the wet well is pumped
through the APL force main system to the Love Canal Treatment Facility for pre-treatment prior
to discharge to the City of Niagara Falls Sewer System.

The wet wells were installed into the bulkhead clayey soil by installing a 12 foot-5 inch by 12
foot-5 inch steel sheet pile cell and excavating the soils inside the cell to an elevation of 552 feet
above MSL. Appendix U contains the wet well shoring design, which was submitted by the
contractor. One foot of #2 bedding stone was placed on the bottom of the cell and the wet well
was subsequently placed in sections after the cell was excavated and dewatered. The APL
collection pipe was inserted into holes that were cut into the wet well sections. The APL
collection pipe was joined to another section of pipe by a six inch stainless steel coupling.
Appendix V contains coupling information.

Sections of the APL collection trench were removed to allow access to the pipe to facilitate the
connection between the APL collection trench pipe and the wet well. Sections were excavated

and subsequently repaired.
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A stainless steel submersible pump was installed inside of each wet well inside of a six inch
casing. The pump discharged into a one inch stainless steel pipe, which rises vertically out of
the pump casing to the top of the wet well. The pipe is equipped with a gear-driven flowmeter,
which sends a signal back to the sampling and metering shed, located near the northwest
corner of the Site, where the flow is displayed. Pump operation is determined by the APL level
in the wet well, which is measured by a Level Transmitter. High and low pumping levels are
programmed into the control system and the system can either be run manually or
automatically. Each wet well has it's own separate level transmitter and pumping system and
connects to the APL force main pipe. Appendix V contains manufacturers' information on all of
the wet well components. Drawings 594000-10S-01 and 594000-25J-02 provide a Flow
Diagram and a Piping and Instrumentation (P&ID) Diagram, respectively, for the APL system.

Each wet well is equipped with a concrete top with a four foot by four foot locking door. Inside
each wet well is a platform located approximately 8 feet below the top of the wet well where
personnel can access the pump casing and flow meter/transmitter. A 36 inch wide by 48 inch
high by 12 inch deep locking NEMA 4X enclosure is mounted to the top of each wet well and

contains the electrical controls required to run the system.
4.6.3 APL Force Main

The APL force main conveys the APL collected in the individual wet wells to the South
Collection Pump Chamber No. 3 and then to the treatment systems through a two inch diameter
HDPE pipe. The original design called for a loadout facility to transfer the APL to tank trucks for
off-site disposal. The force main begins at Wet Well #4 with two-2 inch HDPE pipes (one main
pipe and one spare) and collects APL from Wet Wells #3, #2, and #1 before turning north along
the top of the western landfill slope. Drawings 594000-30K-02, 30K-03 and 30K-05 show
details for APL force main locations. There are seven in-line cleanout manholes located along
the force main route for pipe cleaning. The six-foot deep manholes are located near the APL
collection trench cleanout pipes. The APL force main pipes were placed side-by-side in a
shallow trench with the electrical cables required for wet well operations. Pipes are located 4
feet below final grade for freezing protection. The pipes were hydrotested before a clay cap
was placed over the trench. Clay materials were used for the cap, with each lift being
compacted with vibratory compaction equipment and tested to 90% standard proctor density
with a nuclear compaction testing gauge. The more stringent testing requirements of the
bulkhead were enforced (95% standard proctor, +2% from optimum moisture content and



Remedial Action Report ‘ Page 32
102™ Street Landfill Site Operable Unites 1 & 2 August 1999

greater than 1 ton/ft? torvane shear test) on sections of the cap along the bulkhead. Results of
APL force main cap compaction tests are summarized in Table 4.6-4 and are located in

Appendices B, C and D.

The APL force main pipes turn west, cross the slurry wall, and enter the sampling and metering
manhole in the northwest corner of the Site. All force main outside the slurry wall are contained
in an additional 6 inch or 8 inch HDPE pipe for spill control. The sampling and metering
manhole contains another flow meter/transmitter, with a signal being sent to the sampling shed
located just to the south. The sampling shed contains the electrical control panels and
components required to run the APL force main system and interface with the Love Canal
Treatment Facility.

The APL force main exits the sampling manhole heading north. The remainder of the force
main construction from the sampling manhole to the pump discharge chamber at Love Canal
was performed using directional boring technology. Boring was performed from manhole to
manhole. Manholes were placed using open cut and backfill. The conduit for the electrical
cable was also installed using directional boring from manhole to manhole beginning at the

sampling manhole and surfacing at the power pole on the Love Canal property.

Boring technology used a hydraulically powered track carrier drill rig using a combination of
rotating carbide boring head, linear thrust, and bentonite jetting. Pressurized bentonite fluid was
jetted out of the boring head to stabilize the walls of the borehole. Forward thrust was applied to
the boring head using the attached drill. The cutting head was removed and a backreamer
enlarged the borehole by chopping the soil and insitu compacting. Bentonite fluid was also

used in backreaming to lubricate the hole for the containment pipe installation.

Monitoring of the line grade and location was accomplished using a radiodetection locator. A
recessed compartment machined in the boring head housed a sonde which sent a radio signal
to a hand held receiver operated by a technician above the boring head. The receiver indicated
the degree of angle of the boring head, the position of the sonde, and its location and depth. A
remote receiver located on the drilling rig allowed the machine operator to also evaluate
information from the sonde. Changing direction of the boring head was accomplished by
stopping the rotation of the drill steel to face the desired direction and apply thrust. This
operation was monitored continuously until the desired vertical or horizontal position was
attained as provided on the approved design drawings.
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The boring system utilized a "strike alert system" that detects voltage with an audible alarm
located on the drilling rig. A remote sensor was located on the boring head to detect electrical

current from buried cables.

Force main piping from the sampling manhole to the lift station at Love Canal was installed as a
two-inch diameter HDPE carrier pipe installed in a six-inch diameter HDPE containment pipe.
The six-inch diameter containment pipe was installed using the boring method and the two-inch -
diameter force main carrier pipe was pushed through the containment pipe by hand. The
electrical cable was routed in a two-inch diameter HDPE conduit that was installed by boring. A
tracer wire was routed above the force main piping system (pipe) for detection during

excavation. A clean out was provided in each manhole and at the Love Canal manhole.

Level probes were provided for leak detection in the sampling manhole, manholes 8 and 9, and
at the Love Canal manhole. Detected leaks are alarmed at the control panel at Love Canal,

which then automatically shut off the wet well pumps.

Drawing 594010-10U-07-06, "Force Main Routing Plan”, shows the routing of the double
containment force main from the sampling manhole to the lift station at Love Canal.

Drawing 594010-30K-08A-04, "Force Main From Metering Sump Manhole to Love Canal Facility

Plant Details", provides detailed routing information and specific construction details.

Drawing 59400-102PROF1-04, "Force Main From Metering Sump Manhole to Love Canal
Facility Profile", gives the pipe profile and elevation and miscellaneous details.

Drawing 23594010-SK-270-107-04, "Instrument Block Diagram", shows a plan for the leak
detection system.

The route of the force main is north from the sampling manhole, with a deflection to the
northeast 130 feet from the sampling manhole near the 102" Street Landfill's northwest
property line. The route continues 95 feet northeast under Buffalo Avenue to clean-out manhole
number 8. The pipe slope is a gradual descent from the sampling manhole to clean-out
manhole number 8. The force main route exits clean-out manhole number 8 at a 90-degree
angle, proceeds 166 feet in the southeastern direction parallel to and 40 feet south of the east
bound lane of the LaSalle Expressway, and enters clean-out manhole number 9. The pipe

slope from clean-out manhole number 8 to clean-out manhole number 9 is a gradual ascent to
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approximately 20 feet before clean-out manhole number 9, where the grade changes and the
pipe descends toward clean-out manhole number 9. The force main route exits clean-out
manhole number 9 at a 90-degree angle, and proceeds 190 feet in the northeastern direction
under LaSalle Expressway to a deflection point on the north side of the LaSalle Expressway.
The route becomes more east-northeast and travels 100 feet to the existing manhole at Love
Canal. The pipe slope from clean-out manhole number 9 to the manhole at Love Canal is a
gradual ascent. The pipe enters the clay bottom Love Canal manhole below it and proceeds
north to the existing Love Canal Pump Discharge Chamber Number 3. The slope from the

manhole at Love Canal is a gradual ascent.

Both six-inch containment pipes that enter the manhole at Love Canal were closed off with
flexible couplings to provide a double barrier to ensure that no material will exit the Love Canal
Landfill.

A "goose neck” pipe extension was placed at the downstream termination of the two-inch
diameter force main at pump discharge chamber number 3 at Love Canal. A check valve was
also installed on the two-inch diameter pipe and a rain shield was placed on the six-inch
diameter pipe at the vertical opening. The termination of both the carrier two-inch diameter and
the containment six-inch diameter pipe elevations are higher than the top of leachate holding
tank at the Love Canal Facility. This leachate holding tank is flow equalized with pump
discharge chamber number 3. This piping arrangement provides tertiary protection from

material exiting Love Canal.
4.6.4 Non Aqueous Phase Liquid (NAPL) Wells

The NAPL well installation program began on June 4, 1997 with the drilling of the pilot holes.
Four and a quarter inch diameter hollow stem augers were used to drill the pilot holes, with
continuous split spoon samples being taken from 15 feet below final grade to 1.5 feet into the
clay/fill. The holes were augured until the underlying clay/till layer was encountered. All of the
drill cuttings were used as fill in the landfill. The pilot holes were drilled at the design locations
to check for the presence of NAPL at those locations. If no NAPL was found, the hole was filled
with grout and the drill rig was moved to another location within a 30-foot radius of the original
pilot hole. If no NAPL was found after drilling three pilot holes, the NAPL recovery well (NR
well) for that location was not installed. Drawings 594000-30K-02 through 30K-05 show NAPL
well locations. Three pilot holes were drilled at each location near NR-6 and NR-9, but no NAPL
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was found. Three pilot holes were drilled, with NAPL being found on the third pilot hole in each
case, at NR-7 and NR-10. NAPL was found on the first pilot holes for NR-1, -2, -3, -4 and -8.
NR-5 was installed during the NAPL Recovery Well Testing Program and was installed on
June 22, 1994. Information on all of the pilot holes can be found in Table 4.6-5 and the boring
logs can be found in Appendix W.

A caisson rig was used to augur the borehole for the wells after the locations of the seven new -
NR wells were determined. A 12-inch diameter, schedule 4, type 304 stainless steel casing was
placed in the borehole after the borehole was augured. The ten-foot well screen used was
constructed of type 316 stainless steel, with No. 20 slots. The well was then backfilled with
sand, bentonite pellets, and grout. A locking cap was later placed on the wells and a concrete
pad was poured around each well. Appendix X contains well installation logs, and Drawing
594000-30K-06 shows details.

The NR wells were developed by placing a jetting tool into the wells and spraying high pressure
water out of the jetting tool into the well screen. The water pressure in the jetting tool exceeded
260 psi, with the four nozzles coming out of the jetting tool being 3/16 inch in diameter. The
jetting tool was slowly rotated while making several passes over the well screen. The wells
were pumped until the liquids were clear of fines or the wells were pumped dry. Wells were
allowed to recharge and were pumped dry a total of three times. Liquids were pumped into a
1500-gallon plastic tank and then transferred to a larger tanker truck. A total of 7550 gallons of
liquid were generated during NR well development. After allowing heavier material to settle, the
APL was decanted off the top of the tanker and treated by the water treatment system.
Remaining liquids were containerized and incinerated off-site by Laidlaw in Deer Park, Texas.
Table 4.6-6 lists NR well development information.

4.7 Post Closure Monitoring Systems
4.71 Post Closure Monitoring Wells

Ten post closure monitoring wells (PCM wells) were installed around the perimeter of the Site to
allow for post closure monitoring. Drawings 594000-30K-2 through 30K-05 show PCM well
locations. The PCM wells were installed just outside of the perimeter slurry wall. The PCM
wells were two-inch diameter, schedule 5, type 304 stainless steel. The well screens used were

of similar materials with a No. 6 slot screen.
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The well boreholes were augured using a drill rig with 4.25-inch diameter hollow stem augers.
The augers were advanced into the underlying clay/till layer. All drill cuttings were contained
and used as fill in the landfill. The well casing was then placed into the borehole and
subsequently backfilled with sand bentonite pellets and grout. A cast iron protective casing with
a locking cap was then placed over the casing. A small concrete pad was later poured around
each well. Appendices Y and Z contain the PCM well boring and well installation logs,
respectively. Drawing 594000-30K-06 shows additional PCM well installation details.

The PCM wells were developed by surging each well and pumping at least ten well volumes of
groundwater out of the well or by pumping each well dry three times. Pumping would continue
until the ten well volumes were pumped and the water was clear and visibly free of fines. All
well development water was treated by the water treatment system. Information on the PCM

well development is shown in Table 4.7-1.
4.7.2 Post Closure Bedrock Monitoring Wells

Three post closure bedrock monitoring wells (PCBM wells) were installed around the perimeter
of the Site to allow for post closure monitoring of the Site. They were located just outside the
slurry wall and adjacent to three PCM wells. (PCBM-1 is adjacent to PCM-3, PCBM-2 is
adjacent to PCM-5, and PCBM-3 is adjacent to PCM-8.) Drawings 594000-30K-02 through
30K-05 show PCBM well locations. The materials of construction were similar to PCM wells,
except for the addition of a 10-inch diameter, schedule 10, type 304 stainless steel outer casing
and a six-inch diameter, schedule 10, type 304 inner casing. The borehole was cored 15 feet
into the bedrock before the inner casing was placed. All drill cuttings were contained and used
as fill in the landfill. A cast iron protective casing with a locking cap was then placed over the

casing. A small concrete pad was later poured around each well.

The PCBM wells were developed in the same fashion as the PCM wells with the information
listed in Table 4.7-2. All well development water was treated by the water treatment system.

Appendices AA and AB contain the boring and well installation logs for the PCBM wells,

respectively.



Remedial Action Report Page 37
102™ Street Landfill Site Operable Unites 1 & 2 August 1999

4.7.3 Piezometers

Ten piezometers (PZ) were installed and developed in the same manner as the PCM wells to
allow for future monitoring of groundwater level within the landfill. They were installed just
inside of the slurry wall adjacent to the PCM well of similar numbering. Drawings 594000-30K-
02 through 05 show piezometer locations. Piezometer development information is shown in
Table 4.7-3.

Appendices AC and AD contain the boring and well installation logs for the piezometers,

respectively.
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5.0 CONCLUSIONS

The remedial action program for OU-1 and OU-2 was completed successfully, in accordance
with the AO, ROD, and ROD Amendment, and provides the level of protection to human heailth,

welfare and environment that was required by these documents.
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6.0 FINAL INSPECTION

The pre-final inspection was conducted on May 5, 1999 with the DEC and the Companies’

representatives. The following personnel were present:

John M. Burns Olin Corporation

Tomas Robinson DEC Representative

James Thornton OxyChem Representative from CRA Services
Bill Horn Miller Springs Remediation, Inc.

David Cummings Olin Corporation

Paul Olivo USEPA Region Il

Lorraine M. Miller Olin Corporation

The following is a “punch list” of observed items that were observed:

1. Complete final grading around cleanout manhole -8 and -9, and seed and mulch
disturbed areas along the south side of the LaSalle Expressway.

2. Repair liner at Love Canal (by utility pole south end), replace cover material, place

topsoil, and seed and mulch disturbed areas.
3. Repair fence on north and south sides of the LaSalle Expressway.

4. Complete fence work at the northwest corner of the 102™ Street site. Install the man
gate adjacent to the Meter Building.

5. Complete the drainage layer installation at the northwest corner of the 102" Street site.

Place cover material and topsoil. Seed and mulch new topsoil.

6. Repair the topsoil area disturbed during fence installation at the southwest corner of the

site. Seed and mulch as required.
7. Repair the erosion rill on the west slope of the 102" Street Landfill.

The Engineer of Record, Charles Taylor, P.E., conducted an inspection June 17, 1999,
accompanied by James Thornton of CRA Services, and Bill Horn of Miller Springs Remediation

Inc. All of the above punchlist items have been completed.
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7.0 OPERATION AND MAINTENANCE PLAN

The operation and maintenance of the landfill cap, containment, and collection systems will be
provided by the Companies and is described in the Post Closure Operation and Maintenance
Manual. The Post Closure Operation and Maintenance Manual provides a program that is
consistent with requirements per 40 Code of Federal Regulations (CFR) 264.310 and 40 CFR
Part 264, Subpart F. The manual will verify that the containment and monitoring systems are
functioning as expected and designed, and will insure that the integrity of the remedial action is
maintained over time. The manual describes the major components of the program and
provides maintenance and inspection schedules, checklists, and descriptions of specific tasks.

The major components of the operation and maintenance program are as follows:

e APL collection and conveyance;

¢ NAPL collection ;

e Cap subdrain collection;

¢ Soil and vegetative cover;

¢ Run-on and run-off controls;

¢ Groundwater level monitoring; and

¢ Groundwater sampling and analysis.
The post-closure care and monitoring will be performed for as long as needed to achieve clean
up objectives. The program is being reevaluated and modified based on final design and

construction (e.g., addition of force main) and to reflect actual field experience on startup. The

program will be re-evaluated and modified at five-year intervals.

The manual will be issued before startup.
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8.0 CERTIFICATION THAT REMEDY MEETS PERFORMANCE STANDARDS

NEW YORK STATE PROFESSIONAL ENGINEER'S CERTIFICATION FOR:

102" STREET LANDFILL SITE

REMEDIAL ACTION REPORT

LANDFILL RESIDUALS, PERIMETER SOILS, SHALLOW GROUNDWATER, NON-AQUEQUS
PHASE LIQUIDS (NAPL), AND EMBAYMENT SEDIMENTS

OPERABLE UNITS 1 &2

NIAGARA FALLS, NEW YORK
August 13, 1999.
Prepared by IT Corporation

This report documents the remedial action activities completed at 102" Street Landfill
Site. The action included remediation for the landfill residuals, perimeter soils, shallow
groundwater, and non-aqueous phase liquids and the sediments in the Niagara River
within 300 feet of the shore. | certify that the remedial action implemented for these
activities was completed in substantial conformance with the requirements of the
Remedial Design Documents, the ROD, ROD Amendment, and the Administrative
Order. The data presented is considered to be technically correct to the best of my

knowledge.

(hol T b ) 81341

Charles Taylor, State of New \/ork Professional Engineer (073024)
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Table 4.2-1

Summary of Geotechnical Results

Erosion/Sedimentation Control
102" Street Landfill Site

Depth or Dry Water | % Proctor

Date | Test No. |Test Location Material Elevation | Density(pcf) | Content(%) | Density
5/24/96 1 Diversion Berm #1 Love Canal - 108.1 17.6% 95.3%
5/24/96 2 Diversion Berm #2 Love Canal - 109.8 17.8% 896.7%
5/24/96 3 Diversion Berm #3 Love Canal - 108.7 18.6% 95.8%
6/12/96 1 Sedimentation Pond Berm Love Canal DCF | 2nd Lift 103.3 15.8% 95.2%
6/12/96 2 Sedimentation Pond Berm Love Canal DCF | 1st Lift 104.9 19.1% 96.7%
6/12/96 3 Sedimentation Pond Berm Love Canal 1st Lift 107.1 17.9% 94.4%
6/13/96 1 Sedimentation Pond Berm Love Canal DCF | 1st Lift 107.8 16.6% 99.4%
6/14/96 1 Sedimentation Pond Berm Love Canal DCF | 3rd Lift 111.2 17.8% 102.5%
6/14/96 2 Sedimentation Pond Berm Love Canal DCF | 2nd Lift 113.8 14.9% 104.9%
6/14/96 3 Sedimentation Pond Berm Love Canal DCF | 1st Lift 114.2 14.6% 105.3%
6/17/96 1 Sedimentation Pond Bottom Love Canal DCF | 1st Lift 110.5 15.5% 101.8%
6/17/96 2 Sedimentation Pond Bottom Love Canal DCF | 1st Lift 107.6 14.9% 99.2%
6/17/96 3 Sedimentation Pond Bottom Love Canal DCF | 1st Lift 107.1 15.0% 98.7%
6/17/96 4 Sedimentation Pond Bottom Love Canal DCF | 1st Lift 115.4 13.4% 106.4%
6/20/96 1 Sedimentation Pond Bottom Love Canal DCF | 2nd Lift 111.6 15.6% 102.9%
6/20/96 2 Sedimentation Pond Bottom Love Canal DCF | 2nd Lift 1144 14.6% 105.4%
6/21/96 1 Sedimentation Pond Berm Love Canal DCF | 3rd Lift 110.1 15.6% 101.5%
6/21/96 2 Sedimentation Pond Bottom Love Canal DCF | 3rd Lift 113.6 15.4% 104.7%
6/21/96 3 Sedimentation Pond Bottom Love Canal DCF | 3rd Lift 110.1 15.3% 101.5%
6/21/96 4 Sedimentation Pond Berm Love Canal DCF | 3rd Lift 112.5 15.9% 103.7%
6/21/96 5 Sedimentation Pond Berm Love Canal DCF | 4th Lift 114.7 14.8% 105.7%
6/21/96 6 Sedimentation Pond Bottom Love Canal DCF | 1st Lift 114.4 15.9% 105.4%
6/25/96 3 Sedimentation Pond South Berm | Love Canal DCF | 5th Lift 107.2 18.5% 98.8%
6/25/96 4 Sedimentation Pond North Berm | Love Canal DCF | 3rd Lift 104.6 16.1% 96.4%
6/25/96 5 Sedimentation Pond South Berm | Love Canal DCF | 6th Lift 107.7 19.1% 99.3%
6/25/96 6 Sedimentation Pond Middle Berm | Love Canal DCF | 4th Lift 117.4 13.1% 108.2%
6/25/96 7 Sedimentation Pond South Berm | Love Canal DCF | 6th Lift 102.7 16.4% 94.7%
6/25/96 9 Sedimentation Pond North Berm | Love Canal DCF | 3rd Lift 106.5 15.3% 98.2%
6/25/96 1 Sedimentation Pond South Berm | Love Canal DCF | 7th Lift 110.7 14.5% 102.0%
6/25/96 12 Sedimentation Pond North Berm | Love Canal DCF | 5th Lift 105.0 16.6% 96.8%
6/25/96 13 Sedimentation Pond South Berm | Love Canal DCF | 8th Lift 107.4 15.5% 99.0%
6/25/96 15 Sedimentation Pond South Berm | Love Canal DCF | 9th Lift 1004 14.8% 92.5%
6/25/96 16 Sedimentation Pond Middle Berm | Love Canal DCF | 6th Lift 112.6 12.7% 103.8%
6/25/96 17 Sedimentation Pond South Berm | Love Canal DCF | 10th Lift 113.7 14.6% 104.8%
6/25/96 18 Sedimentation Pond Middle Berm | Love Canal DCF | T7th Lift 102.6 15.1% 94.6%
6/26/96 1 Sedimentation Pond South Berm | Love Canal DCF | 11th Lift 106.4 15.3% 98.1%
6/26/96 2 Sedimentation Pond North Berm | Love Canal DCF | 8th Lift 111.4 14.4% 102.7%
6/26/96 1 Sedimentation Pond South Berm | Love Canal DCF | 12th Lift 112.3 14.8% 103.5%
7/9/96 1 West Side Berm Love Canal DCF | 1st Lift 107.5 15.4% 99.1%
7/9/96 1 West Side Berm Love Canal DCF | 2nd Lift 96.3 18.0% 88.8%
7/9/96 2 Retest of No. 7 Love Canal DCF | 2nd Lift 103.2 17.9% 95.1%
7/10/96 1 West Side Berm Love Canal DCF | 3rd Lift 106.3 14.9% 98.0%
7/10/96 1 West Side Berm Love Canal DCF | 4th Lift 104.7 14.8% 96.5%
7/11/96 1 Southwest corner of Fill berm Love Canal DCF | 1st Lift 110.1 14.6% 101.5%
7/11/96 1 Southwest corner of Fill berm Love Canal DCF | 2nd Lift 105.1 16.6% 96.9%
7/31/96 11 South Side of Site Berm Love Canal DCF | 1st Lift 112.0 13.6% 103.2%
8/1/96 3 West Side Berm Love Canal DCF | 1st Lift 105.0 16.4% 96.8%
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Table 4.2-2, page 1 of 3
Summary of Soil Compaction Results

Perimeter Soils

102" Street Landfill Site

Depth or Dry Water % Proctor
Date |Test No.|Test Location Material Elevation | Density(pcf) | Content(%)| Density |Remarks
6/21/96 7 West End of Site Grand Island | 1st Lift 122.1 13.0% 103.8%
6/25/96 1 West End of Site Grand Island | 2nd Lift 119.2 14.5% 101.3%
6/25/96 2 West End of Site Grand Island 1st Lift 118.2 13.2% 100.4%
6/25/96 8 West End of Site Grand Island | 1st Lift 119.2 13.7% 101.3%
6/25/96 10  |West End of Site Grand Island | 2nd Lift 122.6 12.2% 104.2%
6/25/96 14  |[West End of Site Grand Island | 3rd Lift 123.5 12.0% 104.9%
6/25/96 19 |West End of Site Grand Island | 4th Lift 125.2 11.8% 106.4%
6/26/96 1 West End of Site Grand Island | 1st Lift 105.4 11.7% 89.5%
6/26/96 2 Retest of No. 1 Grand Island | 1st Lift 108.0 12.0% 91.8% |Recompacted
6/26/96 3 West End of Site Grand Island | 5th Lift 123.0 12.4% 104.5%
6/26/96 5] West End of Site Grand Island | 1st Lift 124.2 12.6% 105.5%
6/26/96 8 West End of Site Grand Island | 2nd Lift 127.6 10.4% 108.4%
6/28/96 1 Northwest Corner Grand Island 1st Lift 110.8 13.9% 94.1%
7/1/96 1 East side, 25 ft from River | Grand Island 1st Lift 130.5 8.8% 110.9%
712196 1 East side, 174 ft from River | Grand Island 1st Lift 120.9 10.9% 102.7%
7/2/96 2 East side, 150 ft from River | Grand Island | 2nd Lift 121.1 11.2% 102.9%
7/3/96 1 East side, 240 ft from River | Grand Island 1st Lift 122.8 9.5% 104.3%
7/3/96 2 East side, 270 ft from River | Grand Island | 2nd Lift 121.1 10.4% 102.9%
7/5/96 1 East side Grand island | 1st Lift 127.1 10.2% 108.0%
7/5/96 2 East side Grand island 1st Lift 119.4 12.8% 101.4%
7/5/96 3 East side Grand Island | 2nd Lift 113.1 14.5% 96.1%
7/5/96 4 East side Grand Island | 3rd Lift 117.5 12.7% 99.8%
7/6/96 1 East side Grand Island | 2nd Lift 110.0 14.1% 93.5%
7/6/96 2 East side Grand Island | 2nd Lift 110.6 11.7% 94.0%
7/6/96 3 East side Grand Istand | 4th Lift 120.0 11.2% 102.0%
7/6/96 4 East side Grand Island | 4th Lift 115.7 13.4% 98.3%
7/6196 5 East side Grand Island | 2nd Lift 112.4 13.1% 95.5%
716196 6 East side Grand Island 1st Lift 108.9 12.9% 92.5%
717196 1 East side Grand Island | 1st Lift 119.7 9.0% 101.7%
7/7/96 2 East side Grand Island | 3rd Lift 116.2 10.7% 98.7%
717196 3 East side Grand Island | 3rd Lift 121.6 1.1% 103.3%
777196 4 East side Grand Island | 2nd Lift 119.7 11.6% 101.7%
717/96 5 East side Grand Island | 3rd Lift 114.2 10.9% 97.0%
717/96 6 East side Grand Island | 4th Lift 113.0 11.8% 96.0%
7/9/96 1 East side Grand Island | Final Lift 109.0 10.3% 92.6%
7/9/96 2 East side Grand Island | 4th Lift 111.2 11.4% 94.5%
7/9/96 3 East side Grand Island | 2nd Lift 123.8 10.2% 105.2%
7/9/96 5 East side Grand Island | 3rd Lift 120.3 11.0% 102.2%
7/9/96 6 East side Grand Island | 4th Lift 122.6 11.1% 104.2%
7/9/96 9 East side Grand Island | 5th Lift 106.7 12.0% 90.7%
7/9/96 10 |Eastside Grand Island | 6th Lift 117.7 9.6% 100.0%
7/10/96 1 East side Grand Island | 1st Lift 117.4 12.6% 99.7%
7/10/96 2 East side Grand Island | 2nd Lift 116.3 11.0% 98.8%
7/10/96 3 East side Grand Island | Final Lift 113.5 13.3% 96.4%
7/10/96 5 East side Grand Island | 3rd Lift 121.3 11.0% 103.1%
7/10/96 6 East side Grand Island | 4th Lift 113.9 12.5% 96.8%
7/10/96 7 East side Grand island | 5th Lift 115.2 13.0% 97.9%
7/10/96 9 East side Grand Island | 6th Lift 111.4 13.8% 94.6%
7/11/96 1 East side Grand Island | 2nd Lift 106.1 15.3% 90.1%
7/11/96 2 East side Grand Island | 3rd Lift 118.1 13.3% 100.3%
7/11/96 3 East side Grand Island | 4th Lift 110.3 13.7% 93.7%
7/11/96 5 East side Grand Island | 5th Lift 114.0 12.0% 96.9%
7111/96 6 East side Grand Island | 6th Lift 121.0 11.8% 102.8%
7/11/96 7 East side Grand Island | 7th Lift 108.4 11.3% 92.1%
7/111/96 9 East side Grand Island | 8th Lift 115.0 9.7% 97.7%
7/12/96 1 East side Grand Island 1st Lift 122.7 10.4% 104.2%
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Table 4.2-2, page 2 of 3
Summary of Soil Compaction Results

Perimeter Soils

102™ Street Landfill Site

Depth or Dry Water % Proctor
Date |Test No.|Test Location Material Elevation | Density(pcf) | Content(%)| Density |Remarks
7/12/96 2 East side Grand Island | 2nd Lift 126.3 8.9% 107.3%
7/112/96 3 East side Grand Island | 3rd Lift 124.6 10.7% 105.9%
7/12/96 4 East side Grand Island | 4th Lift 120.9 9.7% | 102.7%
7112/96 5 East side Grand Island | 1st Lift 114.4 11.2% 97.2%
7/12/96 6 East side Grand Island | 1st Lift 117.7 10.6% 100.0%
7/12/96 7 East side Grand Island | 2nd Lift 114.9 10.2% 97.6%
7/12/96 8 East side Grand Island | 3rd Lift 115.8 9.6% 98.4%
7/12/96 9 East side Grand Island | 4th Lift 103.3 10.0% 87.8%
7/16/96 1 Northeast Corner Grand Island | 1st Lift 121.5 9.3% 103.2%
7/16/96 2 Northeast Corner Grand Island | 2nd Lift 111.2 10.7% 94.5%
7/16/96 3 Northeast Corner Grand Island | 3rd Lift 116.3 10.1% 98.8%
7/16/96 4 Northeast Corner Grand Island | 4th Lift 110.9 11.8% 94.2%
7/16/96 5 Northeast Corner Grand Island | 4th Lift 120.6 10.5% 102.5%
7/16/96 6 Northeast Corner Grand Island | 5th Lift 118.1 9.3% 100.3%
7/16/96 7 Northeast Corner Grand Island | 6th Lift 122.4 9.3% 104.0%
7/16/96 8 Northeast Corner Grand Island | 7th Lift 119.6 9.9% 101.6%
7/16/96 9 Northeast Corner Grand Island | 8th Lift 115.3 11.2% 98.0%
7/16/96 10  |Northeast Corner Grand Island | 9th Lift 118.8 9.5% 100.9%
7/117/96 1 Northeast Corner Grand Island 1st Lift 120.2 12.8% 102.1%
7/17/96 2 Northeast Corner Grand Island | 2nd Lift 116.3 10.3% 98.0%
7117/96 4 Northeast Corner Grand Istand 1st Lift 119.6 9.9% 101.6%
7/117/96 5 Northeast Corner Grand Island | 2nd Lift 110.8 12.4% 94.1%
7117/96 6 Northeast Corner Grand Island 1st Lift 106.5 11.4% 90.5%
7/18/96 1 North Side Grand Island | 3rd Lift 126.6 9.9% 107.6%
7/18/96 2 North Side Grand Island | 1stLift 120.5 10.7% 102.4%
7/18/96 3 North Side Grand Island | 1st Lift 107.7 10.9% 91.5%
7/19/96 1 North Side Grand Island 1st Lift 115.0 10.7% 97.7%
7/19/96 2 North Side Grand Island | 2nd Lift 122.0 10.6% 103.7%
7/19/96 3 North Side Grand Island | 3rd Lift 115.4 12.3% 98.0%
7/22/96 3 North Side Grand Island | 1st Lift 106.2 13.9% 90.2%
7122/96 4 North Side Grand Island | 2nd Lift 114.6 13.9% 97.4%
7122/96 5 North Side Grand Island | 3rd Lift 115.2 14.0% 97.9%
7123/96 1 North Side Grand Island | 1st Lift 106.2 15.1% 90.2%
7123/96 2 North Side Grand Island | 2nd Lift 106.7 14.2% 90.7%
7/23/96 3 North Side Grand Island | 3rd Lift 107.3 15.2% 91.2%
7124/96 1 North Side Grand Island | 1st Lift 107.9 13.8% 91.7%
7/24/96 2 North Side Grand Island | 2nd Lift 110.5 13.6% 93.9%
7/25/96 1 Northeast Corner Grand Island | 2nd Lift 123.6 10.8% 105.0%
7/25/96 2 Northeast Corner Grand Island 1st Lift 111.1 14.2% 94.4%
7125/96 3 Northeast Corner Grand Island | 2nd Lift 118.4 12.6% 100.6%
7125/96 4 Northeast Corner Grand Island | 3rd Lift 121.8 11.4% 103.5%
7126/96 1 Northeast Corner Grand Island 1st Lift 115.2 12.9% 97.9%
7/26/96 2 Northeast Corner Grand Island | 2nd Lift 119.3 12.2% 101.4%
7/26/96 7 Northeast Corner Grand Island 1st Lift 106.0 16.2% 90.1%
7/26/96 8 Northeast Corner Grand Island | 2nd Lift 116.9 12.1% 99.3%
7/29/96 2 North Side of Site Grand Island | 1st Lift 108.1 11.5% 91.8%
7/29/96 3 North Side of Site Grand Island | 1st Lift 112.5 11.8% 95.6%
7/29/96 4 North Side of Site Grand Island | 2nd Lift 107.1 12.7% 91.0%
7129/96 5 North Side of Site Grand Island | 2nd Lift 96.4 14.8% 81.9%
7/29/96 6 Retest of No. 5 Grand Island | 2nd Lift 108.6 12.8% 92.3%
7/29/96 7 North Side of Site Grand Island | 3rd Lift 108.1 13.6% 91.8%
7/29/96 8 North Side of Site Grand Island | 4th Lift 1071 14.9% 91.0%
7/30/96 1 North Side Grand Island | 1st Lift 106.6 15.8% 90.6%
7/30/96 2 North Side Grand Island | 2nd Lift 110.6 13.9% 94.0%
7/30/96 3 North Side Grand Island | 1st Lift 108.7 15.3% 92.4%
7/30/96 4 North Side Grand Island | 2nd Lift 106.6 12.1% 90.6%
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Table 4.2-2, page 3 of 3
Summary of Soil Compaction Results

Perimeter Soils

102" Street Landfill Site

Depth or Dry Water % Proctor
Date |[Test No.|Test Location Material Elevation | Density(pcf) | Content(%) | Density |Remarks

7/31/96 1 North Side of Site Grand island 1st Lift 107.8 15.0% 91.6%
7/31/96 2 North Side of Site Grand Island | 1st Lift 110.9 15.0% 94.2%
7/31/96 3 North Side of Site Grand Island | 2nd Lift 108.2 14.1% 91.9%
7/31/96 4 North Side of Site Grand Island | 2nd Lift 107.8 14.6% 91.6%
7131/96 5 North Side of Site Grand Island | 3rd Lift 109.5 14.4% 93.0%
7/31/96 6 North Side of Site Grand Island | 3rd Lift 109.0 14.9% 92.6%
7/31/96 7 North Side of Site Grand Island | 4th Lift 110.8 13.7% 94.1%
8/1/96 1 North Side of Site Grand Island | 1st Lift 107.5 15.8% 99.1%
8/1/96 2 North Side of Site Grand Island | 2nd Lift 128.2 10.5% 118.2%
8/1/96 4 North Side of Site Grand Island | 1st Lift 121.9 10.7% 112.4%
8/1/96 5 North Side of Site Grand Island | 2nd Lift 119.0 10.4% 109.7%
8/1/96 6 North Side of Site Grand Island | 3rd Lift 107.9 10.6% 99.4%
8/1/96 7 North Side of Site Grand Island | 3rd Lift 118.2 10.9% 108.9%
8/2/96 1 North Side of Site Grand Island | 1st Lift 115.6 12.1% 106.5%
8/2/96 2 North Side of Site Grand Island | 1st Lift 121.5 10.3% 112.0%
8/2/96 3 North Side of Site Grand Island | 2nd Lift 111.9 12.6% 103.1%
8/2/96 4 North Side of Site Grand Island | 2nd Lift 116.4 12.0% 107.3%
8/2/96 6 North Side of Site Grand Island | 3rd Lift 115.2 12.1% 106.2%
8/2/96 7 North Side of Site Grand Island | 4th Lift 107.8 14.3% 99.4%
8/5/96 1 North Side of Site Grand Island | 1st Lift 110.0 18.6% 101.4%
8/5/96 2 North Side of Site Grand Island | 1st Lift 107.5 19.8% 99.1%
8/5/96 4 North Side of Site Grand Island | 2nd Lift 110.4 14.1% 101.8%
8/5/96 6 North Side of Site Grand Istand | 3rd Lift 108.6 14.2% 100.1%
8/5/96 7 North Side of Site Grand Island | 3rd Lift 108.1 15.3% 99.6%
8/5/96 8 North Side of Site Grand Island | 4th Lift 107.5 14.5% 99.1%
8/6/96 1 North Side of Site Grand Island | 1st Lift 1071 17.8% 98.7%
8/6/96 2 North Side of Site Grand Island | 1st Lift 108.6 13.9% 100.1%
8/6/96 3 North Side of Site Grand Island | 2nd Lift 106.0 15.8% 97.7%
8/6/96 7 North Side of Site Grand Island | 3rd Lift 107.2 14.3% 98.8%
8/6/96 8 North Side of Site Grand Island | 4th Lift 106.0 15.0% 97.7%
8/6/96 16  |North Side of Site Grand Island | 5th Lift 108.1 14.3% 99.6%
8/6/96 17  |North Side of Site Grand Island | 3rd Lift 110.9 15.8% 102.2%
8/23/96 1 East side Love Canal 1st Lift 109.7 14.1%

8/23/96 2 East side Love Canal 1st Lift 1134 13.0%

8/23/96 5 East side Love Canal 2nd Lift 108.1 16.2%
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Table 4.2-3

Summary of Soil Compaction Results
Dioxin Cell

102" Street Landfill Site

Depth or Dry Water | % Proctor
Date | Test No. |{Test Location Material Elevation | Density(pcf) | Content(%) | Density |Remarks
6/4/96 1 Bottom/West Love Canal DCF 1st Lift 109.7 17.6% 96.7%
6/4/96 2 North Side/West Love Canal DCF 1st Lift 104.8 18.9% 92.3%
6/4/96 3 North Side/East Love Canal DCF 1st Lift 103.6 17.3% 91.3%
6/4/96 4 Bottom/East Love Canal DCF 1st Lift 1131 17.9% 99.6%
6/4/96 5 South Side/East Love Canal DCF 1st Lift 104.0 18.3% 91.6%
6/4/96 6 South Side/West Love Canal DCF 1st Lift 104.7 18.8% 92.2%
6/5/96 1 Bottom West Side Love Canal DCF 1st Lift 115.2 15.6% 106.2%
6/5/96 2 Bottom Center Love Canal DCF 1st Lift 115.3 16.6% 106.3%
6/5/96 3 Bottom East Side Love Canal DCF 1st Lift 1131 16.6% 104.2%
6/5/96 4 South Berm/East Side Love Canal DCF 1st Lift 109.7 16.7% 101.1%
6/5/96 5 South Berm/West Side Love Canal DCF 1st Lift 98.0 21.7% 90.3% |Regraded and compacted
6/5/96 6 Retest of No. 5 0n 6/5/96 | Love Canal DCF - 1.3 16.1% 102.6% |Regraded and compacted
6/5/96 7 Retest of No. 6 on 6/5/97 | Love Canal DCF - 114.6 14.2% 105.6%
6/5/96 8 South Berm/East Side Love Canal DCF 2nd Lift 113.0 14.5% 104.1%
6/5/96 9 South Berm/West Side Love Canal DCF 2nd Lift 110.6 16.4% 101.9%
6/6/96 1 North Berm/West Side Love Canal DCF 1st Lift 121.6 15.2% 112.1%
6/6/96 2 North Berm/East Side Love Canal DCF 1st Lift 119.9 15.5% 110.5%
6/6/96 3 North Berm/Middle Love Canal DCF 1st Lift 104.2 18.3% 96.0%
6/6/96 4 South Berm/West Side Love Canal DCF 3rd Lift 108.6 15.4% 100.1%
6/6/96 5 South Berm/Middle Love Canal DCF 3rd Lift 111.0 17.1% 102.3%
6/6/96 6 West Berm/North Side Love Canal DCF 2nd Lift 108.7 18.2% 100.2%
6/6/96 7 North Berm/West Side Love Canal DCF 2nd Lift 109.4 15.6% 100.8%
6/6/96 8 North Berm/East Side Love Canal DCF 2nd Lift 109.9 16.0% 101.3%
6/6/36 9 South Berm/West Side Love Canal DCF 4th Lift 114.1 15.9% 105.2%
6/6/96 10 |South Berm/East Side Love Canal DCF 4th Lift 110.4 17.5% 101.8%
6/6/36 1 West Berm/South Side Love Canal DCF 3rd Lift 112.9 15.0% 104.1%
6/6/96 12 {North Berm/West Side Love Canal DCF 3rd Lift 101.4 16.4% 93.5%
6/6/96 13 |North Berm/East Side Love Canal DCF 3rd Lift 105.9 15.6% 97.6%
6/6/96 14 {West Berm/Middle Love Canal DCF 4th Lift 102.7 17.5% 94.7%
6/6/96 15 |South Berm/West Side Love Canal DCF 5th Lift 112.3 15.1% 103.5%
6/6/96 16 |South Berm/East Side Love Canal DCF 5th Lift 101.4 17.5% 93.5%
6/6/96 17 |South Berm/West Side Love Canal DCF 6th Lift 113.5 15.0% 104.6%
6/6/36 18  |South Berm/East Side Love Canal DCF 6th Lift 107.9 15.0% 99.4%
6/6/96 19 |West Berm/North Side Love Canal DCF Sth Lift 1127 15.5% 103.9%
6/6/96 20  |North Berm/West Side Love Canal DCF 4th Lift 103.9 17.7% 95.8%
6/6/96 21 North Berm/East Side Love Canal DCF 4th Lift 104.3 18.4% 96.1%
6/6/96 22 INorth Berm/East Side Love Canal DCF Sth Lift 101.8 17.9% 93.8%
6/6/96 23 |North Berm/West Side Love Canal DCF 5th Lift 103.2 17.1% 95.1%
6/20/96 3 East Berm/Top Love Canal DCF | Top Berm 110.1 16.3% 101.5%
6/20/96 4 East Berm/Middle Lift Love Canal DCF {Middle Berm| 1144 14.3% 105.4%
8/2/96 12 |Cell Cap, Top Center Love Canal 1st Lift 1.5 14.6% 98.3%

Page T-8




6-1 abey

- - - - 10 - - - %991 8U0JS 19RUOI4| 8-99260 96/9¢/6
- - - - 10 - - - %091 duolS JoRuoI4L  /-99260 96/92/6
- - - - 10 - - - %l'LL 8u0lS 1BuoI4|  9-992¢60 96/9¢/6
- - - - 10 - - - %9'81 auolS JBhuol4| G-99260 96/92/6
- - - - 10 - - - %S'L2 auo)g Jshuoldl  $-99260 96/92/6
- - - - 10 - - - %991 dU0)g JBhUOL4| €-99260 96/9¢/6
- - - - 10 - - - %¢€°61 8U0lS JoRuUOI4l 2-99260 96/92/6
- - - - 10 1A €e %6°0¢C 8uU0}g JojuUOL4 1-99260 96/9¢/6
80-306'6 %0'GL @ do9LL 8¢ €8 10 SL 9l L€ %9°G1 duQ)g Jejuold|  6-99060 96/9/6
80-306'6 %Gy @dogLL 92 €8 10 €L 9t 62 %8Gl SuQls J8huol4l  8-99060 96/9/6
80-308'9 %Gyl ©@d0oLLL 6¢ €8 10 GL 91 le %961 8uolg Jefuolyl  Z2-90€80 96/0¢/8
20-300°¢C %0¢l @ jod 0°1L.Z) 1 X4 8. 10 6 81 1z %9'El SU0S J9huoI 4 1-9¢¢80 96/2¢/8
80-30¢€'8 %0'vL @Jod 0 LLL 8¢ 8. 10 gL 9l AN %SLL 8uolg lanuol 1-96180 96/61/8
90-300°¢C %521 ©Jodg6LL el 172 10 8 9l 144 %0°LL 8U0}S J8fjuoi 1-96080 L6/6/8
80-30G6°9 %091 @ Jod 1L Ge 88 10 vl 4L L€ %L Ll BU0S J18huol 4 1-99080 16/9/8
(oos/W0) 1031001d JojowoipAY | ansiS 00Z > | uoneoyissen | I ld T IS 201nog mouiog| ‘opN sjdweg aleq
Angeswiag piepuels uojepel los sywr Binqueny | Jajem

9IS liypueT] }d9a4s 201

peayyjing

S}INSay [e21UY29}099) Jo Alewwing

v elqel




Table 4.2-5, page 1 of 6

Summary of Soil Compaction Results
Bulkhead

102" Street Landfill Site

Depth or Dry Water  |% Proctor
Date | Test No. [Test Location Material Elevation Density(pcf) | Content(%) | Density |Remarks

8/5/96 5 Cell 1 Frontier 2nd | ift 113.0 13.8% 98.7% |Torvane=1.13 ton/ft"2
8/5/96 9 Cell 1 Frontier 3rd Lift 115.0 13.9% 100.4% |Torvane=1.13 ton/ft*2
8/6/96 9 Cell 1 Frontier 1stLift 113.0 15.5% 98.7% |Torvane=1.00 ton/ft*2
8/6/96 18  |Cell1 Frontier 2nd Lift 1114 16.8% 97.3% |Torvane=1.00 ton/ft*2
8/7/96 1 Retest of No. 18, 8/6/96 Frontier - 110.3 16.1% 96.3% |Torvane=1.05 ton/ft"2
8/7/96 12 |Cell1 Frontier st Lift 112.6 16.2% 98.3% |Torvane=1.20 ton/ftA2
817196 21 Retest of No. 12 Frontier st Lift 111.5 14.1% 97.4% |Torvane=1.40 ton/ft"2
8/8/96 2 Cell 1 Frontier st Lift 111.8 14.4% 97.6% |Torvane=1.10 ton/ft*2
8/9/96 4 Cell 1 Frontier st Lift 109.8 14.6% 95.9% |Torvane=.97 ton/ft’2
8/9/96 5 Cell 1 Frontier 20d Lift 106.2 14.7% 92.8% |Torvane=1.04 tonfft2
8/12/96 1 Cell 1 Frontier Existing Lift 119.8 14.3% 104.6% |Torvane=.94 ton/ft*2
8/12/96 2 Cell 1 Frontier 1st Lift 109.2 14.6% 95.4% |Torvane=.90 ton/ftA2
8/12/96 15 |Cell 1 Frontier 1st Lift 114.8 14.3% 100.3% |Torvane=1.01 ton/ft"2
8/12/96 16 |Retestof No.1&2 Frontier - 109.9 14.4% 96.0% |Torvane=1.1 ton/ft*2
8/15/96 5 Cell 1 Frontier 2nd |jft 109.3 16.0% 95.5% [Torvane=1.20 ton/ftA2
8/16/96 5 Cell 1 Frontier 2nd | jft 110.1 14.7% 96.2% |Torvane=1.10 ton/ft"2
8/16/96 6 Cell1 Frontier 3rd Lift 115.9 14.2% 101.2% |Torvane=1.10 ton/ft*2
8/16/96 10 |Cell1 Frontier 2nd | jft 125.2 14.8% 109.3% |Torvane=1.20 ton/ftA2
8/19/96 6 Cell 2 Frontier 1stLift 120.3 15.3% 105.1% |Torvane=1.10 ton/ftA2
8/20/96 2 Cell 2 Frontier st Lift 118.4 14.1% 103.4% |Torvane=1.10 ton/ftA2
8/21/96 1 Cell 2 Frontier 1st Lift 1187 13.5% 103.7%

8/21/96 2 North of Test No.1 Frontier 1st Lift 115.8 12.3% 101.1%

8/21/96 3 South of Test No.1 Frontier 1st Lift 1189 13.1% 103.8%

8/21/96 4 East of Test No. 1 Frontier 1st Lift 115.2 14.5% 100.6%

8/21/96 5 West of Test No.1 Frontier st Lift 119.0 13.8% 103.9%

8/21/96 6 Retest of No. 1 Frontier 1st Lift 118.2 14.2% 103.2% |Torvane=1.10 ton/ft*2
8/21/96 7 Cell 2 Frontier st Lift 116.4 14.5% 101.7% [Torvane=1.00 ton/ftA2
8/22/97 1 Cell 2 Frontier 1stLift 1131 14.8% 98.8% |[Torvane=1.00 ton/ft?2
8/23/96 3 Cell2 Frontier 1stLift 114.4 14.2% 99.9% |Torvane=1.10 ton/ft"2
8/23/96 4 Cell 2 Frontier 1st Lift 17.7 14.7% 102.8% |Torvane=1.10 ton/ft"2
8/23/96 6 Cell2 Frontier 2nd Lift 112.8 17.3% 98.5% |Torvane=1.00 ton/ft"2
8/26/96 11 |Cell2 Frontier 1st Lift 1154 15.9% 100.8% |Torvane=1.20 ton/ft*2
8/28/96 1 Cell 2 Frontier 1t Lift 115.3 15.0% 100.7% |Torvane=1.30 ton/ft*2
8/28/96 2 Celi 2 Frontier 2nd Lift 1107 14.9% 96.7% |Torvane=1.10 ton/ftA2
8/29/96 1 Cell 1 Frontier 1st Lift 109.3 15.4% 95.5% |Torvane=1.20 ton/ft"2
8/30/96 1 Cell 1 Frontier 1st Lift 1107 15.7% 96.7% |Torvane=1.10 ton/ft"2
9/3/96 1 Cell1 Frontier 1stLift 109.4 16.1% 95.5% |Torvane=1.10 ton/ft*2
9/3/96 2 Cell 1 Frontier 2nd | jft 110.1 15.9% 96.2% |Torvane=1.01 ton/ft"2
9/4/97 1 Cell 1 Frontier st Lift 113.0 16.9% 98.7% |Torvane=1.00 ton/ftA2
9/5197 1 Cell 1 Frontier st Lift 109.5 15.9% 85.6% |Torvane=1.10 ton/ft"2
9/6/96 1 Cell 1 Frontier st Lift 109.3 14.4% 95.5% |Torvane=1.20 ton/it*2
9/6/96 2 Cell 1 Frontier st Lift 1114 14.2% 97.3% |Torvane=1.10 ton/ft*2
9/10/96 1 Cell 1 Frontier stLift 115.0 15.3% 100.4% |Torvane=1.10 ton/ft’2
9/11/96 1 Cell 1 Frontier st Lift 112.0 16.7% 97.8% |{Torvane=1.03 ton/ft"2
9/16/96 1 Cell 1 Frontier 1st Lift 116.4 14.6% 101.7% {Torvane=1.30 ton/ft"2
9/16/96 2 Cell 1 Frontier 1stLift 114.0 15.0% 99.6% |Torvane=1.50 ton/{t"2
9/17/96 1 Cell 1 Frontier st Lift 117.2 14.0% 102.4% |Torvane=1.20 ton/ft"2
9/18/36 1 Cell 1 Frontier 1stLift 107.5 14.6% 93.9% |Torvane=1.03 ton/ft"2
9/18/96 2 Cell 1 Frontier 1stLift 115.9 14.2% 101.2% |Torvane=1.20 tonfft"2
9/18/96 3 Retest of No. 1 Frontier 15t Lift 111.5 15.1% 97.4% |Torvane=1.16 ton/ft"2
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Table 4.2-5, page 2 of 6

Summary of Soil Compaction Results
Bulkhead

102" Street Landfill Site

Depth or Dry Water  |% Proctor
Date | Test No. |Test Location Material Elevation Density(pcf) | Content(%) | Density [Remarks

9/18/96 4 Cell 1 Frontier 2nd | ift 1147 15.9% 100.2% |Torvane=1.25 ton/ftA2
9/18/96 5 Celi 1 Frontier 2nd | jft 1134 15.6% 99.0% |Torvane=1.10 ton/ftA2
9/18/96 6 Cell 1 Frontier 3rd Lt 1164 14.9% 101.7% {Torvane=1.30 ton/ft*2
9/18/96 7 Cell 1 Frontier 4t |t 110.5 14.8% 96.5% |Torvane=1.16 ton/it"2
9/18/96 8 Cell 1 Frontier 3rd Lift 113.9 15.3% 99.5% |Torvane=1.25 tonfit"2
9/19/96 1 Cell 1 Frontier st Lift 115.6 14.2% 101.0% |Torvane=1.10 ton/ftA2
9/19/96 2 Cell 1 Frontier 2nd [ift 108.8 14.3% 95.0% |Torvane=1.30 ton/ft"2
9/19/96 3 Cell 1 Frontier 3rd | jft 109.5 14.5% 95.6% |Torvane=1.10 ton/ft*2
9/20/96 1 Celt 1 Frontier st Lift 115.8 15.5% 101.1% |Torvane=1.00 ton/ft*2
9/20/96 2 Cell 1 Frontier 2nd [ jft 1117 14.8% 97.6% |Torvane=1.10 ton/ft"2
9/24/96 1 Cell 3 Frontier 2nd | jft 114.2 15.4% 99.7% |Torvane=1.02 ton/ft"2
9/24/96 2 Cell3 Frontier 3rd Lift 104.4 16.2% 91.2%

9/24/96 3 Retest of No. 2 Frontier 3rd Lift 115.9 14.9% 101.2% |Torvane=1.01 ton/ftA2
9/26/96 1 Cell3 Frontier 20d [ jft 1104 15.0% 96.4% |Torvane=1.05 ton/ftA2
9/26/96 2 Cell 3 Frontier 3rd Lift 115.2 16.0% 100.6% |Torvane=1.65 ton/ftA2
9/26/36 3 Cell 3 Frontier 2nd [ ift 108.9 15.5% 95.1% |[Torvane=1.21 ton/ft*2
9/26/36 4 Celt 3 Frontier 3 Lift 109.2 16.9% 95.4% |Torvane=1.13 ton/ftA2
9/26/96 5 Cell 3 Frontier Jrd Lift 110.2 15.4% 96.2% |Torvane=1.10 ton/ftA2
9/26/36 6 Cell3 Frontier 4t ift 113.3 14.1% 99.0% |Torvane=1.10 ton/ftA2
9/27/96 1 Cell 3 Frontier 2nd [ift 108.8 16.2% 95.0% |Torvane=1.02 ton/ft"2
9/27/96 2 Cell 3 Frontier 5t Lift 104.6 17.0% 91.4%

9/27/96 3 Retest of No. 2 Frontier - 112.8 15.4% 98.5% |Torvane=1.05 ton/fft"2
9/27/96 4 Cell 3 Frontier 3rd Lift 1134 15.6% 99.0% |Torvane=1.05 ton/ft"2
9/27/36 5 Cell 3 Frontier 4t Lift 112.0 16.3% 97.8% |Torvane=1.08 ton/ftA2
9/30/96 1 Cell 3 Frontier 5t Lift 110.1 17.2% 96.2% |Torvane=1.03 ton/ft"2
9/30/96 2 Cell 3 Frontier 6t Lift 109.2 17.1% 95.4% |Torvane=1.03 ton/ft"2
9/30/96 3 Cell 3 Frontier 4t Lift 112.0 16.6% 97.8% |Torvane=1.03 ton/ft"2
9/30/36 4 Cell3 Frontier 2nd | jft 1145 15.5% 100.0% |Torvane=.92ton/ft"2
9/30/36 5 Retest of No. 4 Frontier - 114.6 16.4% 100.1% |Torvane=1.03 ton/ft*2
10/1/96 6 Cell 3 Frontier 2nd | ift 111.8 15.8% 97.6% |Torvane=1.10 ton/ft*2
10/1/96 10 |Cell3 Frontier 5% Lift 108.9 16.0% 95.1% |Torvane=1.10 ton/ft"2
10/1/96 11 |Cell3 Frontier Jrd Lift 107.5 15.6% 93.9%

10/1/96 12 |Retest of No. 11 Frontier - 111.2 15.2% 97.1% |Torvane=1.00 ton/ft"2
10/1/96 13 |Cell3 Frontier 4t | jft 109.1 17.8% 95.3% |Torvane=1.10 ton/ftA2
10/2/96 10 |Cell3 Frontier 5t Lift 112.9 15.2% 98.6% |Torvane=1.10 ton/ft"2
10/3/96 1 Cell 3 Frontier 6t Lift 114.2 15.2% 99.7% |Torvane=1.00 ton/ft*2
10/3/96 2 Cell 3 Frontier 7t Lift 1129 16.0% 98.6% |Torvane=1.00 ton/ft*2
10/3/96 3 Cell3 Frontier st Lift 111.9 15.5% 97.7% |Torvane=1.40 ton/ft*2
10/3/96 4 Cell 3 Frontier 1stLift 111.8 15.0% 97.6% |Torvane=1.10 ton/ft*2
10/3/96 5 Cell3 Frontier 1t Lift 11.2 15.1% 97.1% |Torvane=1.10 ton/ft"2
10/3/96 6 Cell 3 Frontier 2nd jft 109.2 16.4% 95.4% |Torvane=1.00 ton/ft"2
10/3/96 10 |Cell3 Frontier 3rd L jft 112.3 14.7% 98.1% |Torvane=1.00 tonfft*2
10/3/96 11 |Cell3 Frontier 20d Lft 109.1 14.3% 95.3% [Torvane=1.10 ton/it"2
10/3/96 25 |Celi3 Frontier 3rd Ljft 111.3 14.2% 97.2% |Torvane=1.10 ton/ft*2
10/3/96 31 |Cell3 Frontier 4 Lift 111.8 16.9% 97.6% |Torvane=1.00 ton/ft*2
10/3/96 32 |Celi3 Frontier 5% Lift 111.2 14.0% 97.1% |Torvane=1.10 ton/ft"2
10/4/96 1 Cell 3 Frontier 6t Lift 116.3 14.2% 101.6% |Torvane=1.00 ton/ftA2
10/5/96 2 Cell 3 Frontier gn Lift 112.0 14.6% 97.8% |Torvane=1.10 ton/it"2
10/5/96 3 Cell3 Frontier 8t Lift 118.3 14.5% 103.3% |Torvane=1.10 ton/ft"2
10/5/96 6 Cell 3 Frontier Bt Lift 113.0 14.7% 98.7% |Torvane=1.20 ton/it"2
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Table 4.2-5, page 3 of 6

Summary of Soil Compaction Results
Bulkhead

102" Street Landfill Site

Depth or Dry Water  |% Proctor

Date | Test No. |Test Location Material Elevation Density(pcf) | Content(%) | Density [Remarks

10/5/96 7 Cell 3 Frontier 9th Lift 1119 14.2% 97.7% |Torvane=1.10 ton/ith2
10/5/96 8 Cell 3 Frontier Sth Lift 109.0 14.9% 95.2% |Torvane=1.30 ton/ft"2
10/5/96 9 Cell 3 Frontier 7th Lift 110.9 14.5% 96.9% |Torvane=1.00 tonfit*2
10/7/96 1 Cell 3 Frontier 8th Lift 110.8 14.3% 96.8% |{Torvane=1.00 tonfft"2
10/7/96 2 Cell 3 Frontier 8th Lift 109.1 14.5% 95.3% |Torvane=1.00 ton/ftA2
10/14/96 9 Cell 2 Frontier Final Lift 1129 14.7% 98.6% |Torvane=1.24 ton/ftA2
10/14/96f 10 |Cell2 Frontier Final Lift 116.3 14.2% 101.6% |Torvane=1.14 ton/ft*2
10/16/96 6 Cell 2 Frontier Shim LIft 118.2 14.6% 103.2% |Torvane=1.20 ton/ft*2
10/16/96 7 Celi 2 Frontier Shim LIft 109.3 14.1% 95.5% |Torvane=1.10 tonfftA2
10/17/96 2 Celi2 Frontier Shim LIft 120.3 15.2% 105.1% |Torvane=1.30 ton/ft"2
11/1/96 1 Cells 2&3 Frontier 1st Lift 109.4 14.0% 95.5% |Torvane=1.18 ton/ft*2
11/1/96 2 Cells 2&3 Frontier Slope 112.0 14.8% 97.8% |Torvane=138 ton/ft"2
11/1/96 3 Cells 2&3 Frontier 2nd Lift 11141 14.6% 97.0% |Torvane=1.25 ton/ft*2
11/7/96 3 Cell 3 Frontier 1st Lift 1112.6 14.7% 971.7% |{Torvane=1.20 ton/ft"2
1177196 5 Cell 3 Frontier 2nd Lift 115.9 14.2% 101.2% |Torvane=1.10 ton/ft*2
1177/96 6 Cell 3 Frontier 3rd Lift 114.8 14.0% 100.3% |Torvane=1.20 ton/ft*2
11/7/96 7 Cell 3 Frontier 4th Lift 1129 16.3% 98.6% |Torvane=1.30 ton/ftA2
1117196 8 Cell 3 Frontier 5th Lift 110.8 15.1% 96.8% |Torvane=1.10 ton/it"2
11/7/96 10 |Cell3 Frontier Bth Lift 110.9 15.5% 96.9% |Torvane=1.40 ton/it*2
11/7/96 11 |Cell3 Frontier 7th Lift 107.0 - 93.4%

1177196 12 |Retest of No. 11 Frontier 7th Lift 1121 14.0% 97.9% [Torvane=1.20 ton/ft*2
11/11/96 1 Cell 3 Frontier 1st Lift 108.0 16.7% 95.2% [Torvane=1.10 ton/ftA2
11111/96 2 Cell 3 Frontier Final Lift 1134 14.1% 99.0%

12/6/96 9 |Slurry Wall Station 42+50 Frontier - 112.7 14.3% 98.4%

12/6/96 17 |Slurry Wall Station 40+00 Frontier - 110.6 14.1% 96.6% |Torvane=1.10 ton/ft'2
12/9/96 14 |Slurry Wall Station 31+50 Frontier - 108.3 18.1% 94.6%
12/10/96 1 Slurry Wall, near CO#3 Frontier - 107.3 20.2% 93.7% |Area too wet

1/6/97 1 SW Corner of Site Frontier - 113.5 17.1% 99.1% |Torvane=.80 ton/f{"2
512197 1 60" West of WWit1 Frontier Surface 114.1 12.7% 99.7% |Torvane=1.30 ton/ft"2
512197 2 140" West of WW#1 Frontier Surface 115.3 13.6% 100.7% |Torvane=1.53 ton/fft’2
512197 3 20" West of CO#3 Frontier Surface 119.1 12.5% 104.0% |Torvane=2.10 ton/ft"2
512197 4 180" East of CO#3 Frontier Surface 117.3 13.0% 102.4% |Torvane=1.90 ton/ft*2
512197 5 50' West of WWi#1 Frontier  |1' Below Surface| 116.1 14.8% 101.4% |Torvane=1.55 ton/ft*2
512197 6 140’ East of WWit1 Frontier |1’ Below Surface| 1114 15.0% 97.3% {Torvane=1.00 ton/ft"2
512197 7 100’ East of CO#3 Frontier |1 Below Surface| 112.9 12.3% 98.6% |Torvane=1.28 ton/ft"2
512197 8 50" West of WWi1 Frontier - 119.4 12.5% 104.3% |Torvane=1.63 ton/ft*2
5/2/197 9 140" West of WWit1 Frontier - 1127 14.8% 98.4% |Torvane=1.35 ton/ft"2
512197 10 {100' East of CO#3 Frontier - 1117 12.9% 97.6% |Torvane=1.53 ton/ft"2
6/6/96 1 Near WW#4 Frontier 1st Lift 111.3 14.5% 97.2%

6/6/96 9 Near WWit4 Frontier 2nd Lift 1126 13.2% 98.3%

6/6/96 14 |Near WWi4 Frontier 3rd Lift 113.1 14.4% 98.8%

6/12/97 1 WWi4 Area Frontier 1st Lift 104.3 15.2% 91.1% |Torvane=1.30 ton/fftA2
6/12/97 2 WWi4 Area Frontier 2nd Lift 106.6 17.1% 93.1% |Torvane=1.40 tonfftA2
6/12/97 3 WWii4 Area Frontier 1st Lift 112.7 14.5% 98.4% |Torvane=1.80 ton/ft’2
6/12/97 4 WW#4 Area Frontier 2nd Lift 118.9 12.4% 103.8% |Torvane=2.00 ton/it"2
6/12/97 5 WWi4 Area Frontier 3rd Lift 109.1 17.8% 95.3% |Torvane=1.30 ton/ftA2
6/12/97 6 WWi#4 Area Frontier 4th Lift 1105 13.3% 96.5% |Torvane=1.20 ton/ft*2
6/12/97 7 WW#4 Area Frontier 5th Lift 110.9 13.6% 96.9% |Torvane=1.50 ton/ft"2
6/23/97 1 WWi#4 Area Frontier 1st Lift 109.6 14.8% 95.7% {Torvane=1.50 ton/ft"2
6/23/97 11 |WW#4 Area Frontier 2nd Lift 113.5 12.7% 99.1% |Torvane=2.30 ton/ft*2
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Table 4.2-5, page 4 of 6

Summary of Soil Compaction Results
Bulkhead

102" Street Landfill Site

Depth or Dry Water | % Proctor
Date | Test No. {Test Location Material Elevation Density(pcf) | Content(%) | Density |Remarks
6/23/97 12 |WW#4 Area Frontier 3rd Lift 110.8 13.3% 96.8% |Torvane=1.70 ton/ft*2
6/26/97 1 WWi#4 Area Frontier 4th Lift 1123 12.5% 98.1% |Torvane=2.10 ton/ftA2
6/27/97 7 near WWi#4 Helmick Farm 1st Lift 108.9 15.0% 101.3% |Torvane=1.40 ton/ftA2
627197 8 near WW#4 Helmick Farm 1st Lift 104.3 15.3% 97.0% |Torvane=1.50 ton/ftA2
6/27/97 9 near WWi4 Helmick Farm 1st Lift 102.1 17.3% 95.0% |Torvane=1.30 ton/it’2
6127197 10 |near WWi#4 Helmick Farm 1st Lift 104.1 19.3% 96.8% |Torvane=1.30 ton/ft"2
6/27/97 14 [near WWi#2 Frontier 1st Lift 103.8 15.4% 90.7%
6/27/97 15  |Retest of No. 14 Frontier 1st Lift 110.7 15.2% 96.7% |Torvane=2.00 ton/ft"2
6/27/97 16 |near WW#2 Frontier 2nd Lift 116.3 14.0% 101.6% |Torvane=1.70 ton/ftA2
6127197 17 |near WWi4 Helmick Farm 2nd Lift 107.8 17.2% 100.3% |{Torvane=1.60 ton/ft*2
6127197 18 [near WW#4 Helmick Farm 2nd Lift 103.4 18.6% 96.2% |Torvane=1.60 ton/ftA2
6/30/97 1 near WW#2 Frontier 3rd Lift 115.3 14.6% 100.7% |Torvane=2.00 ton/ft?2
6/30/97 2 near WW#2 Frontier 4th Lift 115.4 13.5% 100.8%
6/30/97 3 Retest of No. 2 Frontier 4th Lift 115.3 14.2% 100.7% |Torvane=1.50 ton/ft"2
6/30/97 8 near WW#2 Frontier 5th Lift 109.5 18.8% 95.6%
6/30/97 9 Retest of No. 8 Frontier 5th Lift 110.0 17.8% 96.1% |Torvane=1.20 tonfft*2
71197 1 near WW#3 Frontier 3rd Lift 108.5 14.8% 94.8%
71197 2 Retest of No. 1 Frontier 3rd Lift 1119 14.9% 97.7% |Torvane=1.90 ton/ft*2
71197 9 near WW#3 Frontier 4th Lift 108.9 14.4% 95.1% |Torvane=1.30 ton/ftA2
71197 10 [near WW#3 Frontier 5th Lift 108.8 16.9% 95.0% |Torvane=1.30 fon/ftA2
712197 1 near WWi#3 Frontier 6th Lift 117.8 15.2% 102.9% |Torvane=2.1 ton/ftA2
712197 4 near WWi#3 Helmick Farm 1st Lift 105.2 18.7% 95.6% |Torvane=1.40 ton/ftA2
712197 5 near WW#3 Helmick Farm 1st Lift 109.3 16.3% 99.4% |Torvane=1.50 ton/ft"2
712197 9 near WWi#2 Frontier 1st Lift 111.1 15.0% 97.0% |Torvane=1.80 ton/ft"2
712197 10 |near WWH3 Frontier 2nd Lift 110.7 14.5% 96.7% |Torvane=1.90 ton/ft"2
712197 11 near WWi4 Frontier 3rd Lift 108.9 17.7% 95.1% |Torvane=1.10 ton/ft"2
712197 12 |near WW#5 Frontier 4th Lift 117.6 14.2% 102.7% |Torvane=1.30 ton/ftA2
712197 13 |near WWi6 Frontier 5th Lift 114.9 14.3% 100.3% |Torvane=1.40 ton/ft?2
712197 14 |near WW#7 Frontier 6th Lift 110.3 14.9% 96.3% |Torvane=1.50 ton/ft"2
7110/97 1 near WWi?2 Frontier 1st Lift 113.5 15.4% 99.1% |Torvane=1.90 ton/ft’2
7110197 2 near WW#4 Frontier 1st Lift 1124 14.7% 98.2% |Torvane=1.90 ton/ft"2
7/10/97 3 near CO#6 Frontier 1st Lift 1117 14.1% 97.6% |Torvane=2.10 ton/ft"2
7/110/97 4 near WW#2 Frontier 2nd Lift 115.8 14.3% 101.1% |Torvane=2.50 ton/ftA2
7110/97 5 near WW#2 Frontier 3rd Lift 116.1 14.2% 101.4% |Torvane=2.00 ton/ftA2
7110197 6 near CO#6 Frontier 1st Lift 110.7 14.7% 96.7% |Torvane=2.00 tonfft*2
7110197 7 near WW#2 Frontier 4th Lift 110.6 15.1% 96.6% |Torvane=2.20 ton/ft’2
7110197 8 near WW#2 Frontier 5th Lift 119.9 15.4% 104.7% |Torvane=1.10 ton/ft*2
7M1/97 5 near WW#1 Frontier 1st Lift 109.8 16.3% 95.9%
711197 6 near WW#2 Frontier 2nd Lift 116.7 12.6% 101.9%
7111197 7 near WW#2 Frontier 2nd Lift 111.3 10.6% 97.2%
711197 8 Retest of No. 6 Frontier 1st Lift 119.8 13.5% 104.6% |Torvane=1.10 tonfft"2
711197 9 Retest of No. 7 Frontier 2nd Lift 109.9 16.9% 96.0% |Torvane=1.60 ton/ft"2
7197 10 {near WW#3 Frontier 3rd Lift 115.6 15.6% 101.0% |Torvane=2.10 ton/ft*2
71197 11 near WWi4 Frontier 4th Lift 115.7 14.7% 101.0% |Torvane=1.27 ton/ft*2
714/97 2 near CO#6 Frontier 1st Lift 112.3 15.3% 98.1% |Torvane=1.60 ton/ft"2
T14/97 3 near CO#5 Helmick Farm 1st Lift 106.3 16.7% 96.6% |Torvane=1.30 ton/ftA2
7115197 1 Near CO#5 Frontier 1st Lift 119.0 15.1% 103.9% |Torvane=2.00 ton/ftA2
7/15/97 2 Near CO#5 Frontier 2nd Lift 115.3 15.7% 100.7% |Torvane=2.10 ton/ft*2
7/115/97 3 Near CO#5 Frontier 1st Lift 110.8 14.7% 96.8% |Torvane=2.30 ton/ft"2
7115/97 4 Near CO#6 Frontier 1st Lift 110.3 14.9% 96.3% {Torvane=2.50 ton/ft"2
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Table 4.2-5, page 5 of 6

Summary of Soil Compaction Results
Bulkhead

102" Street Landfill Site

Depth or Dry Water  |% Proctor
Date | Test No. |Test Location Material Elevation Density(pcf) | Content(%) | Density |Remarks

7115197 5 Near CO#6 Frontier 1st Lift 109.5 14.2% 95.6% |Torvane=1.80 ton/ftA2
7115197 6 Near CO#6 Frontier 1st Lift 111.3 16.7% 97.2% |Torvane=1.70 ton/ftA2
7115197 7 Near WW#4 Frontier 1st Lift 102.3 11.5% 89.3%

7115197 8 Near CO#5 Frontier 2nd Lift 112.9 15.4% 98.6% |Torvane=1.50 ton/ft*2
7115197 9 Retest of No. 7 Frontier 1st Lift 110.4 14.2% 96.4% |Torvane=1.60 ton/ft"2
716197 1 near WW#1 Frontier 1st Lift 111.4 14.4% 97.3% |Torvane=1.00 ton/ft’2
7116/97 2 near CO#4 Frontier 1st Lift 114.5 14.7% 100.0% |Torvane=1.60 ton/ftA2
7116/97 3 near CO#4 Frontier 1st Lift 113.2 11.5% 98.9%

7116197 4 near CO#4 Frontier 2nd Lift 1103 14.0% 96.3% |Torvane=2.20 ton/ft"2
7116197 5 near CO#4 Frontier 3rd Lift 112.3 15.3% 98.1% [Torvane=1.00 ton/ft*2
7/16/97 6 near CO#4 Frontier 4th Lift 115.6 14.7% 101.0% {Torvane=1.60 ton/ft*2
7116/97 7 near CO#4 Frontier 2nd Lift 114.2 15.1% 99.7% |Torvane=1.80 ton/ft"2
7116/97 8 Retest of No. 3 Frontier 1st Lift 118.2 14.2% 103.2% |Torvane=2.30 ton/ft"2
7116197 9 near CO#4 Frontier 3rd Lift 119.2 14.4% 104.1% |Torvane=2.10 ton/ftr2
7116/97 10 |near WWi1 Frontier 4th Lift 1121 15.1% 97.9% |Torvane=1.80 ton/ftA2
7/16/97 12 |near WWi#1 Frontier 5th Lift 109.9 17.2% 96.0% |Torvane=1.20 ton/ft"2
717197 1 near WWi1 Frontier 6th Lift 1114 16.3% 97.3% |Torvane=1.30 ton/ft"2
717197 2 near WW#1 Frontier 2nd Lift 114.5 15.3% 100.0% |Torvane=1.70 ton/ftA2
717197 3 near WWi#1 Frontier 1st Lift 111.9 14.1% 97.7% |Torvane=1.10 ton/ftA2
7117197 4 near WWit1 Frontier 1st Lift 114.5 14.7% 100.0% |Torvane=1.30 ton/ft"2
717197 6 near WWi#4 Frontier 1st Lift 114.4 14.5% 99.9% |Torvane=1.30 ton/ft"2
717197 7 near WW#4 Frontier 1st Lift 116.6 14.6% 101.8% |Torvane=2.00 ton/it"2
TH7197 8 near WWi4 Frontier 1st Lift 110.3 15.3% 96.3% |Torvane=1.50 ton/ft*2
7/18/97 1 near CO#4 Frontier 1st Lift 109.0 14.4% 95.2% |Torvane=1.40 ton/ft"2
7121197 1 Bulkhead Frontier 1st Lift 120.7 14.6% 105.4% |Torvane=1.70 ton/ftr2
7121197 2 Bulkhead Frontier 2nd Lift 112.2 15.7% 98.0% |Torvane=1.50 ton/ftA2
7121197 25  |near WW#3 Frontier 1st Lift 111.1 14.9% 97.0% |Torvane=1.70 ton/ft"2
7121197 26 |near WW#3 Frontier 2nd Lift 1121 15.9% 97.9% |Torvane=1.30 ton/ft*2
7122197 1 near WW#2 Frontier 1st Lift 1164 14.6% 101.7% |Torvane=2.00 ton/ftA2
7122197 2 between CO-MH#5 and CO-MH#6 Frontier 1st Lift 1116 14.1% 97.5% |Torvane=2.00 ton/it"2
7122/97 4 near WW#2 Frontier 2nd Lift 109.7 15.1% 95.8% |Torvane=1.30 ton/ft"2
7122197 9 near WW#2 Frontier 1st Lift 108.9 14.7% 95.1% |Torvane=1.30 ton/ftA2
7122197 1" near WW#2 Frontier 1st Lift 119.0 14.8% 103.9% |Torvane=1.80 ton/ft*2
7122197 12 Inear WWi#2 Frontier 1st Lift 113.9 14.3% 99.5% |Torvane=1.30 ton/ft"2
7123197 2 near CO#6 Frontier 1st Lift 109.8 14.7% 95.9% |Torvane=1.20 ton/fftA2
7123197 3 near CO#6 Frontier 1st Lift 109.5 14.5% 95.6% |Torvane=1.30 tonfftA2
7123197 4 near CO#6 Frontier 2nd Lift 113.7 14.9% 99.3% |Torvane=1.30 ton/ft"2
7123197 5 near CO#6 Frontier 2nd Lift 108.8 16.9% 95.0% |Torvane=1.20 ton/ft"2
7123197 15  |near CO#5 Frontier 2nd Lift 116.8 14.6% 102.0% |Torvane=1.30 ton/ftA2
7124197 1 between WW#2 and CO-MH#5 Frontier 1st Lift 113.2 14.9% 98.9% |Torvane=2.20 ton/ft"2
712497 2 near CO-MH#5 Frontier 1st Lift 1126 15.1% 98.3% |Torvane=1.70 ton/ft*2
712497 3 near CO-MH#5 Frontier 1st Lift 1131 11.5% 98.8%

7124/97 4 Retest of No. 3 Frontier 1st Lift 109.2 15.0% 95.4% |Torvane=1.10 ton/ft*2
7124197 5 between WW#2 and CO-MH#5 Frontier 2nd Lift 109.6 12.2% 95.7%

7124197 6 near CO-MH#5 Frontier 2nd Lift 118.2 11.6% 103.2%

7125197 1 Retest of No. 5, 7/24/97 Frontier 2nd Lift 113.4 15.6% 99.0% |Torvane=1.50 ton/ftA2
7125197 2 Retest of No. 6, 7/24/98 Frontier 2nd Lift 1184 15.2% 103.4% |Torvane=2.40 ton/ftA2
7129197 1 near CO-MH#6 Frontier 2nd Lift 109.9 15.5% 96.0% |Torvane=1.60 ton/ft2
7129/97 2 near CO-MH#6 Frontier 1st Lift 109.5 14.5% 95.6% |Torvane=2.10 ton/ft"2
7129/97 3 near CO-MH#6 Frontier 1st Lift 108.9 14.4% 95.1% |Torvane=1.80 ton/it*2
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Table 4.2-5, page 6 of 6
Summary of Soil Compaction Results

Bulkhead

102" Street Landfill Site

Depth or Dry Water  |% Proctor
Date | Test No. | Test Location Material Elevation Density(pcf) | Content(%) | Density |Remarks
7130197 6 Bulkhead Frontier 1st Lift 111.9 14.5% 97.7% |Torvane=2.50 ton/ftA2
7130/97 7 Bulkhead Frontier 1st Lift 1124 14.8% 98.2% |Torvane=2.50 ton/ftA2
8/4/97 1 near CO#3 Frontier st Lift 103.1 10.6% 80.0%
8/4/97 2 near CO#3 Frontier 1st Lift 103.5 16.0% 90.4%
8/4/97 3 near CO#3 Frontier 1st Lift 114.7 12.4% 100.2%
8/4197 4 near CO#3 Frontier 1st Lift 106.4 11.3% 92.9%
8/5197 1 near CO-MH#4 Frontier 1st Lift 109.9 17.2% 96.0% |Torvane=1.70 ton/ft"2
8/5197 2 Retest of No. 4, 8/4/97 Frontier 1st Lift 113.2 15.0% 98.9% |Torvane=2.10 ton/fth2
8/5/97 3 Retest of No. 3, 8/4/98 Frontier 1st Lift 110.3 15.5% 96.3% [Torvane=1.80 ton/ft"2
8/6/97 1 near WWi2 Frontier 1st Lift 106.1 11.7% 92.7%
8/6/97 2 near WW#2 Frontier 1st Lift 111.0 8.9% 96.9%
8/6/97 8 near WWi#1 Frontier 1st Lift 109.4 14.4% 95.5% |Torvane=1.20 ton/ft*2
8/6/97 16 |Retest of No. 1 Frontier 1st Lift 111.9 15.6% 97.7% |Torvane=1.50 ton/ft"2
8/6/97 17 |Retest of No. 2 Frontier 1st Lift 110.6 16.0% 96.6% |Torvane=1.10 ton/ft"2
87197 4 Bulkhead Frontier 1st Lift 109.3 13.0% 95.5% |Torvane=1.10 ton/ft"2
817197 5 Bulkhead Frontier 1st Lift 110.6 17.7% 96.6% |Torvane=1.50 ton/ft?2
817197 6 Retest of No. 1, 8/4/97 Frontier 1st Lift 1115 14.2% 97.4% |Torvane=1.30 ton/ft"2
87197 7 Retest of No. 2, 8/4/97 Frontier 1st Lift 113.4 15.2% 99.0% |Torvane=1.30 ton/ftA2
817197 21 |near WW#1 Frontier 1st Lift 113.3 14.8% 99.0% |Torvane=2.40 ton/ftA2
8/7/97 22 |near WWi1 Frontier 1st Lift 110.7 16.5% 96.7% |Torvane=1.90 ton/ftA2
817197 27 |near WWi#1 Frontier 1st Lift 114.2 14.2% 99.7% |Torvane=1.70 ton/ft"2
817197 28 {near WWi#1 Frontier 1st Lift 112.2 15.4% 98.0% |Torvane=2.00 ton/ft"2
8/8/97 3 Retest of No. 7, 8/5/97 Summit Park 1st Lift 110.2 16.2% 102.0%
8/8/97 4 Retest of No. 6, 8/5/97 Summit Park 1st Lift 109.3 15.8% 101.2%
8/8/97 5 Retest of No. 5, 8/5/97 Summit Park 1st Lift 107.6 16.3% 99.6%
8/8/97 6 Retest of No. 4, 8/5/97 Summit Park 1st Lift 101.3 16.5% 93.8%
8/8/97 7 near CO-MH#4 Frontier 1st Lift 111.6 14.2% 97.5% |Torvane=1.70 ton/ftA2
8/11/97 5 near WW#1 Frontier 1st Lift 112.6 14.1% 98.3% |Torvane=1.40 ton/fth2
8/14/197 8 near WW#1 Frontier 1st Lift 108.9 15.9% 95.1% [Torvane=1.60 ton/ft"2
8/15/97 1 near WWi1 Frontier 1st Lift 116.5 14.2% 101.7% |Torvane=1.70 ton/ft*2
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Table 4.2-6

Summary of Soil Compaction Results
Bulkhead Granular Fill

102" Street Landfill Site

Depth or Drv Water % Proctor
Date [Test No. ITest Location Material Elevation | Densitv(nch) |Content(% | Density |Remarks
9/4/97 1 Near WW#4 Sand Pit Road | 1st Lift 109.1 8.0% 98.7%
9/4/97 2 Near WWi#4 Sand Pit Road | 2nd Lift 110.8 4.1% 100.3%
9/4/97 5 |Retestof No. 1 Sand Pit Road | 1st Lift 111.7 10.3% | 101.1%
9/4/97 6 Retest of No. 2 Sand Pit Road | 2nd Lift 113.0 9.3% 102.3%
9/5/97 1 Near WW#4 Sand Pit Road | 1st Lift 109.8 11.6% 99.4%
9/5/97 8 Near WW#4 Sand Pit Road | 2nd Lift 108.5 14.0% 98.2%
9/5/97 9 Near WW#4 Sand Pit Road | 3rd Lift 109.4 11.4% 99.0%
9/9/97 7 near WW#3 Sand Pit Road | 1st Lift 114.7 11.7% 103.8%
9/9/97 12 |near WW#3 Sand Pit Road | 1st Lift 107.2 12.5% 97.0%
9/9/97 13 near WW#3 Sand Pit Road | 1st Lift 105.9 15.7% 95.8%
9/16/97 1 near WW#3 Sand Pit Road | 3rd Lift 116.7 10.5% 100.6%
9/16/97 2 near WW#3 Sand Pit Road | 3rd Lift 118.7 8.1% 102.3%
9/16/97 8 near WW#3 Sand Pit Road | 1st Lift 107.4 5.0% 92.6%
9/17/97 1 near WW#3 Sand Pit Road | 3rd Lift 114.1 8.5% 98.4%
9/17/97 2 near WW#3 Sand Pit Road | 3rd Lift 106.2 10.9% 91.6%
9/17/197 3 Retest of No. 2 Sand Pit Road | 3rd Lift 109.8 10.2% 94.7%
9/17/97 4 Retest of No. 2 and 3 Sand Pit Road | 3rd Lift 114.2 11.4% 98.4%
9/18/97 1 near CO#5 Sand Pit Road | 1 st Lift 111.4 9.4% 96.0%
9/18/97 2 near CO#5 Sand Pit Road | 3rd Lift 115.4 8.5% 99.5%
9/18/97 3 near CO#5 Sand Pit Road | 3rd Lift 110.3 9.5% 95.1%
9/19/97 12  |Center of Site Sand Pit Road | 1 st Lift 114.4 10.5% 98.6%
9/19/97 13 |[Center of Site Sand Pit Road | 3rd Lift 111.0 12.6% 95.7%
9/23/97 1 near CO#4 Sand Pit Road | 1 st Lift 104.7 16.3% 90.3%
9/23/97 2 near CO#5 Sand Pit Road | 1 st Lift 100.6 17.4% 86.7%
9/23/97 3 near CO#6 Sand Pit Road | 1 st Lift 114.4 10.7% 98.6%
9/23/97 4 near CO#7 Sand Pit Road | 1 st Lift 112.1 11.4% 96.6%
10/2/97 1 Center of Site Sand Pit Road | 3rd Lift 111.2 6.2% 95.9%
10/2/97 2 Center of Site Sand Pit Road | 3rd Lift 110.7 6.9% 95.4%
10/3/97 1 Retest of No. 1. 10/2/97 Sand Pit Road | 3rd Lift 113.7 10.5% 98.0%
10/3/97 2 Retest of No. 2. 10/2/97 Sand Pit Road | 3rd Lift 112.9 9.5% 97.3%
10/3/97 3 Center of Site Sand Pit Road | 3rd Lift 108.9 14.0% 93.9%
10/3/97 4 Retest of No. 3 Sand Pit Road | 3rd Lift 110.4 13.8% 95.2%
10/6/97 1 near WW#2 Sand Pit Road | 1st Lift 111.0 8.0% 95.7%
10/6/97 2 near WW#2 Sand Pit Road | 2nd Lift 109.4 8.3% 94.3%
10/6/97 3 near WW#2 Sand Pit Road | 2nd Lift 112.0 11.1% 96.6%
10/6/97 4 near WW#2 Sand Pit Road | 3rd Lift 103.8 14.4% 89.5%
10/6/97 5 near WW#2 Sand Pit Road | 3rd Lift 111.2 12.0% 95.9%
10/6/97 6 near WW#2 Sand Pit Road | 4th Lift 110.9 13.4% 95.6%
10/6/97 10  |near WW#2 Sand Pit Road | 1st Lift 103.4 10.8% 89.1%
10/7/97 2 Retest of No. 10. 10/6/97 Sand Pit Road | 1st Lift 110.3 9.6% 95.1%
10/8/97 1 near WW#2 Sand Pit Road | 2nd Lift 107.8 10.7% 92.9%
10/8/97 2 near WW#2 Sand Pit Road | 3rd Lift 106.8 12.6% 92.1%
10/8/97 3 Retest of No. 1 Sand Pit Road | 2nd Lift 111.2 8.7% 95.9%
10/8/97 4 Retest of No. 2 Sand Pit Road | 3rd Lift 112.3 8.5% 96.8%
10/8/97 5 near WWi#2 Sand Pit Road | 4th Lift 111.0 8.6% 95.7%
10/8/97 20 |near CO#3 Sand Pit Road | 1st Lift 105.1 8.2% 90.6%
10/8/97 22 |Retest of No. 20 Sand Pit Road | 1st Lift 111.3 12.7% 95.9%
10/8/97 23 |near CO#3 Sand Pit Road | 2nd Lift 110.2 11.6% 95.0%
10/9/97 1 near WW#2 Sand Pit Road | 3rd Lift 1121 8.0% 96.6%
10/9/97 2 near CO#3 Sand Pit Road | 1st Lift 111.0 12.9% 95.7%
10/9/97 7 near CO#3 Sand Pit Road | 2nd Lift 101.3 12.0% 87.3%
10/9/97 8 near CO#3 Sand Pit Road | 2nd Lift 114.9 12.6% 99.1%
10/9/97 9 near CO#3 Sand Pit Road | 3rd Lift 108.3 12.4% 93.4%
10/9/97 10  jnear CO#3 Sand Pit Road | 3rd Lift 110.2 10.3% 95.0%
10/10/97 1 between CO#3 and WW#1 | Sand Pit Road | 1st Lift 104.5 12.1% 90.1%
10/10/97 4 between CO#3 and WW#1 | Sand Pit Road | 1st Lift 112.6 12.4% 97.1%
10/10/97 5 between CO#3 and WW#1 | Sand Pit Road | 2nd Lift 111.7 8.2% 96.3%
10/10/97 6 between CO#3 and WW#1 | Sand Pit Road | 2nd Lift 111.0 11.3% 95.7%
10/10/97 7 between CO#3 and WW#1 | Sand Pit Road | 3rd Lift 115.3 9.1% 99.4%
10/11/97 1 near WWi#1 Sand Pit Road | 1st Lift 110.5 9.9% 95.3%
10/11/97 5 near WW#1 Sand Pit Road | 2nd Lift 112.9 8.4% 97.3%
10/11/97 6 near WW#1 Sand Pit Road | 3rd Lift 115.6 11.0% 99.7%
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Table 4.2-7

Summary of Soil Compaction Results

Cofferdam, Subbase Stone, Swales, and Access Road Stone

102" Street Landfill Site

Depth or Dry Water | % Proctor
Date | Test No. {Test Location Material Elevation | Density(pcf)|{ Content(%) | Density |Remarks

712196 3 Cofferdam Frontier - 114.1 12.8% 99.7%
75196 5  {Cofferdam Frontier Final Lift 111.8 13.3% 97.6%
12/4/96 1 Buffalo Avenue Subbase, 200" East of Middle Gate 2'R.OC. 1st List 136.7 6.7% 97.3%
12/4/96 2 |Buffalo Avenue Subbase, 200" West of Middle Gate 2"R.OC. 1st List 137.7 7.4% 98.0%
12/4/96 3 |Buffalo Avenue Subbase, 350" West of Middle Gate 2'R.O.C. 1st List 1314 6.8% 93.5%

717197 8 East Swale Underdrain, Olin Side Helmick Farm 1stLift 100.1 16.7% 91.0%
797 9 East Swale Underdrain, Olin Side Helmick Farm 1st Lift 102.6 17.3% 93.3%
10/31/97 1 Access Road Stone No.2 Crusher Run | 1st Lift 116.5 2.1% 82.9%
10/31/97 2 Access Road Stone No.2 CrusherRun | 1st Lift 117.6 2.2% 83.7%
10/31/97 3 |Access Road Stone No.2 Crusher Run | 1stLift 120.3 2.6% 85.6%
10/31/97 4 |Access Road Stone No.2 Crusher Run | 1st Lift 1273 2.3% 90.6%
10/31/97 5  |Access Road Stone No.2 Crusher Run | 1st Lift 117.8 1.9% 83.8%
10/31/97 6  |Access Road Stone No.2 Crusher Run | 1st Lift 1231 2.7% 87.6%
10/31/97 7 |Access Road Stone No.2 Crusher Run | 1st Lift 122.7 2.7% 87.3%
10/31/97 8  JAccess Road Stone No.2 Crusher Run | 1st Lift 126.4 3.4% 90.0%
10/31/97 9  [Access Road Stone No.2 Crusher Run | 1st Lift 135.8 3.2% 96.7%
10/31/97 10 [Access Road Stone No.2 Crusher Run | 1st Lift 126.9 4.6% 90.3%
10/31/97 11 [Access Road Stone No.2 Crusher Run | 1stLift 134.7 4.0% 95.9%
10/31/97 12 |Access Road Stone No.2 Crusher Run | 1st Lift 126.4 1.7% 90.0%
10131197 13 |Access Road Stone No.2 Crusher Run | 1stLift 127.5 2.8% 90.7%

Page T-17




81-1 abed

aN aN “aN aN aN an anN aN aN auazuaqoloydIg-g'l
aN aN aN anN an an an anN an jouaydoiojyorjuad
aN anN aN an an anN anN anN anN jousydiAuylawng -¢'z
aN aN anN anN an anN aN anN anN BUBYIE0I0OU |
anN iy6n 01 anN anN anN anN anN anN aN auaye0iojyoiq -z'L-suelt
anN anN aN anN aN an anN anN anN susyjsoioyoeNa L
anN aN an aN anN aN anN anN anN Wi0J0I01yD
aN anN an aN anN an anN anN anN pIoYy 210zuaqolojy) -
aN aN aN aN anN an an anN anN PIOY 210ZU8qoIojYD -
anN anN aN aN an an anN aN aN PIOY 210ZU8qoIoIYD -2
anN aN aN an anN an aN ON anN jousydoiojyouy -9'v‘z
anN anN anN aN aN anN an anN anN jousydoiopyouy -G'y'g
anN aN aN aN aN an anN anN aN jouaydolopyoiq -Gz
anN aN anN anN anN an an anN anN jouaydolojyaiq -+'Z
aN aN anN anN an an an aN anN jouaydololy) -
aN anN anN aN anN anN an anN anN jousydoiolyd -z
anN anN aN anN anN an aN anN aN suljiueololyoIq -'e
anN aN anN anN anN an an anN aN aujjiueolo|yolq -§'z
aN aN yén g'g aN anN I16n gy anN SN aN auexayojoAooiojyoexaH ejep
anN anN i/6n gg aN anN 1160 $g anN SN anN auexayojokoolo|yoexsH ewwed
an an ybn gy an an 1/6n 19 anN SN anN auexayo|ohoolojyoexeH ejeq
anN anN ybnze anN aN 1y6n 21 an SN aN auexayojohoolojyoexsH eydie
aN anN aN aN anN anN aN anN aN 8UBZUSOIOJYOBXBH
anN aN anN aN anN anN an SN anN auazueqolopena ] -G'c'Z L
anN anN anN aN aN an anN SN aN auszuaqosopele]l -'¢'z L
anN anN anN aN anN an anN anN anN auazuaqolo|you ] -4'2 L
aN anN aN anN anN an anN SN an auazusqolojyou 1 -€2'L
aN aN aN anN anN an anN anN an auazuaqoIo|ydIg-F'L
anN aN anN anN aN an aN anN an auazuaqoloydig-z'L
aN anN aN anN anN an aN an aN 8UBN|0}0IOJYIOUON -
aN aN an anN aN an aN aN aN 8U3N|0J0IOJYDOUON -Z
anN aN anN aN anN iybn 21 anN anN an 8UsZUBQOIOIYD
aN anN anN aN aN an aN anN an auen|o
aN aN anN aN aN an anN aN an auazusg
waniyg uogien juanjjuy jusnjyg uogie) jusnyuy JVEG T uogien jusnjyul punodwo)
pea peaT peaT
96-INr-0€ 96-Inr-€2 9661 ‘9L-GL AInp

aIs [lypue] J9a.S ,,201
9661 AInp

s}|nsay |eonAjeuy walsAg juawijeal] 19jepp Jo Alewwing

8l Jo | abed ‘|-¢'v ajqe




61-L obed

SN SN SN anN SN SN I/6w 9G0° SN bw gl ouiZ [ejol.
SN SN SN aN SN SN anN SN aN wnijjeyL 1ejol
SN SN SN aN SN SN anN SN an {932IN [e10L
an SN SN an SN SN anN SN aN Ainosepy fejol.
SN SN SN an SN SN anN SN anN pee [ejoL
SN SN SN anN SN SN ybw SN aN Jeddo) [ejo)
SN SN SN anN SN SN an SN aN wniwouyy [ejo].
SN SN SN 116w 900 SN SN anN SN aN wnjwpey |ejo)
an SN SN an SN SN anN SN anN Jluesly [Bj0 ]
SN SN SN an SN SN an SN anN Auownuy jejo)
anN SN SN aN SN SN anN SN /6w 1.0 soljousyd 9jqeIaA0aY [B10].
ybnegeg SN SN /b ¢ SN SN i/bw -9 SN |/Bw €9 spijog pepuadsng [ejo].
an an an anN an an an an aN apyjnsiq uoqien
an an an aN anN an an anN anN auljuy
an an aN an an an an aN an ajejeyyydifing-u-ip
usniys uoque) juanjuj uaniyy uogqied uanyuy jusniy3 uogien jusnju] punodwio)
pee peaT peaT
96-INr-0€ 96-INr-£2 9661 ‘91-GL Ainp

S}IS |1ypueT] }9ansg ,,c01

9661 AInp
s)nsay [eonAjeuy walsAg juawieal] 19)epp Jo Alewwing

gl jo z abed ‘|-g'p ajqe




0Z-L ebed

aN aN aN aN an aN anN anN an aN anN anN sjefeyydifing-u-1p
aN an aN aN anN ybn gy aN anN anN anN aN aN auszuaqoIojydIg-g‘L
anN anN aN aN anN anN an anN aN anN an anN jouaydoiojyoriuad
an an an an anN anN an an an an an an JjousydiAyiew -'g
anN i6n L1 anN anN anN anN aN anN anN anN anN an auapeoIoyoL |
anN 1/6n gy an an ybngr  ybngy anN ybn gL anN an yén gy anN auayleoiojyoIqg -g'L-suel |
anN anN aN anN anN aN anN anN anN aN an anN ausyjeoIojyoel}a |
anN aN anN anN anN anN aN anN aN aN anN anN wiojololyod
aN anN anN aN aN anN anN an aN anN an anN pIoy 210zuaqoIojy -
anN anN anN anN anN anN aN aN anN anN aN an PIOY 210ZUBGOIOoIYD -
aN anN an anN an anN anN aN aN anN anN anN PIOY 010ZUBQOIOIYD -Z
anN aN anN anN an anN aN anN anN anN anN anN lousydoioyouy -9'y'z
aN anN anN aN anN aN aN an aN aN anN anN jousydoiojyoli] -G'y'e
aN anN anN anN anN aN aN anN anN anN anN anN jouaydoioyolq -G'g
anN anN aN anN an anN anN an anN aN anN an jousydoiojyoiq -+'z
anN anN aN aN anN an aN anN anN an an anN jousydoioy)d -+
aN anN anN anN anN anN anN an anN aN aN anN jouaydololyp ~g
anN anN anN anN anN aN anN anN aN aN anN anN auljueoIoyoIq '
anN anN anN aN anN anN aN aN anN anN an aN autjueoIooIq -§'Z
OGN aN iyBn oL anN aN I/6n 99 aN anN i/6n 96 aN aN 1/6n Gz auexayo[oAooiojyoexaH ejep
anN anN 1/6n g9 anN an 1/6n o1 an anN 1y6n z1 anN anN I/bn 9z | euexsyojohooiolyoexe ewwen
anN anN I/6n og anN an I/6n 29 anN anN 1/6n oG aN aN 116N 6°6 auexayojoAooiojyoexsH ejaq
anN anN yon Ly an an 1/6n 99 aN anN I/6n 9 aN an i/6n gy auexayojoAooiojyoexeH eydie
aN anN anN anN anN anN anN anN anN anN anN aN auazusqoio|yoexaH
aN anN anN anN anN anN anN an aN anN an anN auazusqoIoDBAB | -G'E T L
anN anN anN aN aN aN an anN anN anN an aN auazuaqolopens] -4'c'z'L
aN aN anN anN an anN aN an anN aN anN anN auazuUaqoIoIuIL L -H'Z' L
anN anN an aN anN aN anN an aN an anN aN auazuaqololyou | -€'2‘1
aN an anN anN anN aN anN anN aN anN an aN auazuaqoloydIg-i'L
aN aN an aN an anN anN anN anN aN an anN auazuaqolojudig-g‘l
aN anN an anN an aN an an anN aN anN aN BUBN|O}OI0|YIOUOY -
anN anN aN N an anN aN aN aN aN anN aN 9UaN|0)0I0|YIOUOY -7
anN an anN anN anN i/6n 1g aN an an aN anN anN auazusqoIo|yD
an anN aN anN an anN aN an anN anN aN aN ausnjo
anN anN aN anN anN I/6n gg aN aN aN an aN anN auazuag
ueniy3  uoqien  juenjul | jusnyyg  uogie)d  uenyul | uenyg  uogied  juanjul | jusnigg  uogied | jusnjul punoduwio)
pea peen pea pes’
96-bny-/2 96-Bny-0z 96-bny-¢ | 96-6ny-g

9)S lIypueT Joang 201

9661 ¥snbny
s}insay [eonhjeuy waysAg Juswieal] 1ajep) J0 Alewwing

8l jo ¢ abed ‘|-¢*p ojqe



12-1 ebeqd

anN SN SN SN SN SN SN SN SN SN SN SN dulZ [ejo L
aN SN SN SN SN SN SN SN SN SN SN SN wnijjeyy jejo
aN SN SN SN SN SN SN SN SN SN SN SN [94OIN [eJ0 L
aN SN SN aN SN SN anN SN SN aN SN SN Anosepy |ejo)
aN SN SN SN SN SN SN SN SN SN SN SN peaTjejof
anN SN SN SN SN SN SN SN SN SN SN SN Jaddo) [ejo .
anN SN SN SN SN SN SN SN SN SN SN SN wniwoiyy [ejo
anN SN SN SN SN SN SN SN SN SN SN SN wnjwpey |ejo ]
aN SN SN aN SN SN anN SN SN GN SN SN olussiy [ej0]
GN SN SN SN SN SN SN SN SN SN SN SN Auowuy |ej0)
an SN SN anN SN SN GN SN SN aN SN SN SOljoUBld 3|qeldA008Y |e10 |
/6w g} SN SN /bw g'g SN SN 116w g2 SN SN I/bw o'z SN SN Spljog papuadsng [ejo]
aN anN aN an anN anN anN aN AN anN anN aN apynsig uoqied
aN anN aN anN anN aN anN anN aN anN anN aN aujjiuy
jusniya  uoqieD  jusnjuj | Jueny3  UOGIED  juanpul | jusnjyd  UOQIED  juenyu] | Jenpis  uoqiey  jusnpu punoduio)
pes peaT pea peaT]
96-Bny-22 96-6ny-0z 96-Bny-g | 96-bny-g

S)S liypueT 32ans 20l

9661 ¥snbny
sjinsay |eonAjeuy waysAg Juswijeal] Jajep jo Alewwng

gl jo ¢ abed ‘L-¢'p o|qe |




ZZ-1 obed

aN aN aN an aN aN anN aN aN aN an aN ajejeyydiing-u-1p
anN anN an aN an an anN anN anN an aN aN auszuaqosoyg-¢'L
anN aN anN anN aN anN aN an anN an an aN jousydouojyoejusy
anN anN an an anN an an an anN an anN an jousydiAylswiq -4'z
anN anN aN an 1/6n z1 anN anN an anN anN bn gy anN 8UBY}B0I0JYOL |
an an aN aN anN anN an 1/6n L aN an i/6n 1 aN auayjso0jyoIQ -g* | -suel ],
anN aN an anN aN anN aN anN an aN anN aN auayjeolojyoena |
anN an aN aN an anN anN anN an anN anN aN uuojoIolyD
aN an anN anN an an anN anN anN an anN aN PIOY 210ZUBqOIoIYD -
anN anN an aN anN anN anN an aN anN an anN pIoy 010zUaqoIoly) -¢
aN aN aN an an anN anN anN an anN an aN pIoY 910zUsqolojy) -z
an aN anN an an aN anN an anN aN anN aN jousydolojyou] -9'¢'g
aN an anN aN anN an anN an aN an anN an jousydoIopyou] -G'y'g
aN an anN aN anN anN anN anN aN an anN anN Jousydoiojyoiq -G'g
aN an anN aN anN an anN anN anN an anN aN jouaydoiojyoiq -v'g
anN anN an anN aN aN aN anN anN anN anN anN Jousydosojy) -
anN an anN anN an anN aN aN anN anN aN an jousydoiojy) -z
anN anN aN an an anN anN anN an aN anN aN auliuBOIOIYII] -1'E
aN anN anN anN aN anN an anN aN aN an aN auljiueoloydId -G'2
anN an ybn G| anN anN ybn 1z | 1bnyg anN anN an anN i/6n zg auexayojohooiopoexay eyep
anN anN 1/6n 9'¢ aN an i/6n 20" | /60 v anN anN anN aN anN auexayojohooiojyoexsH ewweh
anN anN 116n 02 aN anN ybn 60" | 1/6n g6' anN an anN aN 1/6n 12 auexayojoAoolojyoexeH e3eq
aN aN |/bn g'g aN aN ybngz | BngL an anN aN anN I/6n 61 auexsyojohooiolyoexsH eydje
aN anN anN anN an aN aN anN anN GN an aN auaZUBqoIOjYoEXaH
anN anN an aN aN an aN anN anN anN anN anN auazusqoiopens] -G'g'g')
anN anN anN anN an anN anN aN anN aN anN aN auazuaqolojena] -#'c'g‘L
aN anN anN anN anN anN an aN an anN anN anN aUaZUBqOIOIYOU | ~p g L
aN anN aN anN anN aN aN anN aN anN an anN auazZuUBqOIO|YIL | -€'Z')
anN anN aN anN an aN anN anN an anN anN aN auazuaqoloydIg-+'L
anN an anN aN anN anN aN aN an aN aN aN auazusqgoloyoig-z‘L
aN anN aN anN an anN aN anN aN aN aN anN 2UBN|0J0IO|YIOUON -
aN anN anN aN aN aN aN an aN aN anN aN auBN|0J0I0JYIOUO -2
anN anN aN aN anN anN an an anN anN aN anN 8UaZUB8goIoIYD
anN anN aN aN aN anN an anN aN aN an aN ausnjo|
an an T anN an anN an an 1/6n gy an anN 1yBn 9z auazuag
jusnyg  uoqied  juenyul | jusnjyg  uogqueD  Juanjul | jusniy3  uoqie)  Juenju] | jusnijg  uogien juanyuj punodwo)
peeT pea pea pes’
96-dog-y2 96-das-/1 96-des-01 96-dog-¢

alg l|ypueT jpang 201

9661 19quwejdag
s}insay jeonAjeuy walsAg Juswieas] Jajep Jo Aiewiwng

8l Jo G abed ‘|-¢'p ajqe]




£2Z-1 abed

SN SN SN SN SN SN SN SN SN SN SN SN ouiz [ejo
SN SN SN SN SN SN SN SN SN SN SN SN wnyleyy [ejoy
SN SN SN SN SN SN SN SN SN SN SN SN [9XOIN [ejo
anN SN SN anN SN SN anN SN SN an SN SN Ainoss|y ej0 1.
SN SN SN SN SN SN SN SN SN SN SN SN peatejoL
SN SN SN SN SN SN SN SN SN SN SN SN Jaddog [ejo 1
SN SN SN SN SN SN SN SN SN SN SN SN wniwolyy [ejoL
SN SN SN SN SN SN SN SN SN SN SN SN wNiWpey [ejo .
anN SN SN anN SN SN aN SN SN anN SN SN oluesly ejo L
SN SN SN SN SN SN SN SN SN SN SN SN Auoumuy jej0 1.
anN SN SN anN SN SN |/Bwgoor SN SN aN SN SN soljousyd 9|qeIan0day |ejo |
anN SN SN /6w o't SN SN (/Bur SN SN I/6w £z SN SN Spljog papuadsng [ejo
anN anN an anN anN anN anN anN anN anN anN anN apyInsiq uogied
anN anN anN aN anN anN anN anN anN anN anN anN auljiuy
jueniyg  uoqued  Jusnjjuj | ueniyy  uoqued  Jusnjul | jusmjyg  uogieDd  jusnjul | jueniyg uogqied  juenju) punodwo)
pes pea pes pea
96-das-12 96-dog-/| 96-dag-01 96-dag-¢

9§ [iypueT j9ans 201

9661 Joquiaydag
s)insay [eonAjeuy wa)sAg Juawyeal] 19)epn jo Alewwing

81 Jo g abed ‘|-¢'p ajqe ]




v¢-1 obed

an an an an an aN an an aN an an aN ON GN an aleleylydifing-u-1p
an an aN aN aN aN an an aN an an bz an an 1/Bn 6g 8UaZUBYOIONIT-E'L
an an an an an an an an an an an an ON an an jousydoiojyoejuag
an an aN an an an an an an aN aN an an an anN lousydiAyiewiq -4z
an aN an an an an an aN an an 6n 1} an an an aN auayjeoIoyal |
an an an an an aN anN an an aN an aN an ybn 1y aN aUBYI80.0{y0I] -Z' |-SuBl |
an an an an an an an an aN an an an an an an auayjeoiojyoRla L
ON an aN an an aN an ybngz  ybnyg aN anN an an aN aN tIoJ0I0YD
aN anN aN an aN an anN aN an aN aN anN an aN an pioy 20zuBqoIojY) -
an aN an an an - AN aN anN an an an an an an an pIoY 00ZuBqOION) -¢
aN an an aN anN an an aN an an an an an anN an pioy 90ZU8qoIo) -7
an an an an an aN an aN an an aN an an aN an fouaydosojyou L -9'y'z
an an an an an an aN an aN an an aN aN aN 16n g1 jouaydosoyai -6''z
an an an an an an an aN aN aN an ON an an an jousydololyold -6'g
an an an an anN an aN an anN aN an an an anN ibngs jousydoloyoid 'z
anN aN anN an an ON aN an an anN an an an an aN Jouaydosoyg -y
an an an an an aN an aN aN an aN an an aN an jouaydoloy -z
an an an aN an an anN an aN an an an an an an auljiuE0IONRIT -H'E
an an anN anN aN aN aN aN aN an an aN aN an aN aulUBOIOYI] -6'Z
aN ybnyy  ybn g an nye  ybnoy an Bnoy  bnel aN ybngg  ybngs an 16n 2y ibnoyL auexayojoooiojyoexeH eljap
an bnzz bz aN Bngy ybnyg aN bnzz  ubngi aN yBngy  bngy an Bnzz: 1bn /9 auexayojofoolojyoexeH ewwed
an Wnig  bney an ybnog”  ybneg an nz'L  ybnyy aN bngy  ybny| an bngo:  bngy auexayo[oAooiojyoexeH ejeq
aN yBnye  ybneg an ybngy  ybngy an bngg |Bngg | ybngo  bnyL  BnoyL | N bngy  ybn g auexayojohooiojyoexeH eydye
an an aN an aN aN an an an aN an an aN an an BUSZUB]OIOJYOBXH
aN an an an an aN an an aN an aN anN an an aN auazUBqoIoRY8] -G'E'' )
an aN anN an ON an aN anN an aN an aN an aN an auazUBqoIolRIB ) -¥'E'Z' )
an anN an an an aN an an aN aN an aN aN an 1/6n g aUaZUBqOIoNYOL -2}
an anN an an aN an aN an an an an an an an an 8UaZUBGOIOIYOLL -€'T'
anN an an an an an an an aN an aN anN an an ibngy 8UAZUBYOIOIYOI-H'}
aN an aN an an aN an aN an an aN jibngg an aN 11Bny1 8UBZUBGOIORI-Z'}
aN anN an an anN aN an aN aN aN an aN an GN ON BUBN|OJOIOJYOOUON -
an aN an an an aN aN aN aN an aN an an an aN BUBN|OJOJOJYOOUON -Z
aN aN an an an ibn o4 an an aN an an 6n 0z an an  iBnozt 8UazusqoIoyD
an aN an anN aN an an an aN an an an an an aN auenjoL
aN aN b 11 an an Ib6n 9/ an an aN an an anN an anN I/bn ¢ auszueg
jusniyg  uogqieD  jusnyu) | Jusnig  uogie)  jusnjul | wenjy3  uoqed  Jusnjul | enjg  uogqie)  Juenju | Juenjyg uoge)  juanjuy punodwo)
pes pes pea’| pea pes
9610062 9610022 96-1°0-G1 96100-8 96-100-}

9IS [IypueT] jJ9ans 201

9661 1990300

s}Iinsay |eonAjeuy wa)sAg Juswyeal ] Jajepp Jo Alewwing
gl jo L abed ‘|-¢*p ajqe .




Gz-1 obed

SN SN SN SN SN SN SN SN SN SN SN SN ON SN SN ouiZ [ejo)
SN SN SN SN SN SN SN SN SN SN SN SN aN SN SN wnijeyl [ejof
SN SN SN SN SN SN SN SN SN SN SN SN aN SN SN [YOIN [Blo L
SN SN SN SN SN SN aN SN SN aN SN SN AN SN SN Kinosay ejo
SN SN SN SN SN SN SN SN SN SN SN SN ON SN SN pesT [ejof
SN SN SN SN SN SN SN SN SN SN SN SN aN SN SN Jsddog jejo)
SN SN SN SN SN SN SN SN SN SN SN SN ON SN SN wnjwoiy) [ejo )
SN SN SN SN SN SN SN SN SN SN SN SN aN SN SN wniwpe ejo
SN SN SN bw 200 SN SN aN SN SN aN SN SN an SN SN olussly [Bjo]
SN SN SN SN SN SN SN SN SN SN SN SN aN SN SN Auownuy fejoy.
aN SN SN GN SN SN ON SN SN aN SN SN aN SN SN S3ljousyd 8|qelan0dsy [ejo ],
1Bno2 SN SN I/w g SN SN 1w ez SN SN bwee SN SN w0z SN SN SplloS papuadsng [ejo .
aN aN aN anN aN aN N anN aN aN aN aN aN aN anN aplnsig uoqed
aN an ngs aN aN aN ON an aN aN aN aN anN GN aN auljiuy
Juenjy3  uogie)  JUBNUl | Jusnjy3  UOGRD  Juenju | JUSnI  UOQIED  JUSNjUl | juenjg  UOGiED  Jusmju] | juenia  uoqien  juanpy] punodwion
pea pea pea] pea pea
96-10-62 9610022 9610061 961008 96100~

SliS [iypueT j9ang 201

9661 1240300

sjinsay [eonAjeuy wa)sAg jJuawieal] Jajep Jo Alewwing
8l jo g abed ‘|-¢"p a|qe]




9¢-1 ebed

aN aN an aN anN an anN aN an aN an aN aN an aN aleieuiydifing-u-ip
aN an aN aN aN an aN an aN an anN an aN an an 8UBZUBGOIOIYII-E'}
aN an an an an an an aN an an an an an an aN Jousydouojyoejuay
an an an aN an aN an an an aN anN an an ON aN jousydifyrewna -4'z
aN an aN an an an aN an an an anN an aN an ON auaLeoIolyoL |
aN an an an aN an an aN an an an ibn gl an aN aN auUaYIR0IoNOIA -2’ L -suel |
anN an an aN aN an an an an aN an an aN anN an ausysoIoOBNa |
an an aN anN an aN an an an an anN an aN an an wiojoI0ly)
an an aN an an an an an an an an aN an an an ploy 2102usqoIoy) -
an an aN an aN an an aN an an bnyy  |bnge an an an PIoY 010ZUBQOIOND €
an anN aN an an an aN aN an an an ON an an an PIoY 0{0ZUBQOIOYD -Z
aN an an anN anN aN an aN an an an aN ON ON an jousydosojyout -9'y'z
aN anN an aN aN an an bnz,  ibngz an an an aN an an fouaydoiopyou] -G'y'g
aN an an aN an aN an an an anN an aN an an an jouaydosojyoiq -G'g
aN an aN an aN an an an anN an an aN an an an jouaydoloyaiq -v'g
an an aN an aN an an anN an an an an aN aN an fouaydoiopy) -y
an an an an an aN aN aN an aN an anN aN anN an jouaydouoy) -z
an an an an aN an an an an aN an ON aN an an BUIIUB0IONYOIT ~p'E
aN aN an aN aN an an an an anN an an aN an an auljiueoIo)YOI] -6'Z
aN aN an Bnzy  ybngy  ybngy an bnge  ybney an ibn e by an Wbnoy by auexayo|ohooiojyaexaH ejjep
an aN an ybngy  yBngy  ybngz | ybney  yBnzz  ybnyy anN anN an aN JiBngy  ybngg auexayojoAoolo|yoexaH ewweb
aN an an Bnge  ybngg  ybngy | yBnyy  ybnyy  Bnyg | QN an an bnyr ybnyg  ybngy auexayojoA0iojyoexsH ejeq
aN aN aN Bniz  Bneg  ybnzg | yBngs  yBn g  ybnyy aN  Ibngs) Bngg | ybngy yBng  yBngg auexayojofooiojyoexe eyde
aN an an aN aN aN an aN aN an an an aN aN aN aUaZUBgoIO|yoRXSH
aN aN an aN aN aN an an an an an aN an anN aN auazUBgoIopRIe L -G'E'Z')
aN an an aN aN an an aN aN an an an an ON an auazuaqoiojoele) -4'e'Z'|
an aN aN an an aN an aN aN an an wngg | an an aN aUIZUBGOIOYIU ] 42"}
an an aN an an an an aN an aN an an an aN aN aUSZUBqOIO|YIU] €2’}
an an aN an an an aN an an an an 16n 1y aN anN aN aUIZUBGOIoNOIT-H'|
an aN aN an aN aN aN aN an an anN ON an an aN 8UdZUBGOIOYDIT-Z'L
aN aN aN an an an an aN an an an Wngs | aN an aN BUBN|0JOIO|LIOUOW -
aN aN aN aN an anN an aN an an an jng an an an BUBN|0JOIO|LYOOUON -7
an an an aN yéngL  ybnog an an an an bnge  yBnooy | QN an iBnyy auaZUaGoI0JyD
anN aN an aN aN an an an an an an aN aN an aN auan|o]
an an an aN ybngL  ybnog aN aN an an Wbnzz BnosL | QN bngz  ybngg auszuag
Weni3 | usni3 | weniyl | ueniy3  ucqed  Jusnyu) | JUenyg  uoqie)  juanjul | jusniyg  uogie]  juenyul usnjyg  uogqie)  juenju punodwo?
pea peaq pes pea
161BN-GZ | /6-1BN-81 | /6-094-82 16-984-21 16-Uer-9 96-090-9 96-AON-G

9}S llypuen jJoa4s 201

1661 YdIeNl — 9661 19qIBAON
s}insay |eandjeuy wa)sAg juswieal] 19jep) Jo Arewwing

8l Jo 6 obed ‘|-¢'p ajqe



L2-1 9bed

an Wbweo | ybw go an SN SN aN SN SN | yBw 0 SN Bwgo | SN SN SN oufz jejo
an an aN aN SN SN an SN SN aN SN an SN SN SN wnilleyy |0l
an an aN aN SN SN an SN SN aN SN aN SN SN SN [9XOIN [e101
an aN anN aN SN SN an SN SN aN SN aN an SN SN Ainosa [elo
aN aN aN an SN SN an SN SN aN SN an SN SN SN pes [ejo)
an aN 16w 1o aN SN SN 116w go SN SN | IBw o SN lbugo SN SN SN Jaddo) oL
yow | ybwop | ybwego | ybw Lz SN SN | yBwg SN SN an SN aN SN SN SN wniwoy) [ejoL
an aN aN an SN SN an SN SN an SN an SN SN SN wnjwpe) [eloL
an an an ON SN SN an SN SN an SN Bwgoo | aN SN SN Jjussly [ejo]
an an an aN SN SN an SN SN aN SN aN SN SN SN Auowuy |e1o)
an an anN aN SN SN | IWBw /00 SN SN | yBweg SN Buyy aN SN SN 50jj0UBYd ©|GRIBA00BY [ej0 ]
an ywoy | ybwgs | woe SN SN | WBw/sL SN SN Bwiy SN (bw oz | ybw o} SN SN spljog pepusdsng fejoL
an aN an an anN an an an an an aN j/bn gg aN an aN apiyjnsig uogied
an an an aN an an an an an aN aN aN aN an aN aujjiuy
jusniy3 | weniy3 | ueny3 | weniy3  uogie)  Juanyu) | jusniyg uogie)  Juenpuj | jusnig  uogie)  juanjul | ueny3  uogien  juanjju| punodwon
pes] pes pes’ pes
16 1BN-GZ | /6-BN8L | £6994-8C 16-984-Z1 16-Uer-g 96-09(-9 96-AON-G

9)IS [1ypueT] jJodas 201

1661 YdIB|N — 9661 19QUIBAON
s}Insay |eonAjeuy walsAg jJuawieal] 1ajepp Jo Alewiwung

8l Jo 0} abed ‘|-¢'p aiqe




g2Z-1 abed

an an an anN aN anN an an aN ajejeyydifing-u-ip
aN an aN aN aN an anN anN an auazusqoIoydIg-¢'L
anN anN anN anN an an anN an an jousydosojyorjued
an anN anN an anN anN an an anN jousydiAyiawia -2
anN anN an anN anN anN anN aN aN BUBYIS0I0JYOL |
anN anN aN aN anN an anN anN aN ausyjaololyoiq -g‘L-sues |
anN an anN anN anN an an an anN suaLsoiojyoRIa |
an aN an anN an anN anN anN aN WwiojoIolyD
anN anN anN anN an an anN anN anN pIoY 010ZUBqOIoIYD -
anN aN aN anN an an anN an anN PIoY 210Zuaqolojyd -¢
anN anN an aN anN an aN anN anN pIoY 210zu8qoIoyD -7
anN anN anN anN anN an aN aN anN jousydoloyou] -9'y'g
anN an anN anN anN anN an anN an jousydolojysu) -Gy’
aN aN an anN anN anN anN anN anN Jousydoioyola -G'g
anN anN aN aN an anN an anN anN jousydoiojyoig -v'g
anN anN anN aN an anN anN anN anN jousydoioly) -
anN aN anN anN an an anN anN an Jousydoiojy) -z
aN anN an anN anN an anN an aN auljiueoIoyoIq -H'¢
anN an an an aN anN anN anN aN autjiueoIoyoIq -G'Z
anN anN aN anN anN anN an yon 21 1/6n ¢ auexayo|oAooiojyoexaH ejep
anN anN 1/6n gz ybnz'g an an anN anN I/6n zg auexayojohoolojyoexsH ewwes
anN 1/6n gp anN I/6n 0'g an an an an 1/6n 98 auexayojofoolojyoexaH ejaq
anN I/6n 92 anN ybn ¢ aN aN an 1/6n 4z 1/6n 29 auexayojohooiojyoexaH eydie
anN anN aN anN anN anN anN anN aN audZuaqoIo|yoBXaH
anN anN anN anN an anN anN aN anN auazuaqgoloppena) -G'e'z'L
anN anN anN anN anN an an anN anN auszuaqolojens] ~'e'g'L
anN aN aN anN anN anN an anN aN auazuaqolojyoU | -¢'2'L
anN aN anN anN aN anN an anN an auazuaqolojyouy -¢'z'L
anN anN an anN an aN anN anN an auazuaqolo|ydig-y'L
anN anN anN an an an anN aN anN auazuaqolojyoia-z'L
aN aN anN anN an an an an aN 3UBN|0J0IOIYDOUON -4
an an anN an an an anN anN anN aUBN|0}0I0|YI0UON -2
anN aN 1/6n 069 1/6n 069 anN anN anN anN 1y6n gy auazuaqoioly)d
anN aN anN anN anN anN aN anN anN ausn|o|
anN anN 1/6n 06¢ 1/Bn o0Le anN anN an anN anN auazuag
JIVETITE] juaniyg uogie) juanju) juaniyg juanyg jusniyg uogie) juanijjug punodwo)
pea pea’
16-1dy-0¢ 16-1dy-¢2 16-1dy-G| 16-1dy-g 16-1dy-L

s}insay |eonhjeuy walsAg Juawleal] Jajepp Jo Alewwng

SUS liljpueT] jJoans 20l

1661 1udy

8l Jo || abed ‘|-¢' ajqe




6¢-L obed

anN aN 116w Go /6w 2o AN an I/Bw 61’ SN SN ouiZ |ejo L
aN aN aN anN aN anN aN SN SN wnyjfeyl ejoL
anN aN an aN 1/Bw €0 “aN anN SN SN |9%0IN [B10L
an aN /6w G000 /6w 5000 an anN an SN SN Ainosep fejo)
anN anN aN aN anN aN anN SN SN peaT[ejol
an yéw 1o I/6w 40 anN an an an SN SN Jaddo) ejo .
an 16w zo 16w Lo 16w Lo 16w €0 16w 9o 1/bw g SN SN wniwoiyy [ejo].
anN anN aN /6w 1.0 anN aN anN SN SN wnjwpe) [ejo].
anN aN aN 116w 200 anN aN anN SN SN JJuasly [BJO 1
y/bw o1 aN aN aN anN aN an SN SN Auoumuy ejo
aN aN /6w g0 176w 40 anN aN anN SN SN sojjousyd a|qelan0oay |ejo]
1B Ly I/Bw £ anN anN |/Bw g'¢ 1/bw 12 ibw £y SN SN Spi|os papuadsng [ejo]
anN anN aN anN aN aN aN anN anN apy|nsiq uogle)d
aN aN aN aN anN anN anN anN anN auljuy
uaniy3 jusniyg uoqie) juanyuy jusniy] juaniyg usniy3 uoqe)d jusnjuy punodwon
pea pea
16-1dy-0¢ 16-1dy-£2 16-dy-GL | 16-4dy-g8 16-1dy-|

9)iS ||ypueT] jeaas 20l

1661 [udy
s}insay |esnAjeuy walsAg Juswieal] Iajepp jJo Alewwing

gl Jo z| abed ‘|-¢'p ajqe]




0¢-1 @bed

anN an an an anN an an an an ybn gy an an ajefeyydifing-u-1p
an an an anN ybnog  1yBn ozy anN an an anN an an auazUagoIoYOIg-¢‘L
anN anN anN aN anN aN aN an anN anN anN aN jouaydouojyoejuad
anN an an an anN an an anN an aN anN anN jousydiAylewnq -4'z
aN anN anN anN anN anN aN anN anN anN an aN 8UBYI90I0|YOL |
anN an anN aN an y/bn p¢ anN anN anN anN anN aN auag0Iojyiq -g' L-sued |
anN anN anN anN anN anN aN aN an aN anN aN ausyeolojyoea L
anN anN aN aN anN aN an anN anN aN aN aN wiojoIoyD
anN anN anN aN aN anN anN aN anN aN anN aN PIOY 010ZUBqoIoIYD -
anN aN aN anN anN anN aN anN anN anN anN aN PIOY 210ZUaqolIojy) -¢
aN an anN anN an anN aN aN anN aN anN aN pIoy 010zUsqoIojy) -2
aN an anN aN an anN aN anN an anN aN aN jouaydoiojyou -9'y'g
aN an aN aN anN aN aN anN aN an aN anN Jjousydoiojyouy -G'v'Z
aN anN aN aN an anN anN anN anN anN anN anN jousydouolyoiq -6'z
anN an aN aN anN 1/6n g2 aN anN anN aN aN aN Jjousydolo|yoiq -'Z
aN anN anN anN anN anN aN aN anN aN anN anN jousydolojy) -
aN anN aN anN aN anN anN anN anN aN anN anN jousydotolyp -z
anN anN aN anN aN anN aN anN anN aN anN anN autjiueolojyaiq -#'g
aN anN anN aN anN anN aN anN an aN an anN auliueOIOYDIQ -G'Z
an an anN ybn iy ybnpe  ybn g an aN ibn g {Bnzz  yBnz  Bncs auexayojohoolojyoexsH ejep
aN anN anN aN iBn 'y ybn 1 an anN 1/6n g aN I/Bnop  ybngL | euexayojphoolojyoexsH ewwed
anN an an an wbn L y6n Lg anN an 1/én gy anN ibnoz  ybn Ly auexayo|oAooio|yoexaH ejeq
anN an anN anN Bnzg  ybngy anN anN ybnge | ybneo  ybnzL BN og auexayo|ohoolopoexsy eydpe
anN anN anN anN aN anN aN anN anN anN anN aN BUBZUBOIO|OBXBH
aN anN anN anN aN anN anN anN aN anN anN anN auazuaqolopens] -G'e'Z'L
anN an aN anN anN aN aN an anN anN aN anN auazusqoloReNe ] -¥'€'g'L
anN anN aN anN bnoz  |Bncel aN anN anN aN anN aN aUBZUBQOIOYIU L ~H'2 L
anN anN anN anN anN aN anN an anN anN anN anN auazZUBgoIoIyYdL ] -€°2 L
aN anN anN anN ybnzy  ybnoze aN anN anN anN aN anN auazuaqoloIa-v'L
anN anN aN aN ybn iz  yBnogt aN anN anN aN aN anN auszZuUaqoIoY2Ia-2'L
an anN aN aN anN i/6n 2 aN anN aN aN anN aN 8UaN|0}0I0JYIOUCI ~
anN anN anN aN anN |/6n gp aN anN anN aN aN anN 8uaN|0J0I0YOOUON -2
aN anN aN anN anN i16n 00gS aN aN anN anN ibn z1L aN 8UaZUBOIOIYD
aN anN aN aN an anN anN anN anN aN aN an auanjoj
an anN aN anN aN 116n 0022 aN anN anN aN aN aN auazueg
usniyg | weniyg | wsniyg | uenyg uogien juanjul JUENITE] uan|y3 jusniyg | eny3 uoqied juenjul punodwo)
pea pea]
16-unp-/2|26-unr-0g | 26-unp-g i /6-unp-9 16-ABIN-0E | L6-ReN-ZZ | L6-ReN-1L 16-Fep-7

9)iS [|ijpueT jeans [, 201

1661 aunr — 2661 Aepy
s}Insay |eonAjeuy wa)sAg juswijeal] I9jepp jo Alewwing

gl jo ¢) abed ‘L-¢'v a|qeL




l¢-1 abed

1/bw g0’ an anN an SN SN an an )/Bw 2o anN SN SN oul7 [ejot
aN aN aN an SN SN anN anN anN anN SN SN wnyleyy |ejol
an anN anN aN SN SN I/6w 2o anN an aN SN SN [X0IN [e}JOL
aN aN an an SN SN aN anN anN anN SN SN Ainosap ejo
anN anN anN aN SN SN anN aN anN anN SN SN peeT [ejoL
anN aN anN anN SN SN anN anN anN anN SN SN taddoD fejoy
anN an anN aN SN SN anN I/6ut Lo aN an SN SN wniwosyd [ejo L
anN anN anN /6w 200 SN SN anN aN anN aN SN SN wnjwpey [ejoy
aN anN anN anN SN SN anN anN an aN SN SN ojuesly (B0
anN anN anN anN SN SN anN aN an aN SN SN Auownuy je101.
176w 9o anN 116w 800" | 1/Bw G0 SN SN /6w 800" aN i/6w 500 aN SN SN soljousyd 8|qeIen0dsy (810
ybweg | 1Bw L g | Bw L | yBw LG SN SN yowoyL | yowee | ypwor [yBw sy SN SN Splios papuadsng (ejo]
anN aN aN aN anN an aN anN aN anN aN anN apy|nsiq uogqien
aN anN anN aN anN anN aN anN aN an anN aN auljiuy
uamid | Jueniy3 | eniy3 | wenig  uogied  Juenpuj | ueniya | weng | Juenyg |ueniyy  uogie  juenjjuj punodwo)
peaT pea’
16-unp-2 | /6-unp-0Z | 26-unp-g | 16-unp-9 16-AeN-0¢ | L6-AeN-2Z | 26-AeiN-p1 16-Rein-2

NS [lypueT 39anS ,,Z0}

1661 aunr — 2661 Aepy
s}|nsay [esljAleuy wa)sAg Juswieal] J1ojepp jo Alewwing

8l jo p| abed ‘|-¢'p ajqe




Z¢-1 ebed

anN an anN anN an an anN an aejeyydifgng-u-ip
anN anN yen gLy an iy6n 6, aN an yBn 6¢ auazuaqgolo|yolg-¢'L
anN anN anN aN an anN anN an jousydouojyoejuad
aN aN an anN an an an an jousaydiAyrewnq -p'z
an anN anN an anN anN anN an auay}e0iojyou |
an aN anN an anN aN an i/bn g1 auayjeolojyolq -g‘ L-suei |
anN aN anN anN an anN an anN ausyjaoiojyoene |
an anN anN an aN anN an anN wuojoIolYD
an anN an an anN aN anN an pIoy 010Zuaqoloiyo -
an anN anN anN an anN anN aN PIOY 010ZUBqoIojyD -¢
an an an aN anN an anN an pIoy dl0zuaqololyd -g
an an an aN anN anN anN anN jousydolojyou| -9'¢'z
an aN anN anN aN aN an anN jousydoiojyou] -G'y'z
AN aN aN anN an anN an anN jousydoiojyalq -Gz
anN aN anN aN anN anN an an jouaydolojyaiq -'g
aN aN anN aN aN anN an an jousydoiopy) -4
an an 1/bn ge an an an an 1/6n 9z jousydosoy) -z
an an an anN anN anN anN SN auliueoIodIq -H'¢
anN an an anN aN anN anN an auljiueoloyIqg -G'g
aN an I16n ¢01 1yon ¢ nyLy an 1/6n 62 i/6n 16 auexayojohoolojyoexaH ejep
anN aN 1/6n o¢" yen oL’ /bn ze anN \bn 1z /bng'g auexayooAoolojyoexa ewweb
anN an 1bn gz yon 20 1/6n 08’ an /6N [/6n g auexayo[ohoololyoexsH ejaq
1/6n ¥00 anN i/6n L9'¢ 1/6n pg: yon g an I/6n 6g* 1/6n g1 auexayojoAoolojyoexaH eydie
anN an an anN anN anN anN anN auszuaqoiojyoexaH
anN an aN an an an anN anN auazuaqoiopens| -5'¢'z'L
an aN an anN anN an an anN suazusqolojens] -4'e'z'L
anN an anN anN aN an anN anN auazuaqolojyou| -4'Z'L
anN an an anN anN aN an anN auazuaqosojyouy -gz‘L
anN an 1/6n 26 anN ¥6n g9 anN an i/6n gz auazuaqolojyoIq-#'L
anN an I/6n Lg an an an an iy6n 11 auszusqoloydiQ-z‘|
anN an anN an an an AN anN 3UaN|0JOIOJYICUON -1
an an anN anN anN anN an an 9UaN|0}0JO[YOCUON -2
anN anN 1/6n 0022 aN 1/6n 0092 anN an i/6n 0Gg |uszuaqolojy)d
an an anN aN anN anN anN aN ausnjo|
anN anN 1/6n 00 L anN 1/6n 0091 anN an anN auazuag
jusniyg juaniyg usniyg uoqien jusnjjuy uaniyg uoque) juanjuy punodwo)
pean pea
16-bny-9g 16-Bny-61 16-6ny-Z1 16-Inr-g

9IS |iypueT j93ns 20l

1661 ¥snbny — 2661 AInp
s)insay |eanfjeuy woaysAg jJuswjeal] 1ajep jo Alewwing

8l Jo G| abed ‘|-¢'y ajqe




€¢-1 obed

an anN /6w Zo SN SN an SN SN oulZ [ejo
anN anN |/6w gg SN SN an SN SN wnyjley] jejo
anN aN aN SN SN aN SN SN [9OIN [e10L
anN anN an SN SN anN SN SN Anosep 1ejo
anN aN an SN SN aN SN SN peaT [ejol
anN an anN SN SN anN SN SN Jaddo) ejo)
an an aN SN SN an SN SN wniwosyd [ejoL
116w 610 aN an SN SN an SN SN wniwpe) [e1oL
anN anN an SN SN an SN SN Jjussiy [e10
aN aN an SN SN an SN SN Auowijuy [BJ0)
anN aN 116w 940° SN SN /6w 500" SN SN SoljouBld 9]qRISA0I9Y (8101
ybw 1z 1/Bw gp /6w 101 SN SN I/Bw 0"y SN SN Spljos papuadsng (ejo |
an anN anN aN aN aN anN anN apynsig uogqien
an anN anN an aN anN aN aN auliuy
jusniyy juaniy3 Juaniyg uoqie) Juanyu| sy uogien juanyuy punodwo)
pea pea
16-6ny-9z 16-Bny-61 16-Bny-g| 16-1IN0-8

O}iS |1jpueT] j9as 201

1661 Isnbny — 661 AInp
sjinsay |eonAjeuy waysAg jJuawjeal] Jajep jo Alewwng

8l jJo 9| abed ‘|-¢'py ajqe ]




pe-1 abed

aN an aN QN aN aN aN an an an aN aN anN an an ajeeyiydifing-u-Ip
an an Wbnozz | aN aN QN aN aN Bnogz | anN aN an ON  1BnyoL | QN aUBZUBGOIOJYDIC-E'}
an an aN an an an an an an an an aN an an anN louaydosojyoejuag
an an an aN aN an an aN an an an an an an an jousydifyiewiq -4'g
an an aN aN an aN an aN an an an aN an an aN auayja0Iojyol |
an aN an aN an aN an aN an an an aN aN  bniz | aN auaylR0IoYI(] ~Z'-suBl).
an an an an aN an aN an an an an an aN anN aN auayjsolojyoRsa |
an an aN an an an an aN an aN aN an an aN aN L0J0I0YD
an an Wbnzy | QN an an anN aN /6n 091 an anN aN an an aN pioy 0{0ZUaqoIoN) -y
an an nyg | N an an an an 16n 091 anN an an an aN an ploy 0{0ZUBGoIOYD -¢
an aN ynotL | anN an an an an {i6n 6, an aN an an aN an pioy 0{0zuaqoioy) -z
aN aN aN aN aN anN an aN an an an an an aN an jousydolojyou L -9'y'g
an aN anN aN an aN an aN an an aN an an aN aN jouaydosoyou L -6'y'z
an an ybngy | QN anN aN aN aN 6 y1 an aN an aN an an jouaydosojyoiq -6'z
an an Bnoy | QN an an an aN anN an aN an an an aN jousydosoyoiq 'z
ON an By | aN an aN an aN 16n 45 an aN an an an aN jouaydoiopy) -y
an aN 16n ¢z aN aN aN an an 116n 9z aN aN aN aN ON aN [ousydoioy) -z
an an an aN an aN an an an an an aN an aN aN auljueoIouI] -p'e
an an  ybnost | aN aN aN an aN 1bn gz an aN an an an an aulIuBoIONOId 67
1000 ybngoo  ybngy | an | ¥Bneoo | ¥ p0O ON an ibnzs an aN an  ibnzze ibnggL| aN BUBX8YO[0AD0I0]YOBXEH Bljep
aN aN (/6n gy aN iBngoo | wBn oo | ¥BNZ00T  ON ibn y| aN an aN  1Bnogor 1BnogL |  aN auexayojoaolojyoexsy ewwed
an aN an an an aN an aN 1/6n oz aN an aN  ibnzgor ¥Bnggz| AN auexaojofooiojyoexeH ejeq
116ngoo”  1Bnzoo"  ¥Bnzy |1Bngoo | Bngoo | BN yoO | ¥BnGoDT  ON jbn 1z an an aN  IBnisz 1BnggL| QN auexayojofooiojyoexeH eydie
aN an aN an aN aN an ON an anN aN an aN an an aUBZUBGOI0|YOBXSH
aN an an an an aN an an an an ON aN an an aN auazusqolooRls] -G'e'g'}
an aN an an ON an an anN an aN an an aN aN an auazUaqoIopRIR L -H'E'Z'}
aN an Bnyz | aN aN aN an aN ibn gz an an aN anN inge | aN auazuUaqoIoYoIL -2 |
aN an an an an an aN an an an an an an an an auazuUBqoIolyol L -¢'Z'L
an an BnogL | aN an an aN an 116n 091 an aN aN an  yBnpoL | aN 8UBZUBQOIOIYRIT-H' |
an anN an aN an aN anN aN 116n gy an aN aN aN  iBngg | aN 8UaZUBRIOIYIT-Z'|
aN an WBnyz | N an aN an aN an aN aN aN aNn  ¥BnzL | QN 8UaN|0JOI0]YIOUON -
aN an {bn gl anN an aN an aN 116n o1 aN aN an aN  Bnyz | ON 3UBN|0JO0JYIOUON -7
an aNn  ¥Bnoost| aN an anN an an  1Bnoosl| an aN an  (bng, ybnoyg | aN 8UaZUBGOIOYD
aN an an aN aN an an an an an aN an anN aN aN auanjo
an aN #noy | ON aN aN an an  ¥BnootL|  an aN aN an ON aN auazuag
jusniyg  uogied  Jusnjuj | usniy3 | jueniy3 | jueniy3 | weniy3  uoq:ed  juenjul | weny3 | wsnyg | weny3  uogqe) juanjul | enj3 punoduion
pea’ pesq pea
/6-\ON-8} [6-MON-9 | /6900-0€ | £6100-€2 16100-91 160957 | 26-d8S-9} 160856 16-d95-¢

sjinsay |eonAjeuy wa)sAg Juawyeal] Jajep Jo Alewwing

S}IS |1ypueT] j9a4ls 201
1661 19qWIBAON — 2661 Joquajdag

8l Jo | abed ‘|-g'p ajqe



Ge-1 sbed

Bwe90” SN SN an aN an an SN SN an 16w 20 an SN SN aN oujZ |ejo).
aN SN SN an aN aN an SN SN an aN aN SN SN aN wnyjey |elo
aN SN SN aN aN aN aN SN SN an aN Bwgy SN SN an [eYoIN [e10 L
aN SN SN an aN an aN SN SN anN aN aN SN SN aN Ainosap fejo L

Bwely SN SN an | Bwzio | 1Buw gpo aN SN SN an an aN SN SN aN pea [ejoL
an SN SN an an an aN SN SN anN ON aN SN SN aN Jaddog fejo)
an SN SN an an aN aN SN SN aN aN an SN SN aN WMWoIyY (ejoL
an SN SN an aN aN aN SN SN an aN aN SN SN aN wniwpe) ejo).
an SN SN aN aN aN aN SN SN aN aN aN SN SN aN djussly fejoL
aN SN SN an aN aN aN SN SN aN an an SN SN aN Auouwnuy fejot
aN SN SN an an an aN SN SN an an aN SN SN aN SljousYd 9jqeian00ay [ejo]

16w gf SN SN Bweg | yBwig | ybwyg | yBwgp SN SN aN ybwog | bwgz SN SN /bw gg Spijog papuadsng (ejo}
an aN an an aN an an aN aN aN an aN an aN aN apinsiq uogse)
aN aN 116n 61 an aN an aN an aN aN aN aN aN aN an aufjiuy

JuSniy3  uogied  juenju) | JUeny3 | Juenjyg | Jueniyg | jusniyg  uoqeD  JUSNjul | ueni3 | jueny3 | JUSNF  UOgIED  juenpul | jueniyg punodwo)

pea] pea pean
16-AON-81 16-ON-9 | /6100-0€ | 26710062 16700-91 16-093-¢7 | /6-095-9} 16-093-6 16-d95-¢

3)§ liypueT jodng 201

L66] 19QUWDAON — /661 ._wnr:@un-ww

s}insay jeonhjeuy waysAg Juswieal] 1ajep jo Alewwng

8l jo g| abed ‘|-¢'y ajqe]




Table 4.4-1, page 1 of 3

Summary of Slurry Wall Field Tests
Batch Plant Slurry and In-trench Slurry

102" Street Landfill Site

Batch Slurry (1 per 50 LF

In-trench Slurry(1 per 50LF)

Date Station Time Density Viscosity Filtrate Time Density Viscosity Filtrate
8/26/96 250 14:10 64.0 31 - 15:58 - 34 -
8/26/96 250 14:25 - 32 - 16:04 64.0 - -
8/26/96 250 15:05 - - 15.0 16:50 - - 18.5
8/27/96 270 11:56 64.0 65 16.5 11:37 64.0 43 18.0
8/27/96 300 15:49 64.0 43 18.0 15:53 66.0 47 20. O
8/28/96 340 7:45 64.0 45 15.5 - - -

8/28/96 340 10:49 64.3 45 18.0 - - - -
8/28/96 340 10:54 64.3 - - - - - -
8/28/96 350 - - - - 9:17 67.5 46 16.0
8/28/96 400 - - - - 11:30 67.0 43 18.5
8/28/96 450 - - - - 14:00 69.5 43 15.5
8/28/96 470 15:45 64.3 40 17.5 15:30 69.5 43 15.5
8/29/96 500 8:15 64.5 40 19.5 9:15 66.5 43 14.5
8/29/96 550 13.:15 60.0 32 - 11:05 67.0 42 14.5
8/29/96 550 15:30 63.0 37 - - - - -
8/29/96 550 15:45 65.0 60 13.5 - - - -
8/29/96 600 16:50 64.5 58 14.0 13:50 64.3 40 14.5
8/30/96 650 8:30 64.5 49 15.5 8:59 65.0 44 16.0
8/30/96 700 10:00 65.0 47 14.0 10:00 69.0 44 14.5
8/30/96 750 10:30 66.0 41 16.0 10:30 68.0 43 16.0
8/30/96 800 12:30 69.0 50 14.5 12:30 70.0 50 14.0
8/30/96 850 14:10 65.0 41 17.0 14:10 71.0 45 14.5
9/4/96 900 10:20 64.5 40 125 9:07 65.0 48 135
9/4/96 950 11:10 65.0 42 16.0 10:46 70.0 59 18.0
9/4/96 1000 13:10 66.7 40 15.0 11:15 72.0 62 16.0
9/4/96 1050 13:51 71.0 54 17.0 13:20 72.0 53 10.5
9/4/96 1100 14:15 65.0 42 125 13:30 72.0 65 17.0
9/4/96 1150 15:47 67.0 41 14.0 14:20 72.0 64 20.0
9/4/96 1200 16:09 64.0 41 16.0 15:59 70.0 60 15.0
9/4/96 1250 - - 16:40 77.0 63 14.0
9/5/96 1250 8:45 66.0 42 11.0 - - -
9/5/96 1300 9:36 65.0 47 14.5 9:15 67.0 48 14.0
9/5/96 1350 10:42 67.0 46 135 8:36 73.0 51 16.0
9/5/96 1400 10:59 67.0 45 14.0 8:45 73.0 51 15.5
9/5/96 1450 13:58 65.0 45 15.5 14:00 75.0 53 12.0
9/5/96 1500 15:00 66.5 40 15.0 15:00 74.2 62 15.0
9/5/96 1540 - - 15:49 73.5 51 16.5
9/6/96 1550 9:08 64.5 40 15.5 - - -
9/6/96 1600 9:10 65.0 41 16.0 9:40 68.0 40 17.0
9/6/96 1650 13:04 67.0 50 12.0 10:50 66.0 42 17.0
9/6/96 1700 13:30 65.0 42 16.5 13:32 70.0 41 21.0
9/6/96 1750 14:45 65.0 40 18.0 14:47 70.5 44 17.0
9/6/96 1800 16:30 64.0 40 18.0 15:55 71.0 47 16.5
9/9/96 1830 - - 10:15 70.5 50 16.0
'9/9/96 1850 14:43 65.0 42 15.5 13:50 71.0 51 16.0
9/9/96 1900 - - - - 14:47 73.0 51 16.5
9/10/96 | 2000 10:40 65.5 49 12.5 9:35 72.0 52 17.0
9/10/96 | 2050 12:00 65.0 50 12.0 12:10 74.0 65 18.5
9/10/96 | 2100 13:13 66.0 41 16.0 13:20 75.0 67 20.0
9/10/96 | 2150 4:05 64.5 55 16.0 16:14 73.0 64 175
9/11//96 | 2200 8:01 64.5 41 16.5 8:06 72.0 78 18.0
9/11//96 | 2250 12:50 66.0 42 15.0 10:22 71.0 100 17.5
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Table 4.4-1, page 2 of 3

Summary of Slurry Wall Field Tests
Batch Plant Slurry and In-trench Slurry

102™ Street Landfill Site

Batch Slurry (1 per 50 LF In-trench Slurry(1 per 50LF)

Date Station Time Density Viscosity Filtrate Time Density Viscosity Filtrate
9/11//96 | 2300 12:53 65.5 41 14.0 11:00 73.5 82 18.5
9/11//96 | 2350 14:10 66.0 65 135 14:15 69.0 58 16.0
9/11//96 | 2400 15:39 64.5 42 16.5 15:31 70.5 56 15.5
9/12/96 | 2450 9:00 64.5 46 15.0 9:08 72.5 54 18.5
9/12/96 | 2500 13:01 65.0 40 16.5 13:07 72.0 55 19.0
9/12/96 | 2550 - - - 14:25 71.0 50 -
10/15/96 | 2600 13:12 65.0 42 16.5 16:15 67.0 47 17.0
10/16/96 | 2650 8:33 64.5 72 11.5 8:45 72.0 68 18.0
10/17/96 | 2700 9:20 66.0 45 14.0 8:01 84.0 49 17.0
10/17/96 | 2750 11:00 65.0 43 16.0 10:15 84.5 58 17.5
10/17/96 | 2800 13:02 65.0 49 16.0 12:57 83.0 92 18.0
10/17/96 | 2850 14:10 64.5 40 15.5 15:48 83.0 102 18.0
10/18/96 | 2900 9:15 65.0 41 14.0 9:05 80.0 50 19.0
10/18/96 | 2950 10:22 65.0 42 14.5 10:12 78.0 52 18.0
10/18/96 | 3000 15:34 64.5 45 14.0 13:50 79.0 47 18.5
10/22/96 | 3050 - - - - 14:47 71.5 39
10/23/96 | 3050 11:35 66.0 75 14.5 10:22 74.0 41 19.0
10/23/96 | 3100 13:05 65.0 72 13.0 13:20 73.5 40 18.0
10/23/96 | 3150 15:30 66.0 68 13.0 15:58 80.0 48 18.0
10/24/96 | 3200 16:01 65.5 85 12.0 15:42 80.0 47 17.5
10/25/96 1 3250 10:17 65.0 44 13.0 10:09 81.5 49 17.5
10/25/96 | 3300 13:04 65.5 89 12.5 12:42 81.0 48 18.0
10/26/96 | 3350 9:18 66.0 45 14.0 8:26 78.0 42 19.0
10/26/96 | 3400 10:45 65.0 42 12.0 10:31 78.5 45 17.5
10/26/96 | 3450 14:35 66.0 44 12.5 14:40 77.0 47 17.5
10/28/96 | 3500 8:40 64.5 77 11.5 9:05 76.0 48 18.0
10/28/96 | 3550 13:51 65.0 45 14.5 12:51 80.0 49 19.0
10/29/96 1 3600 10:12 65.0 49 13.0 10:58 75.0 47 18.5
10/29/96 | 3650 16:01 64.5 62 12.5 15:27 76.0 49 18.0
10/30/96 | 3700 9:02 65.0 42 13.0 8:51 80.5 47 19.0
10/30/96 | 3750 16:01 64.5 47 12.0 15:42 80.0 48 18.5
10/31/96 | 3800 10:50 65.5 53 125 8:40 76.0 56 19.5
10/31/96 | 3850 - - - - 14:38 77.0 59 18.5
11/1/96 | 3800 - - - - 10:00 75.0 70 -
11/2/96 | 3800 - - - - 11:00 82.0 75 -
11/4/96 | 3850 8:20 65.0 52 13.0 10:41 82.5 103 17.5
11/4/96 | 3900 11:21 64.5 48 14.0 - - - -
11/5/96 | 3950 8:09 65.0 47 12.5 7:50 84.0 103 19.5
11/5/96 | 4000 13:36 65.5 59 13.0 13:00 84.5 110 18.0
11/5/96 | 4050 14:20 65.0 36 14.0 14:21 86.0 86 18.0
11/6/96 | 4100 12:56 65.5 45 15.0 10:43 82.5 71 18.0
11/6/96 | 4150 15:23 65.0 43 12.0 15:17 84.0 83 18.0
11/7/96 | 4200 8:10 65.0 41 14.5 11:26 83.5 63 17.5
11/12/96 | 4600 8:42 65.0 62 12.0 - - -

11/12/96 | 4650 9:02 65.5 58 12.5 8:22 84.5 42 18.0
11/12/96 | 4700 11:02 65.5 61 12.0 9:58 82.0 44 17.0
11/13/96 | 4750 10:52 65.0 46 13.5 10:25 82.0 52 18.5
11/13/96 | 4800 11:02 65.0 44 13.5 10:33 83.0 54 18.0
11/13/96 | 4850 15:01 64.5 49 13.0 13:28 82.0 56 18.0
11/13/96 | 4900 - - - - 14:45 83.5 55 19.0
11/14/96 | 4900 8:20 66.0 51 14.0 - -

11/14/96 0 10:31 65.5 54 12.5 9:02 83.5 64 18.5
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Table 4.4-1, page 3 of 3

Su’mmary of Slurry Wall Field Tests
Batch Plant Slurry and In-trench Slurry

102" Street Landfill Site

Batch Slurry (1 per 50 LF

In-trench Slurry(1 per 50LF)

Date Station Time Density Viscosity Filtrate Time Density Viscosity Filtrate
11/14/96 50 13:58 64.5 47 13.0 11:10 84.0 61 18.0
11/14/96| 100 - - - - 14:15 85.0 67 19.0
11/15/96 | 100 10:07 65.0 51 12.0 - - - -
11/15/96 | 150 10:57 65.5 57 13.0 11:01 83.5 64 17.5
11/16/96 ] 200 13:51 65.5 49 12.0 13:31 83.0 67 19.0
11/15/96 | 250 14:09 66.0 59 125 15:03 84.0 61 18.5
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Table 4.4-2, page 1 of 3

Summary of Slurry Wall Field Tests
Trench Backfill and Soils

102" Street Landfill Site

Trench Backfill(1 per 150 cubic yards) Soil for Backfill(1 per 100LF)

Water | UnitDry Water Afterburg Limits

Date | Station | Time | Density | Slump | Content | Weight(pcf) | Permeability | Grain Size | Content | LL% PL% Pi%

8/28/96 | 250 8:52 103 2125 - - -
8/28/96 | 250 10:25 - 35 57.2 67.5 5.90E-08
8/28/36 | 300 13:36 105 6

100 40.2 46 21 25

8/29/96 | 350 8:50 103 5 52.5 69.5 2.00E-08 - - - - -
8/29/96 | 400 13:12 106 55 574 67.2 3.50E-08 99 42 45 21 24
8/29/86 | 450 16:30 103 3.75 55.6 68.3 3.00E-08 - - - - -
8/30/96 | 450 8:12 103 5 55.6 68.3 3.00E-08 - - - - -
8/30/96 | 500 10:54 106 45 68.9 59.9 3.20E-08 100 39.8 46 21 25
8/30/96 | 550 14:10 103 5 69.3 60.2 2.90E-08 - - - - -
9/3/96 550 10:41 105 45 69.3 60.2 2.90E-08 - - - - -
9/3/96 600 14:50 103 55 57.5 65.1 2.80E-08 100 40.7 45 21 24
9/3/96 650 16:30 107 425 51 71.8 2.90E-08 - - - - -
9/4/96 700 8:50 102 55 60.6 63.7 4.30E-08 99 429 35 20 15

59.6 62.3 4.40E-08 - -
536 65.8 1.70E-08 100 426 46 17 29
549 66.9 3.50E-08 - -

54 66 3.60E-08 99 38 46 21 25

9/4196 750 8:35 105 6

9/4/96 800 10:11 105.6 4

9/4/96 850 10:45 105 4

9/4/96 900 11:30 105.7 35

9/4/96 950 13:40 - 15 - - - - - - - -

9/4/96 950 15:55 103 45 59.2 64.5 2.90E-08 - -

9/4/196 | 1000 | 16:10 103 35 53.5 67.2 3.00E-08 100 40.9 45 20 25

9/5/96 | 1050 8:40 104 35 484 70.8 3.30E-08 - -

9/5/96 | 1100 8:45 103 35 48.5 714 3.30E-08 99 41.2 42 19 23

9/5/96 | 1150 9:05 103 45 55.8 68.7 3.30E-08 -
4

58.1 65.3 3.80E-08 95 413 43 18 25

9/5/96 | 1200 | 11:11 105

9/6/96 | 1250 | 11:18 106 45 54.1 69 3.80E-08 - - - - -
9/5/96 | 1300 | 14:15 1045 4 54.9 654 3.30E-08 99 44 44 20 24
9/5/96 | 1350 | 14:55 106 45 54.4 67.4 3.30E-08 - - - - -
9/6/96 | 1400 8:39 103 5 56.6 65.2 3.40E-08 99 406 43 19 24

9/6/96 | 1450 16:25 105 35 523 68.1 3.30E-08 -
515 69.2 3.20E-08 100 35 47 21 26

9/6/96 | 1500 | 13:26 105 4

9/6/96 | 1550 | 14:10 104.5 4 48.9 70.1 3.40E-08 - - - - -

9/6/96 | 1600 | 16:30 104 3.5 55 67.5 2.90E-08 100 40 43 20 23

9/9/96 | 1650 - 105 4 45.1 735 3.00E-08 - - - - -

9/9/96 | 1700 - 104.5 5 54.6 68.8 4.00E-08 99 429 43 19 24
9/10/96 | 1750 | 8:03 104 5 54 68.3 4.10E-08 - - - - -
9/10/96 | 1800 | 9:25 103 5 51 69.4 4.80E-08 100 405 44 20 24
9/10/96 | 1850 | 11:20 103 5 55.4 67.5 5.50E-08 - - - - -
9/10/86 | 1900 | 11:35 104 5.25 514 69.6 4.90E-08 99 39.6 43 19 24
9/10/96 | 1950 | 13:25 101 55 58 65.8 3.30E-08 - - - - -
9/10/96 | 2000 | 14:40 103.5 45 53.7 67.7 3.20E-08 100 394 44 20 24
9/11//96 | 2050 | 8:12 103 55 534 69.1 3.00E-08 - - - - -
9/11//86 | 2100 | 8:38 104 425 54.6 67.5 3.20E-08 100 386 45 20 25
9M1/i96 | 2150 | 9:20 104.5 45 51.8 68.5 3.60E-08 - - - - -
9/11//196 | 2200 | 10:00 105 4 100 43.6 42 20 22
911196 | 2250 | 13:32 | 1025 3.75 - - - - -
9/11//96 | 2300 | 14:45 104 4 100 3741 44 20 24
9/11//96 | 2350 | 15:58 102 425 - - - - -
9/12/96 | 2400 | 9:22 103.5 4 100 339 41 20 21
9/12/96 | 2500 - - - - - - 100 346 44 20 24
1016/96 | 2600 | 9:02 102 325 57 65 3.60E-08 100 414 46 20 26
10/16/96 | 2650 | 1045 | 1015 35 513 70.6 3.20E-08 - - - - -
1017/96 | 2700 | 10:45 98 3.5 56 65.8 3.50E-08 99 326 43 19 24
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Table 4.4-2, page 2 of 3

Summary of Slurry Wall Field Tests
Trench Backfill and Soils

102™ Street Landfill Site

Trench Backfill{1 per 150 cubic yards) Soil for Backfill(1 per 100LF)

Water Unit Dry Water Atterburg Limits

Date | Station| Time | Density | Slump | Content | Weight(pcf) | Permeability | Grain Size | Content | L% PL% Pl%

10/17/96 | 2750 | 13:40 96 5.5 62.4 62.6 3.10E-08 - - -
10/117/96 | 2800 | 15:30 98,5 575 57.1 65.2 3.30E-08 99 371 42 19 23

10/18/96 | 2850 | 8:48 102 55 54.4 87.6 3.60E-08 - - - - -
10/18/96 | 2900 | 11:27 | 1015 525 59.2 64.7 3.60E-08 99 448 45 20 25

10/18/96 | 2950 | 15:52 102 5.5 57.3 64.5 3.50E-08 -
10/23/96 | 2950 | 13:15 102 5 57.3 64.5 3.50E-08 - - - - -
10/23/96 | 2970 | 15:38 102.5 325 64.3 59.5 3.40E-08 - - - - -
10/24/96 | 2980 | 14:07 103 475 55.2 63.5 3.70E-08 - - - - -
10/24/96 | 2990 | 16:23 | 1025 45 - - - - -
10/25/96 | 3000 | 10:35 102 5 54.5 66.8 3.80E-08 100 33.1 45 20 25
10/25/96 | 3040 | 13:22 | 1015 525 51.9 68.5 4.30E-08 - -

10/26/96 | 3080 | 8:00 103 5.5 51.9 69.4 4 40E-08
10/26/96 | 3100 - - - - - -
10/26/96 | 3120 | 10:10 105 475 51.3 68.2 4.70E-08
10/26/96 | 3160 | 13:30 | 1035 3.75 60.6 62.8 3.80E-08 - -
10/26/96 | 3200 | 16:00 104 4 56.7 6.2 4.30E-08 99 377 47 20 27
10/28/96 | 3240 | 8:30 100 4 57.8 65.6 3.80E-08 - - - - -
10/28/96 | 3280 | 8:35 99.5 55 782 54.2 2.70E-08 - - - - -
10/28/96 | 3320 | 13:13 100 5 -

10/28/96 | 3200 | 9:25 98.5 55 - - - - - - - -
10/28/96 | 3200 | 9:30 99 55

78.2 54.2 2.70E-08 - - - - -

10/28/96 | 3280 | 10:48 100 6

10/28/96 | 3290 | 13:45 99 6 63.8 62 4.50E-08 - - - - -

10/28/96 | 3300 | 16:10 99 6 59.5 63.5 3.80E-08 99 411 48 20 28
10/30/96 | 3300 | 8:25 102 5.25 59.5 63.5 3.80E-08 - - - - -

10/30/96 | 3320 64.7 59.8 4.10E-08

10/30/96 | 3340 | 10:28 | 1015 55 58.9 63.9 4.30E-08 - - - - -

10/30/96 | 3360 62.4 62 4.10E-08

10/30/96 | 3380 | 14:22 | 1025 55 61.1 62.4 3.50E-08

10/30/96 | 3400 - - - - - -

10/31/96 | 3380 8:17 101 475 61.1 62.4 3.50E-08 - - - - -
10/31/96 | 3410 | 10:15 102.5 5 - - - - -
10/31/96 | 3420 59.5 63.3 4.50E-08

10/31/96 | 3450 | 13:28 102 5.5 - - - - -
10/31/96 | 3460 57.7 66.3 4.00E-08

10/31/96 | 3480 | 1542 102 55 - - - - -

10/31/96 | 3500 - - - - - - 100 38.3 46 20 26
111/96 | 3480 | 12:56 102.5 5.75 - - - - -
111/96 | 3520 | 1540 102 5.25 60 65 3.40E-08 - - - - -
11/2/96 | 3540 8:15 109 5 - - - - -
11/2/96 | 3560 | 11:30 108 45 59.8 65.9 3.60E-08 - - - - -
11/2/96 | 3580 | 14:00 106 6 - - - - -
11/4/96 | 3590 842 - 75 - - - - - - - -
11/4/96 | 3600 | 9:14 105 5 60.6 59.6 3.00E-08 100 38.2 46 20 26
11/4196 | 3640 | 11:09 106.5 5.75 60.6 63.5 3.50E-08 - - - - -
11/4/96 | 3680 | 11:12 107 6 58.7 64.3 3.40E-08 - - - - -
11/4/96 | 3700 | 1342 106.5 55 - - - 98 38.1 46 20 26

11/5/96 | 3700 | 7:25 106.5 45 - - -
1/5/96 | 3720 | 10:12 105 60 63.5 3.50E-08 - - - - -
11/5/96 | 3760 | 11:10 | 1055 61.1 61.5 3.40E-08 -
11/5/96 | 3800 | 14:40 106 45 56.9 64.7 3.30E-08 100 44 48 21 27
11/5/96 | 3880 | 1548 | 1045 5 56.7 64.3 3.30E-08 -

DD
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Table 4.4-2, page 3 of 3

Summary of Slurry Wall Field Tests
Trench Backfill and Soils

102" Street Landfill Site

Trench Backfill(1 per 150 cubic yards) Soil for Backfill(1 per 100LF)
Water | Unit Dry Water Atterburg Limits
Date | Station | Time | Density | Slump | Content | Weight(pcf) | Permeability | Grain Size | Content | L% PL% P1%
11/6/96 | 3880 7:42 105 475 56.7 64.3 3.30E-08 - - - - -
11/6/96 | 3900 - - - - - - 100 448 47 21 26
11/6/96 | 3920 | 11:22 106 425 60.6 62.8 3.30E-08 - - - - -
11/6/96 | 3960 | 14:21 107 5 54.4 66.3 3.50E-08 - - - - -
11/7/96 | 3960 8:00 106.5 5 54.4 66.3 3.50E-08 - - - - -
11/7/196 | 4000 | 12:48 106 4.75 65.1 61.1 4.00E-08 100 423 46 20 26
1177196 | 4060 | 14:32 106 5 67.7 59.3 2.90E-08 - - - - -
11/8/96 | 4060 8:25 105 45 67.7 59.3 2.90E-08 - - - - -
11/8/96 | 4100 | 13:.02 107 6 46.1 71 2.30E-08 100 45 46 20 26
11/9/96 | 4120 7:54 104.5 55 - - - - - - - -
11/9/96 | 4160 | 10:35 105 5.75 51.2 66.7 3.20E-08 - - - - -
11/9/96 | 4200 | 13:43 105 5 60.5 60.6 3.50E-08 99 33.2 42 19 23
11111/96 | 4220 741 105 45 - - - - - - - -
11111/96 | 4260 | 12:54 105 5.25 51 68.7 2.40E-08 - - - - -
11/11/96 | 4300 | 15:08 106 5.75 438 748 2.60E-08 99 335 45 20 25
11/12/96 | 4340 8:20 106 5.25 - - - - - - - -
11/12/96 | 4380 | 10:13 105.5 5 50.2 69.9 2.50E-08 - - - - -
11/12/96 | 4400 - - - - - - 99 40.3 52 21 31
111296 | 4420 | 13.03 105 5.25 - - - - - - - -
1112/96 | 4460 | 14:40 102.5 475 51.9 68.5 2.30E-08 - - - - -
11112/96 | 4500 - - - - - - 99 35.1 34 18 16
11113/96 | 4520 9:02 103 45 - - - - - - - -
11113/96 | 4540 | 12:52 1025 55 46.7 72 2.30E-08 - - - - -
11113/96 | 4590 | 14.03 105 475 - - - - - - - -
11113/96 | 4600 - - - - - - 99 375 50 21 29
11/13/96 | 4620 | 15:15 103 5.25 407 76.5 1.50E-08 - - - - -
11/14/96 | 4660 8:07 104 45 419 747 1.90E-08 - - - - -
11/14/96 | 4700 | 10:17 105.5 475 - - - 99 28.8 50 21 29
11114/96 | 4740 | 11:20 104.5 5.25 46.1 68.5 2.00E-08 - - - - -
1114/96 | 4780 | 12:57 104 55 - - - - - - - -
11114/96 | 4800 - - - - - - 99 397 57 21 36
11114/96 | 4820 | 14:57 105 4.75 455 71 1.80E-08 - - - - -
11/15/96 | 4860 8:12 106 5 - - - - - - - -
11115/96 | 4900 | 1017 105 475 52.7 68.2 2.90E-08 97 414 53 21 32
1115/86 | 10 12:52 106 4.25 - - - - - - - -
11/15/96 | 60 14:07 104.5 525 50.1 701 3.60E-08 - - - - -
11/15/96 | 90 15:23 105 45 - - - - - - - -
11/15/96 | 100 - - - - - - 99 399 39 18 21
11/16/96 | 120 8:25 105.5 4,25 498 69.8 3.40E-08 - - - - -
11/16/96 | 170 10:18 106 5 - - - - - - - -
11/16/96 | 200 - - - - - - 100 40.2 45 20 25
11/16/96 | 250 12:52 105.5 5 53 67.1 3.20E-08 - - - - -
11116/96 | 300 - - - - - - 100 386 44 20 24
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Table 4.4-3, page 1 of 4

Summary of Soil Compaction Resulits
Slurry Wall Cap

102" Street Landfill Site

Depth or Dry Water % Proctor
Date | Test No. |Test Location Material | Elevation | Density(pcf) | Content(%) | Density {Remarks

10/1/96 1 Station 2180 Frontier | 1st Lift 113.2 16.1 98.8
10/1/96 2 Station 2230 Frontier | 1st Lift 107.7 16.3 941
10/1/96 3 Station 2130 Frontier | 1st Lift 112.3 16.4 98
10/1/96 4 Station 2080 Frontier | 1st Lift 107.3 16.1 93.7
10/1/96 5 Station 2030 Frontier | 1st Lift 107.4 17.5 93.8
10/1/96 7 Station 1980 Frontier | 1st Lift 108.3 16.8 94.6
10/1/96 8 Station 1930 Frontier | 1st Lift 103.1 19.9 90
10/1/96 9 Station 1900 Frontier | 1st Lift 109.6 16.4 95.7
10/1/96 14 Station 1850 Frontier | 1st Lift 114.6 14.6 100.1
10/1/96 15 Station 1800 Frontier | 1st Lift 107.2 16 93.6
10/1/96 16 Station 1750 Frontier | 1st Lift 108.9 17 95.1
10/1/96 17 Station 1700 Frontier | 1st Lift 109.4 15.9 95.6
10/2/96 1 Station 2250 Frontier | 2nd Lift 115.5 13.6 100.9
10/2/96 2 Station 2200 Frontier | 2nd Lift 114.7 13.1 100.2
10/2/96 3 Station 2150 Frontier | 2nd Lift 113.8 14.3 99.4
10/2/96 4 Station 2100 Frontier | 2nd Lift 107.5 17.3 93.9
10/2/96 5 Station 2050 Frontier | 2nd Lift 107.8 16.8 94.1
10/2/96 6 Station 2000 Frontier | 2nd Lift 111.8 15.3 97.6
10/2/96 7 Station 1950 Frontier | 2nd Lift 110.9 16.6 96.8
10/2/96 8 Station 1900 Frontier | 2nd Lift 113.1 15.2 98.8
10/2/96 9 Station 1850 Frontier | 2nd Lift 110.5 16 96.5
10/2/96 11 Station 1800 Frontier | 2nd Lift 110.5 16.7 96.5
10/2/96 12 Station 1750 Frontier | 2nd Lift 113.1 15.2 98.8
10/2/96 13 Station 1700 Frontier | 2nd Lift 103.5 18.3 90.4
10/2/96 14 Station 1650 Frontier | 1st Lift 108.8 15.1 95.1
10/2/96 15 Station 1600 Frontier | 1st Lift 105.2 17.1 91.9
10/2/96 16 Station 1550 Frontier | 1st Lift 103.4 14.9 90.3
10/2/96 17 Station 1500 Frontier | 1st Lift 106.3 15.8 92.9
10/2/96 18 Station 1450 Frontier | 1st Lift 104.6 15.8 91.4
10/3/96 7 Station 1400 Frontier | 1st Lift 110.8 15.8 96.7
10/3/96 8 Station 1350 Frontier | 1st Lift 104.3 18.3 91.1
10/3/96 9 Station 1300 Frontier | 1st Lift 105.2 16.6 91.9
10/3/96 12 Station 1250 Frontier | 1st Lift 109.5 16.4 95.6
10/3/96 13 Station 1200 Frontier | 1st Lift 105.3 16.6 92
10/3/96 14 Station 1275 Frontier | 2nd Lift 108.9 17.9 95.2
10/3/96 15 Station 1325 Frontier | 2nd Lift 107.9 17.1 94.3
10/3/96 16 Station 1375 Frontier | 2nd Lift 107.2 16 93.6
10/3/96 17 Station 1425 Frontier | 2nd Lift 113.1 14 98.8
10/3/96 18 Station 1475 Frontier | 2nd Lift 112.8 15.5 98.5
10/3/96 19 Station 1525 Frontier | 2nd Lift 106.9 15.9 93.4
10/3/96 20 Station 1575 Frontier | 2nd Lift 111.9 16.7 97.8
10/3/96 21 Station 1625 Frontier | 2nd Lift 112 15.7 97.8
10/3/96 22 Station 1675 Frontier | 2nd Lift 112.5 14.2 98.2
10/3/96 23 Station 1725 Frontier | 2nd Lift 109.6 16.3 95.8
10/3/96 24 Station 1775 Frontier | 2nd Lift 114.1 15.8 99.6
10/3/96 26 Station 1150 Frontier | 1st Lift 111.3 16.2 97.2
10/3/96 27 Station 1100 Frontier | 1st Lift 106.2 16.6 92.7
10/3/96 28 Station 1050 Frontier | 1st Lift 101.6 14.7 88.8
10/3/96 29 Station 1050 Frontier | 1st Lift 108.8 16 95
10/3/96 30 Station 1050 Frontier | 2nd Lift 106.2 16.1 92.7
10/4/96 2 Station 1000 Frontier | 1st Lift 110.8 14.9 96.8
10/4/96 3 Station 1725 Frontier | 2nd Lift 110.8 14.4 96.8
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Table 4.4-3, page 2 of 4

Summary of Soil Compaction Results
Slurry Wall Cap

102" Street Landfill Site

Depth or Dry Water % Proctor
Date | Test No. |Test Location Material | Elevation | Density(pcf) | Content(%) | Density |Remarks

10/4/96 4 Station 1175 Frontier | 2nd Lift 109.6 16.2 95.8
10/4/96 5 Station 1125 Frontier | 2nd Lift 108.8 16.4 95

10/4/96 6 Station 1075 Frontier | 2nd Lift 106.2 14.5 92.7
10/4/96 7 Station 975 Frontier | 1st Lift 110.3 14.9 96.3
10/4/96 8 Station 975 Frontier | 2nd Lift 113.8 13.8 99.4
10/4/96 9 Station 975 Frontier | 3rd Lift 111.8 13.3 97.7
10/4/96 10 Station 975 Frontier | 4th Lift 109.8 13.2 95.9
10/4/96 11 Station 975 Frontier | 5th Lift 103.1 13.1 90

10/5/96 1 Station 1000 Frontier | 2nd Lift 110.9 12.8 96.9
10/5/96 4 Station 925 Frontier | 1st Lift 109.1 13.8 95.3
10/5/96 5 Station 925 Frontier | 2nd Lift 113.8 13.6 99.4
10/7/96 3 Station 925 Frontier | 3rd Lift 110.9 14.5 96.9
10/9/96 9 Station 510 Frontier | 1st Lift 101.1 13.4 95.3
10/9/96 10 Station 560 Frontier | 1st Lift 103.4 15.6 90.3
10/9/96 15 Station 505 Frontier | 2nd Lift 112 12.4 97.8
10/9/96 16 Station 500 Frontier | 1st Lift 110.1 15.4 96.2
10/9/96 17 Station 600 Frontier | 2nd Lift 110.9 135 96.8
10/9/96 18 Station 550 Frontier | 2nd Lift 113.5 13.8 99.2
10/9/96 19 Station 650 Frontier | 1st Lift 110.5 14.9 96.5
10/9/96 20 Station 650 Frontier | 2nd Lift 107.9 14.5 94.3
10/9/96 21 Station 700 Frontier | 1st Lift 110.3 14.5 96.3
10/9/96 22 Station 750 Frontier | 1st Lift 105.3 14.7 92

10/9/96 23 Station 700 Frontier | 2nd Lift 111.9 13.2 97.7
10/9/96 24 Station 750 Frontier | 2nd Lift 1117 14.2 97.5
10/11/96 1 Station 895 Frontier | 1st Lift 103.2 15 90.1
10/11/96 2 Station 845 Frontier | 1st Lift 111.5 14.3 97.4
10/11/96 3 Station 790 Frontier | 1st Lift 112.1 16.1 97.9
10/11/96 4 Station 890 Frontier | 2nd Lift 109.7 14.1 95.8
10/11/96 5 Station 850 Frontier | 2nd Lift 112.9 12.6 98.6
10/11/96 6 Station 800 Frontier | 2nd Lift 104.9 14.5 91.6
10/15/96 4 Station 440 Frontier | 1st Lift 106.4 15.9 92.9
11/4/96 1 Station 2350 Frontier | 1st Lift 113.3 15.4 98.9
11/4/96 2 Station 2400 Frontier | 1st Lift 107.4 15.3 93.8
11/4/96 3 Station 2450 Frontier | 1st Lift 112.7 12.6 98.4
11/4/96 4 Station 2500 Frontier | 1st Lift 106.1 14.7 92.7
11/4/96 5 Station 2530 Frontier | 1st Lift 101.5 14.9 88.6
11/4/96 6 Station 2530 Frontier | 1st Lift 111.2 16.4 97.1
11/4/96 7 Station 2450 Frontier | 2nd Lift 103.1 16.7 90

11/4/96 8 Station 2400 Frontier | 2nd Lift 110 17 96.1
11/4/96 9 Station 2350 Frontier | 2nd Lift 108.1 14.6 94.4
11/4/96 10 Station 2315 Frontier | 2nd Lift 114.5 15.3 100
11/4/96 11 Station 2500 Frontier | 2nd Lift 106.5 15.3 93

11/4/96 12 Station 2530 Frontier | 2nd Lift 106.7 16.6 93.2
11/4/96 13 Station 2550 Frontier | 1st Lift 106.4 14.8 92.9
11/4/96 14 Station 2600 Frontier | 1st Lift 105.4 16.4 92

11/5/96 1 Station 2320 Frontier | 2nd Lift 114.5 15.5 100
11/5/96 2 Station 2350 Frontier | 2nd Lift 113.2 144 98.9
11/5/96 3 Station 2400 Frontier | 2nd Lift 108.3 16.2 94.5
11/5/96 4 Station 2450 Frontier | 2nd Lift 111.2 15.6 97.1
11/5/96 5 Station 2500 Frontier | 2nd Lift 112.2 15.3 98

11/5/96 6 Station 2550 Frontier | 2nd Lift 110.4 17.5 96.4
11/5/96 7 Station 2600 Frontier | 2nd Lift 112.2 16.1 98
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Table 4.4-3, page 3 of 4

Summary of Soil Compaction Results
Slurry Wall Cap

102" Street Landfill Site

Depth or Dry Water % Proctor
Date | Test No. |Test Location Material | Elevation | Density(pcf) | Content(%) | Density |Remarks

11/5/96 8 Station 2650 Frontier | 1% Lift 109.3 16.2 95.4

11/6/96 1 Station 2700 Frontier | 1% Lift 113.2 15.5 98.9

11/6/96 2 Station 2750 Frontier | 1% Lift 1171 145 102.3

11/6/96 3 Station 2800 Frontier | 1% Lift 112.5 16.4 98.3

11/6/96 4 Station 2850 Frontier | 1% Lift 112.8 15.5 98.5

11/6/96 5 Station 2900 Frontier | 1% Lift 110.1 16.8 96.2

11/6/96 6 Station 2950 Frontier | 1% Lift 112.7 15.4 98.4

11/6/96 7 Station 3000 Frontier | 1% Lift 102.6 15.4 89.6

11/6/96 8 Station 2650 Frontier | 2" Lift 114.5 15.8 100

11/6/96 9 Station 2700 Frontier | 2" Lift 113.2 16 98.9

11/6/96 10 Retest of Test#7 | Frontier | 1% Lift 107.3 14.8 93.7

11/6/96 11 Station 2750 Frontier | 2" Lift 113.6 13.9 99.2

11/6/96 12 Station 2800 Frontier | 2" Lift 112.8 15.8 98.5

11/6/96 13 Station 2850 Frontier | 2™ Lift 112.8 15 98.5

11/6/96 14 Station 2900 Frontier | 2" Lift 110 16.2 96

11/6/96 15 Station 2950 Frontier | 2" Lift 113.4 14.7 99

11/6/96 16 Station 3000 Frontier | 2" Lift 110.7 14.8 96.7

11/6/96 17 Station 3050 Frontier | 1% Lift 115.6 147 101

11/6/96 18 Station 3100 Frontier | 1% Lift 114.4 15 99.9

11/6/96 19 Station 3150 Frontier | 1% Lift 102.2 15.2 89.3

11/6/96 20 Retest of Test #19 | Frontier | 1% Lift 110.3 14 96.3

11/6/96 21 Station 3050 Frontier | 2" Lift 116.4 14.7 101.6

11/6/96 22 Station 3100 Frontier | 2" Lift 113.3 16.1 98.9

11/6/96 23 Station 3200 Frontier | 1% Lift 104.3 15.9 91.1

11/6/96 24 Station 3150 Frontier | 2" Lift 111.6 15.6 97.5

11/7/96 1 Station 3200 Frontier | 2" Lift 112 17.4 97.8

11/7/96 2 Station 3250 Frontier | 1% Lift 109.4 16.4 95.5 Torvane=1.20 ton/ft"2
11/7/96 4 Station 3300 Frontier | 1% Lift 114.9 15.1 100.4

11/7/96 9 Station 3350 Frontier | 1% Lift 113.5 15.1 99.2 Torvane=1.20 ton/ft*2
11/7/96 13 Station 3400 Frontier | 1% Lift 110.3 15.3 96.4

11/7/96 14 Station 3435 Frontier | 1% Lift 113.6 15.7 99.2 Torvane=1.05 ton/ft*2
11/7/96 15 Station 3400 Frontier | 2" Lift 109.2 15.9 95.3

11/7/96 16 Station 3350 Frontier | 2" Lift 116.4 14.2 101.6 | Torvane=1.10 ton/ft"2
11/7/96 17 Station 3300 Frontier | 2™ Lift 116.2 15 101.5

11/7/96 18 Station 3250 Frontier | 2 Lift 115 14 100.5 | Torvane=1.30 ton/ft"2
11/14/96 1 Station 3550 Frontier | 1% Lift 109.1 14.7 95.3 Torvane=1.03 ton/ft"2
11/14/96 2 Station 3450 Frontier | 1% Lift 113.6 16 99.2

11/14/96 3 Station 3500 Frontier | 1% Lift 114.5 14.5 100 Torvane=1.27 ton/ft"2
11/14/96 4 Station 3400 Frontier | 2™ Lift 113.7 15.3 99.3

11/14/96 5 Station 3350 Frontier | 2" Lift 112.3 15.5 98.1 Torvane=1.17 ton/ft"2
11/14/96 6 Station 3600 Frontier | 1% Lift 109.9 14.2 96

11/14/96 7 Station 3650 Frontier | 1% Lift 109 15.3 85.2 Torvane=1.14 ton/ft"2
11/14/96 8 Station 3600 Frontier | 2" Lift 109.4 145 96

11/14/96 9 Station 3550 Frontier | 2" Lift 118.4 14 103.4 | Torvane=1.10 ton/ft"2
11/14/96 10 Station 3500 Frontier | 2" Lift 113.5 14.7 99.2

11/14/96 11 Station 3450 Frontier | 2" Lift 110.4 16 96.4 Torvane=1.38 ton/ft"2
11/14/96 12 Station 3700 Frontier | 1% Lift 111 14 97

11/15/96 1 Station 3800 Frontier | 1% Lift 111.6 15.2 97.4

11/15/96 2 Station 3850 Frontier | 1% Lift 114.5 14.4 100 Torvane=1.04 ton/ft"2
11/15/96 3 Station 3900 Frontier | 1% Lift 109.1 15.9 95.3

11/15/96 4 Station 3800 Frontier | 2" Lift 111.5 15.7 97.4 Torvane=1.31 ton/ft?2
11/15/96 5 Station 3850 Frontier | 2" Lift 111 14.1 96.9
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Table 4.4-3, page 4 of 4

Summary of Soil Compaction Results
Slurry Wall Cap

102" Street Landfill Site

Depth or Dry Water % Proctor
Date | Test No. |Test Location Material | Elevation | Density(pcf) | Content(%) | Density |Remarks
11/15/96 6 Station 3900 Frontier | 2nd Lift 109.9 15.1 96 Torvane=1.02 ton/ftA2
11/22/96 1 Station 4840 Frontier | 1st Lift 113.6 15.2 99.3 Torvane=1.03 ton/ftA2
11/22/96 2 Station 4890 Frontier | 1stLift 114.1 154 99.6
11/22/96 5 Station 4800 Frontier | 1st Lift 108.9 15.8 95.1
11/23/96 1 Station 4900 Frontier | 2nd Lift 113.9 15.7 99.5 Torvane=1.21 ton/ft*2
11/23/96 2 Station 4850 Frontier | 2nd Lift 110.4 16.2 96.4
11/23/96 3 Station 4800 Frontier | 2nd Lift 110.1 14.8 96.2 Torvane=1.18 ton/ftA2
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Table 4.4-4
Permeability Test Results
102" Street Landfill Site

Station Depth(s) Permeability(cm/sec)
3+00 10, 15', 20’ See below
5+90 18’ 3.6x10°
8+50 2,46 3.5x10°
22+40 7 4.0x10°
26+00 23 3.4x10°%
30+90 10’ 2.3x10°

42+00 14', 20", 28’ 2.5x107%

46+20 16’ 2.9x107%
0+00 10’ 2.9x10®
2+80 10’ 3.4x10°8
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Table 4.4-5
Additional Slurry Wall Sampling Locations
102"! Street Landfill Site

Station Depth(s) Type of Sample
2+50 18’ 30" Split Spoon
5+85 17 Shelby Tube to Lab
9+80 6’ 30" Split Spoon

23+40 &' 30" Split Spoon

27+90 23’ 30" Split Spoon
38+00 24’ 30" Split Spoon
39+45 24 30” Split Spoon
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Table 4.4-6
Repair Soil Testing Data
102" Street Landfill Site

Bentonite Slurry Testing

Date Time Weight Filtrate Viscosity Location
5/22/97 11:20 65 pcf 11.8cc 46 sec Plant
5/22/97 14:40 65 pcf - 82 sec Plant
5122/97 15:30 65 pcf 11.3cc 65 sec Trench
5/22/97 16:20 65 pcf - 64 sec Plant
5/22/97 17:15 64 pcf - 58 sec Plant
5/22/97 17:40 68 pcf - 74 sec Trench

Backfill Testing

Date Time Weight Slump Comments
5/22/97 19:45 101 pcf 4 inches 1 Batch
5/23/97 8:30 92.5 pcf 5.75 inches 2" Batch
5/23/97 10:00 93.5 pcf 6 inches 3" Batch
5/23/97 11:50 95.0 pcf 5 inches 4" Batch
5/23/97 14:10 83.5 pcf 6 inches 5" Batch

Backfill Soil

Date Water % LL% PL% Pl1% % > 200 Sieve
5/22/97 30.3 53 22 31 94
5/22/97 27.2 51 22 29 97
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Table 4.5-5, page 1 of 2
Summary of Geosynthetic Quality Control Procedures

Fusion Trial Tests on LLDPE Liner

(Machine #1534 @ 700 degrees F and 9.0 speed)
102" Street Landfill Site

Peel Peel-Type Shear Shear-Type
Trial # Date Time | Air Temp.(F) | Resistance(ppi) Break Resistance(ppi) Break -
F-1 717/97 7:45 77 69,69,70 NB 75,75,75 NB
F-2 717197 | 12:50 88 63,63,63 NB 68,72,70 NB
F-3 7/18/97 7:45 75 68,72,73 BRK,SE,SE 76,78,78 NB
F-4 7/18/97 1:10 85 62,65,66 NB 68,70,71 NB
F-5 7/22/97 8:40 75 73,74,75 NB,SE,NB 80,81,84 NB,NB,SE
F-6 7/22/197 3:20 78 66,66,69 NB 72,75,83 NB
F-7 7/23/97 | 10:18 72 63,64,64 NB,SE,NB 68,69,69 NB,SE,SE
F-8 7/23/97 1:10 79 63,64,64 NB 65,66,66 NB
F-9 7/24/97 2:00 78 65,66,66 NB,NB,SE 69,70,72 NB,SE,NB
F-10 7/24/97 5:41 80 67,71,71 NB 72,76,77 NB,NB,SE
F-11 7/25/97 8:55 75 62,64,65 NB 62,69,69 NB
F-12 7/29/97 | 10:15 70 73,73,74 NB,SE,SE 74,76,76 SE
F-13 7/29/97 1:10 85 63,65,65 SE,SE,NB 68,72,70 NB
F-14 7/30/97 | 10:30 78 74,75,75 SE,NB,SE 79,79,79 SE
F-15 7/30/97 | 12:55 84 66,67,68 SE,NB,SE 70,73,73 NB
F-16 7/30/97 3:00 84 66,67,67 NB,SE,NB 69,70,69 NB
F-17 7/31/97 | 10:21 76 65,65,67 SE 67,68,69 NB
F-18 7/31/97 | 12:50 85 62,63,64 NB 67,67,67 NB
F-19 8/1/97 8:55 75 76,76,76 SE 80,81,80 NB
F-20 8/1/97 8:00 80 68,70,72 NB,NB,SE 73,75,76 NB
F-21 8/4/197 2:30 80 65,66,66 SE 676,768 NB
F-22 8/5/97 8:15 68 77,7777 SE 85,83,83 NB
F-23 8/5/97 2:34 80 67,68,67 NB 71,83,78 NB
F-24 8/6/97 1:48 85 66,66,66 NB 70,77,79 NB
F-25 8/7/97 10:50 70 70,71,74 NB 76,79,81 NB
F-26 8/7/9/ 2:00 80 65,67,67 NB 72,73,74 NB
F-27 8/8/97 1:00 80 65,65,65 NB 70,71,70 NB
F-28 8/11/97 8:45 70 73,7473 SE 80,83,79 NB
F-29 8/11/97 1:35 70 70,70,71 NB 88,79,74 - SE,NB,NB
F-30 8/12/97 3:00 80 63,64,63 NB 70,67,72 NB
F-31 8/14/97 2:40 75 67,67,67 NB 67,72,70 NB
F-32 8/15/97 | 10:45 65 71,72,72 SE 83,71,79 NB
F-33 8/15/97 1:30 70 71,72,72 NB 77,80,79 NB
F-34 8/18/97 2:20 75 67,69,67 NB 78,74,82 NB
F-35 8/19/97 8:10 70 77,78,79 NB,SE,NB 92,95,89 SE,NB,NB
F-36 8/19/97 | 12:50 85 61,62,63 NB 71,71,67 NB
F-37 8/19/97 5:45 75 69,71,71 SE 77,78,86 NB,SE,NB
F-38 8/20/97 | 10:30 65 69,71,72 SE,NB,NB 76,75,77 SE,SE,NB
F-39 8/25/197 3:15 80 66,67,67 NB 76,71,75 NB,BRK,SE
F-40 8/26/97 8:50 75 76,75,76 SE 79,78,79 NB,SE,NB
F-41 8/26/97 | 10:30 75 71,72,73 SE 80,86,84 SE
F-42 8/26/97 | 12:50 70 71,71,71 NB 75,76,76 SE,NB,SE
F-43 8/27/98 1:00 75 65,68,67 SE 72,71,73 NB
F-44 8/28/97 2:00 75 67,68,68 SE,NB,NB 72,76,79 NB
F-45 8/29/97 | 10:20 60 76,77,78 SE 81,82,83 NB,SE,SE
F-46 8/29/97 1:00 70 74,7575 SE 78,79,81 NB,NB,SE
F-47 9/3/197 3:00 60 75,76,76 SE 82,83,82 SE
F-48 9/4/97 1:25 60 77,78,78 SE 84,85,86 NB,SE,SE
F-49 9/5/97 1:00 70 67,68,68 SE 73,74,74 SE
F-50 9/9/97 1:30 75 61,63,64 SE 72,72,73 NB
F-51 9/9/97 1:00 70 70,72,72 SE,SE,NB 75,73,76 SE,SE,NB
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Table 4.5-5, page 2 of 2
Summary of Geosynthetic Quality Control Procedures

Fusion Trial Tests on LLDPE Liner

(Machine #1534 @ 700 degrees F and 9.0 speed)
102" Street Landfill Site

Peel Peel-Type Shear Shear-Type
Trial # Date Time | Air Temp.(F) | Resistance(ppi) Break Resistance(ppi) Break -
F-52 9/16/97 8:40 70 76,77,77 SE 83,84,80 SE
F-53 9/16/97 1:00 80 62,63,63 NB,SE,SE 68,70,68 NB
F-54 917/97 7:45 65 74,77,77 SE 82,82,82 SE
F-55 9/22/97 | 10:20 60 76,77,78 SE 89,87,88 SE
F-56 9/22/97 1:00 65 72,74,74 SE 80,79,79 NB
F-57 9/23/97 8:35 60 81,81,83 SE 89,90,89 NB,SE,SE
F-58 9/23/97 1:10 60 81,82,83 SE 92,92,93 SE
F-59 9/25/97 8:00 55 80,82,84 SE 94,94,94 SE
F-60 9/27/97 8:20 55 85,87,83 SE 104,101,102 SE
F-61 9/27/197 | 12:43 65 65,69,70 SE 90,88,80 SE
F-62 9/28/97 8:00 65 81,82,84 SE 97,96,95 SE
F-63 9/28/97 | 12:50 70 69,70,72 SE 71,74,75 SE
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Table 4.5-7, page 1 of 9

Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102" Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial #| Test Date | Test Time| Test Box Pressure(psi) | Pressure(psi)

1/2 7M17/97 | 1:21 55 it F-2 | 7117197 1:29 X 30 29

2/3 7M7/97 | 1:30 55 ft F2 | 7117/97 1:45 X 29 29

3/4 77197 | 1:47 55 ft F-2 | 7117/197 2:13 X 30 30

4/5 717197 | 2:13 50 ft F2 | 7M7/97 2:08 X 30 29

4/5 7M7/97 | 2:19 5 ft F-2 | 717/97 PM X -5 -5

5/6 717 2:25 55 ft F-2 | 7117197 2:38 X 30 30

718 717 3:18 55 ft F-2 | 7117/97 3:27 X 30 30

8/9 7/18 8:23 55 ft F-3 | 7/18/97 8:32 X 30 28
9/10 7/18 8:32 50 ft F-3 | 7/18/97 8:44 X 28 27
9/10 7/18 8:37 5ft F-3 | 7/18/97 8:46 X 30 29
10/11 718 | 10:05| 50ft F-3 | 7/18/97 10:14 X 30 29
11/12 718 | 10:14 | 50ft F-3 | 7/18/97 10:25 X 30 30
1112 718 | 10:19 5 ft F-3 | 7/18/97 10:31 X 29 28
12/13 7/18 [ 10:25| 50ft F-3 | 7/18/97 10:42 X 30 28
13/14 7/18 | 10:33| 501t F-3 | 7118/97 10:47 X 30 29
14/15 718 | 10:59 | 40 ft F-3 | 7/18/97 11:07 X 30 29
15/16 718 | 11:15] 40 ft F-3 | 7/18/97 11:22 X 30 29
117 7/18 | 11:44 | 551t F-3 | 7/18/97 11:50 X 30 28
17/18 7/18 2'05 | 581t F-4 | 7/18/97 2:28 X 30 27
18/19 7/18 2:15 58 ft F-4 | 7/18/97 2:29 X 30 28
19/20 7/18 3:19 65 ft F-4 | 718/97 3:29 X 30 28
20/21 7/18 3:40 68 ft F-4 | 7/18/97 3:44 X 29 27
22/23 7/18 3:50 301t F-4 | 7/18/97 4:12 X 28 26
21/23 7/18 4:05 25 ft F-4 | 7/18/97 4:14 X 30 27
21/22 7/18 4:10 25 ft F-4 | 7/18/97 4:16 X 30 28
25/28 7/23 | 11:12| 3501t F-7 | 7/23/97 11:49 X 28 26
23/25 7/23 | 11:45 5 ft F-7 | 7/23/97 1:14 X 28 27
16/27 7/23 AM 40 F-7 | 7/23/97 1:00 X 30 29
27/28 7/23 | 11:45) 40ft F-8 | 7/23/97 1:.08 X 29 26
28/29 7/23 1:50 15 ft F-8 | 7/23/97 2:24 X 30 27
28/29 7/23 1:52 15 ft F-8 | 7/23/97 2:28 X 30 28
25/29 7123 2:20 | 197 ft F-8 | 7/23/97 2:45 X 30 28
28/30 7/23 3:45 | 1081t F-8 | 7/24/97 10:53 X 30 27
29/30 7/23 3:30 | 1971t F-8 | 7/24/97 10:54 X 30 28
28/31 7/23 4:00 | 3081t F-8 | 7/24/97 11:21 X 29 27
30/31 7/23 3:55 25 ft F-8 | 7/24/97 11:31 X 27 27
30/31 7/23 3:56 5 ft F-8 | 7/24/97 1:03 X -5 -5
23/24 7/22 9:24 20 ft F-5 | 7/22/97 10:46 X 30 27
22/24 7/22 9:30 20 ft F-5 | 7/22/97 10:46 X 30 30
24/26 7/22 4:30 10 ft F-6 | 7/24/97 7:45 X -5 -5
25/26 7/22 4:20 15 ft F-6 | 7/24/97 7:50 X -5 -5
23/25 7/22 4:32 30t F-6 | 7/24/97 7:55 X -5 -5
21/25 7/22 4:35 30 ft F-6 | 7/24/97 8:00 X -5 -5
20/25 7122 4:38 30 ft F-6 | 7/24/97 8:05 X -5 -5
19/25 7/22 4:41 30 ft F-6 | 7/24/97 8:10 X -5 -5
18/25 7/22 4:44 30 ft F-6 | 7/24/97 8:15 X -5 -5
17/25 7122 4:47 30 ft F-6 | 7/24/97 8:20 X -5 -5
1125 7/22 4:50 30 ft F-6 | 7/24/97 8:25 X -5 -5
2/25 7/22 4:53 30 ft F-6 | 7/24/97 8:30 X -5 -5
3/25 7/22 4:56 301t F-6 | 7/24/97 8:35 X -5 -5
4/25 7/22 4:59 30 ft F-6 | 7/24/97 8:40 X -5 -5
5/25 7/22 5:02 30 ft F-6 | 7/24/97 8:45 X -5 -5
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Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102" Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial#|Test Date [Test Time| Test Box Pressure(psi) | Pressure(psi)

6/25 7/22 5:05 30 ft F-6 | 7/24/97 8:50 X -5 -5
7125 7122 5:08 30 ft F-6 | 7/24/97 8:55 X -5 -5
8/25 7/22 5:11 30 ft F-6 | 7/24/97 9:00 X -5 -5
9/25 7122 5:18 30 ft F-6 | 7/24/97 9:05 X -5 -5
10/25 7122 5:17 301t F-6 | 7/24/97 9:10 X -5 -5
11/25 7122 5:20 30 ft F-6 | 7/24/97 9:15 X -5 -5
12/25 7/22 5:23 30 ft F-6 | 7/24/97 9:20 X -5 -5
13/25 7122 5:26 30t F-6 | 7/24/97 9:25 X -5 -5
15/25 7122 5:29 4t F-6 | 7/24/97 9:30 X -5 -5
16/25 7/22 5:30 15 ft F-6 | 7/24/97 9:35 X -5 -5
31/32 7/24 4:10 | 2851t F-9 | 7/24/97 4:54 X 30 28
32/33 7124 4:30 30 ft F-9 | 7/24/97 5:02 X 29 26
31/33 7124 5:40 40 ft F- 7125/97 8:46 X 30 28
30/33 7124 5:22 | 1051t F-9 | 7/25/97 8:46 X 30 27
30/33 7124 5:12 95 ft F-9 | 7/25/97 9:00 X 30 28
33/34 7124 5:00 301t F-9 | 7/25/97 PM X -5 -5
30/34 7/24 5:11 8 ft F-9 | 7/25/97 9:00 X 29 29
30/34 7124 5:10 321t F-9 | 7/25/97 9:24 X 30 29
30/34 7124 5:07 22 ft F-9 | 7/25/97 9:24 X 29 28
31/35 7124 PM 10 ft F-9 | 7/25/97 11:29 X 30 28
32/35 7124 PM 6 ft F-9 | 7/25/97 11:31 X 30 28
36/37 7125 9:30 30 ft F-11 | 7/25/97 11:44 X 30 28
32/36 7/25 |10:30 6 ft F-11 | 7/25/97 1:07 X 29 28
32/36 7/25 110:00| 90ft F-11 | 7/25/97 1:11 X 30 29
32/37 7/25 |10:.00 | 206ft | F-11 | 7/25/97 1:37 X 30 29
33/37 7125 9:40 | 243ft | F-11 | 7/25/97 1:39 X 29 27
34/37 7/25 9:00 42 ft F-11 | 7/25/97 2:04 X 30 29
37/38 7/29 | 10:34 1 224 F-12 | 7/29/97 11:28 X 30 29
38/39 7/29 | 11:15] 30ft F-12 | 7/29/97 11:20 X 29 28
38/39 7/29 | 11:20| 29ft F-12 | 7/29/97 3:00 X 30 29
36/39 7/29 | 11:40 | 45ft F-12 | 7/29/97 312 X 30 29
36/39 7/129 | 11:45) 651t F-12 | 7/29/97 3:20 X 30 28
41/42 7129 PM 30 ft F-13 | 7/29/97 3:46 X 30 28
39/40 7/29 PM 124 ft | F-13 | 7/29/97 3:47 X 30 28
39/41 7/29 PM 267 ft | F-13 | 7/29/97 3:58 X 30 27
38/41 7/29 PM 224 ft | F-13 | 7/29/97 4:10 X 30 29
41/43 7129 PM 485ft | F-13 | 7/29/97 4:45 X 30 30
42/43 7129 PM 30 ft F-13 | 7/29/97 4:50 X 29 27
41/42 7129 PM 8 ft F-13 | 7/29/97 5:06 X 29 28
40/42 7129 PM 124 | F-13 | 7/29/97 5:07 X 30 27
43/44 7/30 | 10:55| 485t | F-14 | 7/30/97 1:45 X 30 29
42/44 7/30 | 11:45| 631t F-14 | 7/30/97 1:46 X 30 30
44/45 7/30 | 11:55 30 F-14 | 7/30/97 2:01 X 30 29
42/45 7/30 | 12:07| 70ft F-15 | 7/30/97 2:02 X 30 30
44/46 7/30 4:20 | 260ft | F-16 | 7/30/97 4:51 X 30 27
46/47 7/30 4:40 30 ft F-16 | 7/30/97 4:54 X 30 30
45/47 7130 4:43 53 ft F-16 | 7/31/97 4:57 X 30 29
45/47 7130 5:00 311t F-16 | 7/31/97 4:58 X 29 28
44/47 7/30 5:03 | 60 ft | F-16 | 7/31/97 8:10 X 30 29
44/47 7/30 5:10 | 237ft | F-16 | 7/31/97 8:11 X 30 28
46/48 7130 2:00 | 260ft | F-18 | 7/31/97 3:24 X 30 28
47/48 7/30 2:25 8 ft F-18 | 7/31/97 PM X -5 -5
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Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102" Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial #|Test Date |Test Time| Test Box Pressure(psi) | Pressure(psi)
47/48 7/31 2:30 | 160ft | F-18 | 7/31/97 3:44 X 30 29
47/49 7/31 2:50 | 1751 | F-18 | 7/31/97 3:55 X 30 30
48/49 7/31 2:42 30 F-18 | 7/31/97 3:47 X 27 25
32/CSEAST | 7/31 11:41 | 48ft F-17 | 7/31/97 11:53 X 30 28
32/CS WEST| 7/31 1:15 48 ft F-18 | 7/31/97 12:30 X 30 29
33/CSEAST | 7/31 11:36 | 28ft F-17 | 7/31/97 1:48 X 30 28
33/CSWEST| 7/31 1:20 28 ft F-18 | 7/31/97 2:26 X 30 28
33/CSEAST | 7/31 11:33 | 751t F-17 | 7/31/97 1:46 X 30 30
33/CSWEST| 7/31 1:28 75 ft F-18 | 7/31/97 2:15 X 30 30
33/ICSEAST | 7/31 11:25] 751t F-17 | 7/31/97 1:46 X 30 30
33/CS WEST| 7/31 1:36 75 it F-18 | 7/31/97 2:06 X 30 29
33/CSEAST | 7/31 11:15| 621t F-17 | 7/31/97 1:55 X 29 28
33/CSWEST| 7/31 1.44 62 ft F-18 | 7/31/97 2:.03 X 30 30
46/48 7/31 2:00 | 260f | F-18 | 7/31/97 3:24 X 30 28
47/48 7/31 2:25 8 ft F-18 | 7/31/97 PM X -5 -5
47/48 7/31 2:30 | 160ft | F-18 | 7/31/97 3:44 X 30 28
47/49 7/31 2:50 | 2331ft | F-18 | 7/31/97 3:55 X 30 30
48/49 7/31 2:42 30 ft F-18 | 7/31/97 3:47 X 27 25
47/50 8/1 10:55| 233ft | F-19 | 8/1/97 12:53 X 30 29
48/50 8/1 10:17 | 370t | F-19 | 8/1/97 12:53 X 30 29
48/50 8/1 10:15| 40ft F-19 | 8/M1/97 1:26 X 29 28
50/51 8/1 1:20 | 2681t | F-20 | 8/1/97 2:20 X 29 28
51/52 8/1 1:55 30 ft F-20 | 8/1/97 301t X 30 28
50/52 8/1 2:00 | 3471t | F-20 | 8/1/97 2:35 X 30 28
51/53 8/1 3:05 | 250t | F-20 | 8/1/97 3:33 X 30 27
52/53 8/1 3:30 | 3151t | F-20 | 8/1/97 4:00 X 30 30
53/54 8/4 3:10 | 243ft | F-21 | 8/4/97 4:00 X 30 30
54/55 8/4 3:30 301t F-21 | 8/4/97 4:00 X 30 30
53/55 8/4 345 | 2371 | F-21 | 8/4/97 4:13 X 30 28
54/56 8/5 9:00 | 243ft | F-22 | 8/5/97 10:23 X 30 29
55/56 8/5 9:25 | 102ft | F-22 | 8/5/97 10:22 X 30 28
56/57 8/5 10:40 | 2271 | F-22 | 8/5/97 11:14 X 30 28
56/57 8/5 10:39 41t F-22 | 8/5/97 11:30 X -5 -5
57/58 8/5 11:00 | 431t F-22 | 8/5/97 11:36 X 30 29
57/58 8/5 11:37| 751t F-22 | 8/5/97 11:45 X 30 28
58/59 8/5 3:22 88 ft F-22 | 8/5/97 4:05 X 30 28
58/59 8/5 3:20 51t F-22 | 8/6/97 PM X -5 -5
57/59 8/5 3:30 90 ft F-23 | 8/5/97 4:05 X 30 30
56/59 8/5 3:40 24 ft F-23 | 8/5/97 3:53 X 30 29
59/60 8/5 3:45 301t F-23 | 8/5/97 4:15 X 30 28
56/60 8/5 3:50 75 ft F-23 | 8/5/97 4:20 X 30 29
55/60 8/5 4:.00 | 100ft | F-23 | 8/5/97 4:29 X 29 29
53/60 8/5 4:10 55 F-23 | 8/5/97 4:38 X 30 29
60/61 8/5 4:15 125 F-23 | 8/5/97 4:50 X 30 28
61/62 8/5 4:45 25 F-23 | 8/5/97 5:01 X 30 28
53/61 8/5 4:30 17 F-23 | 8/5/97 5:09 X 30 28
52/61 8/5 4:33 57 F-23 | 8/6/97 7:59 X 30 28
50/61 8/5 4:20 25 F-23 | 8/6/97 8:06 X 30 28
50/62 8/5 4:50 15 F-23 | 8/6/97 8:13 X 30 28
49/62 8/5 4:55 15 ft F-23 | 8/6/97 8:14 X 30 29
59/63 8/6 2:25 10 ft F-24 | 8/6/97 PM X -5 -5
59/63 8/6 2:26 | 200ft | F-24 | 8/6/97 2:52 X 30 28
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Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102" Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length |Trial #|Test Date |Test Time| Test Box Pressure(psi) | Pressure(psi)
60/63 8/6 2:50 | 210 | F-24 | 8/6/97 3:08 X 30 29
63/64 8/6 3:40 301t F-24 | 8/6/97 3:58 X 30 29
60/64 8/6 3:45 | 1501t | F-24 | 8/6/97 4:07 X 30 29
65/66 8/6 4:15 301t F-24 | 8/6/97 4:25 X 30 29
64/66 8/6 4:23 75 ft F-24 | 8/6/97 4:35 X 30 29
64/65 8/6 4:30 80 ft F-24 | 8/6/97 4:40 X 30 28
63/67 8/7 11:25| 250ft | F-25 | 8/7/97 11:48 X 30 28
63/67 8/7 12:53 | 185ft | F-25 | 8/7/97 1:48 X 30 30
66/67 817 1:35 301t F-25 | 8/7/97 2:01 X 30 29
67/68 8/7 3:00 50 ft F-26 | 8/7/97 3:05 X 30 30
67/68 8/7 2:30 | 390ft | F-26 | 8/7/97 3:13 X 30 30
66/68 8/7 3:10 75 ft F-26 | 8/7/97 3:26 X 30 28
65/68 817 3:20 80 ft F-26 | 8/7/97 3:27 X 30 29
68/68 817 4:45 50 ft F-26 | 8/7/97 4:45 X 30 30
68/69 817 3:55 | 493ft | F-26 | 8/7/97 4:50 X 30 28
69/70 8/8 2:00 301t F-27 | 8/8/97 2:40 X 30 28
68/70 8/8 2:05 65 ft F-27 | 8/8/97 2:50 X 30 29
71172 8/8 2:25 301t F-27 | 8/8/97 3:15 X 30 30
69/72 8/8 2:35 98 ft F-27 | 8/8/97 3:15 X 30 29
69/71 8/8 2:45 | 450ft | F-27 | 8/8/97 3:27 X 30 28
70/71 8/8 3:30 65 ft F-27 | 8/8/97 3:35 X 30 29
71174 8/8 4:40 | 115f | F-27 | 8/11/97 8:02 X 30 28
73/74 8/8 4:35 30 ft F-27 | 8/11/97 8:02 X 30 29
71773 8/8 3:55 | 4061t | F-27 | 8/11/97 8:25 X 30 29
72/73 8/8 3:45 | 105ft | F-27 | 8/11/97 8:25 X 30 28
73/75 8/11 9:40 | 430ft | F-28 | 8/11/97 11:35 X 30 29
7576 8/11 11:10 | 30ft F-28 | 8/11/97 11:35 X 30 28
73/76 8/11 11115 88ft F-28 | 8/11/97 1:05 X 30 28
74/76 8/11 11:25| 1221ft | F-28 | 8/11/97 1:09 X 30 27
75177 8/11 2:10 | 260ft | F-29 | 8/11/97 2:10 260 30 28
76177 8/11 2:30 | 2171t | F-29 | 8/11/97 2:50 X 30 29
78/79 8/12 3:05 40 ft F-30 | 8/11/97 3:30 X 30 29
79/80 8/12 3:10 61 ft F-30 | 8/12/97 3:34 X 30 30
80/81 8/12 3:20 8 ft F-30 | 8/12/97 3:38 X 30 28
75/80 8/12 4:00 20 ft F-30 | 8/12/97 4:15 X 30 30
75180 8/12 5:05 10 ft F-30 | 8/12/97 5:11 X 30 29
75/80 8/12 4:02 331t F-30 | 8/12/97 4:19 X 30 29
75179 8/12 4:06 38 ft F-30 | 8/12/97 4:25 X 30 29
75178 8/12 4:25 38 ft F-30 | 8/12/97 4:25 X 30 29
75182 8/12 5:00 38 ft F-30 | 8/12/97 5:10 X 30 28
81/82 8/12 4:35 | 1141ft | F-30 | 8/12/97 5:10 X 30 30
77178 8/15 |11:30| 30ft F-32 | 8/15/97 11:50 X 30 29
77/83 8/15 |11:35| 300ft | F-32 | 8/15/97 1:05 X 30 29
77/83 8/15 |12:05| 180ft | F-32 | 8/15/97 1:10 X 30 29
84/85 8/15 2:35 15t F-33 | 8/15/97 3:10 X 30 29
84/85 8/15 2:37 15 ft F-33 | 8/15/97 3:15 X 30 28
83/85 8/15 2:50 87 ft F-33 | 8/15/97 3:10 X 30 27
83/84 8/15 3:00 | 4581t | F-33 | 8/15/97 4:35 X 30 27
82/86 8/18 3:22 15 ft F-34 | 8/18/97 4:00 X 30 27
82/86 8/18 3:20 17 ft F-34 | 8/18/97 4:05 X 30 29
82/86 8/18 3:30 | 1141t | F-34 | 8/18/97 4:15 X 30 29
85/86 8/18 4:30 | 113ft | F-34 | 8/18/97 4:45 X 30 28
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Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102" Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial # | Test Date | Test Time| Test Box Pressure(psi) | Pressure(psi)
84/87 8/18 4:43 | 230ft | F-34 | 8/18/97 4:53 X 30 29
84/87 8/18 5:05 238 F-34 | 8/18/97 5:10 X 30 28
82/87 8/19 8:50 26 ft F-35 | 8/19/97 10:55 X 30 28
81/85 8/19 8:53 34 ft F-35 | 8/19/97 10:43 X 30 29
80/85 8/19 8:56 8 ft F-35 | 8/19/97 10:43 X 30 29
80/83 8/19 8:57 22 ft F-35 | 8/19/97 10:35 X 30 30
79/83 8/19 9:00 311t F-35 | 8/19/97 10:34 X 30 29
78/83 8/19 9:03 14 ft F-35 | 8/19/97 10:36 X 30 28
88/89 8/19 |[11:50] 30ft F-35 | 8/19/97 1:04 X 30 28
89/90 8/19 1:10 301t F-36 | 8/19/97 2112 X 30 27
87/89 8/19 | 12:55| 125ft | F-36 | 8/19/97 2112 X 30 27
87/90 8/19 1:20 | 240ft | F-36 | 8/19/97 2:17 X 30 27
87/88 8/19 2:00 | 150ft | F-35 | 8/19/97 2:33 X 30 29
90/91 8/19 6:10 | 245t | F-37 | 8/20/97 8:04 X 30 28
89/91 8/19 5:55 731t F-37 | 8/20/97 8:04 X 30 28
89/91 8/19 5:25 52 ft F-36 | 8/20/97 8:15 X 30 27
88/91 8/19 5:20 55 ft F-36 | 8/20/97 8:26 X 30 28
88/91 8/19 5:00 | 2031t | F-36 | 8/19/97 8:35 X 30 29
91/92 8/20 | 10:45| 259ft | F-38 | 8/20/97 11:31 X 30 28
92/93 8/20 | 11:15| 30ft F-38 | 8/20/97 11:31 X 30 28
91/93 8/20 |11:25| 375ft | F-38 | 8/20/97 11:57 X 30 28
86/94 8/20 95 ft F-38 | 8/20/97 1:35 X 30 30
86/95 8/20 | 12:25| 551t F-38 | 8/20/97 2:18 X 30 28
94/95 8/20 | 12:35| 38ft F-38 | 8/20/97 10:10 X 30 28
94/95 8/20 |12:40| 151t F-38 | 8/20/97 10:28 X 30 27
94/96 8/25 5:15 43 ft F-42 | 8/27/97 10:22 X 30 27
94/97 8/25 5:12 30 ft F-42 | 8/27/97 10:32 X 30 28
94/97 8/25 5:10 20 it F-42 | 8/27/97 10:34 X 30 27
96/97 8/25 4:32 95 ft F-42 | 8/27/97 10:45 X 30 28
96/97 8/25 4:30 15 ft F-42 | 8/27/97 11:37 X 30 29
94/98 8/25 5:02 50 ft F-42 | 8/27/97 11:02 X 30 29
97/98 8125 4:45 70 ft F-42 | 8/27/97 11:02 X 30 28
94/98 8/25 5:00 16 ft F-42 | 8/27/97 11:14 X 30 29
98/99 8/25 4:55 251t F-42 | 8/27/97 11:15 X 30 30
96/101 8/26 AM 14 1t F-40 | 8/28/97 11:38 X 30 28
96/101 8/26 AM 13ft F-40 | 8/28/97 10:37 X 30 29
96/101 8/26 AM 119ft | F-40 | 8/28/97 10:33 X 30 28
100/101 8/26 | 10:00| 147ft | F-40 | 8/28/97 11:00 X 30 28
101/102 8/26 1:27 | 1471t | F-41 | 8/27/97 1:17 X 30 28
92/102 8/26 1:40 | 2561t | F-41 | 8/28/97 11:11 X 30 27
93/102 8/26 2:10 | 300ft | F-41 | 8/27/97 1:35 X 30 27
93/102 8/26 2:40 85 ft F-41 | 8/27/97 4:38 X 30 28
102/103 8/26 2:23 | 2121t | F-41 | 8/27/97 4:23 X 30 27
102/104 8/26 1:27 | 573 # | F-41 | 8/27/97 2:07 X 30 27
103/104 8/26 2:20 30 ft F-41 | 8/27/97 4:15 X 30 29
103/105 8/26 8:30 | 212t | F-41 | 8/27/97 2:48 X 30 27
104/105 8/26 7:55 | 334ft | F-41 | 8/27/97 2:45 X 30 28
104/106 8/26 7:30 | 2291t | F-41 | 8/28/98 11:44 X 30 30
105/106 8/26 7:52 30 ft F-41 | 8/28/97 11:44 X 30 29
105/107 8/27 2:35 | 556ft | F-43 | 8/28/97 12:47 X 30 29
106/107 8/27 215 | 2291t | F-43 | 8/28/97 12:48 X 30 27
107/108 8/27 5:25 | 1111t | F-43 | 8/28/97 1:13 X 30 30
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Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102™ Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial #| Test Date [Test Time| Test Box | Pressure(psi) | Pressure(psi)
107/108 8/27 5:24 6 ft F-43 | 8/28/97 1:30 X 30 25
107/108 8/27 5:23 6 ft F-43 | 8/28/97 1:33 X 30 27
108/110 8/28 2:15 | 1221t | F-44 | 8/28/97 2:32 X 30 30
10109/110 8/28 2:30 | 3221t | F-44 | 8/28/97 311 X 30 29
110/111 8/28 3:05 30ft | F-44 | 8/28/97 3:14 X 30 28
110/112 8/28 4:10 | 410ft | F-44 | 8/28/97 9:19 X 30 29
110/112 8/28 4:05 371t | F-44 | 8/29/97 10:44 X 30 29
110/112 8/28 4:50 | 3551t | F-44 | 8/29/97 10:00 X 30 29
111113 8/28 5:30 35ft | F-44 | 8/29/97 10:08 X 30 27
112/113 8/28 5:25 30ft | F-44 | 8/29/97 10:07 X 30 29
112/114 8/29 |10:30| 7721t | F-45 | 8/29/97 1:40 X 30 27
113/114 8/29 |11:40| 35ft | F-45 | 8/29/97 1:42 X 30 27
78/83 8/26 1:21 10ft | F-42 | 9/2/97 8:00 X -5 -5
79/83 8/26 1:19 15 | F-42 | 9/2/97 8:05 X -5 -5
80/83 8/26 1:17 15f | F-42 | 9/2/97 8:07 X -5 -5
80/85 8/26 1:16 51t F-42 | 9/2/97 8:09 X -5 -5
81/85 8/26 1:13 30ft | F-42 | 9/2/97 8:14 X -5 -5
82/87 8/26 1:11 | 4201t | F-42 | 9/2/97 8:19 X -5 -5
86/87 8/26 1:10 11 | F42 | 9/2/97 8:21 X -5 -5
88/94 8/26 1:07 25ft | F-42 | 9/2/97 8:22 X -5 -5
88/96 8/26 1:06 6 ft F-42 | 9/2/97 8:26 X -5 -5
91/100 8/26 1:03 30ft | F-42 | 9/2/97 8:27 X -5 -5
92/101 8/26 1:00 30ft | F-42 | 9/2/97 8:32 X -5 -5
114/115 8/29 1:28 | 304ft | F-46 | 9/3/97 10:26 X -5 -5
114/116 8/29 2:06 85ft | F-46 | 9/3/97 10:38 X
114/116 8/29 2:15 | 715t | F-46 | 9/3/97 10:47 X 30 28
115/116 8/29 2:01 30ft | F-47 | 9/4/97 10:18 X 30 28
115M117 9/3 4:04 | 3201t | F47 | 9/4/97 10:07 X 30 28
1161117 9/3 9:35 | 330ft | F-47 | 9/4/97 10:00 X 30 29
117/118 9/3 5:05 20t | F-47 | 9/4/97 9:12 X 30 30
117/118 9/3 5:07 10ft | F-47 | 9/4/97 9:13 X 30 30
116/118 9/3 513 | 1731t | F-47 | 9/4/97 10:24 X 30 28
118/119 9/4 3:30 | 185ft | F-48 | 9/4/97 3:49 X 30 28
1171119 9/4 2:45 | 654ft | F-48 | 9/4/97 4:05 X 30 28
118/119 9/4 3:45 51t F-48 | 9/4/97 4:30 X 30 28
119/120 9/4 4:01 | 131ft | F-48 | 9/4/97 8:43 X 30 28
120/121 9/4 4:35 30ft | F-48 | 9/5/97 8:43 X 30 28
119/121 9/4 4:40 | 463ft | F-48 | 9/5/97 8:58 X 30 28
119/122 9/5 1:30 | 2341t | F-48 | 9/9/97 8:39 X 30 28
120/122 9/5 2:04 30ft | F-49 | 9/9/97 8:45 X 30 30
120/123 9/5 245 82ft | F-49 | 9/9/97 7:45 X 30 28
121123 9/5 2:55 | 231ft | F-47 | 9/9/97 8:20 X 30 28
121123 9/5 3:18 16 | F-49 | 9/9/97 8:15 X 30 30
1211123 9/5 3:20 | 103ft | F-49 | 9/9/97 7:59 X 30 29
121/124 9/5 3:37 | 121ft | F-49 | 9/9/97 8:05 X 30 28
123/125 9/9 2:20 | 4001t | F-50 | 9/9/97 3:00 X 30 29
124/425 9/9 2:54 | 125ft | F-50 | 9/9/97 3:15 X 30 29
124/125 9/5 3:34 30ft | F-49 | 9/9/97 3:02 X 30 29
125/156 9/9 3:24 | 482ft | F-50 | 9/9/97 4:05 X 30 28
126/127 9/9 4:30 | 430ft | F-50 | 9/9/97 5:14 X 30 28
127/128 9/15 1:38 41f | F-51 | 9/15/97 1:45 X 30 28
127/129 9/15 1:35 | 2521ft | F-51 | 9/15/97 2:10 X 30 29
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Table 4.5-7, page 7 of 9

Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102™ Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial # | Test Date | Test Time| Test Box Pressure(psi) | Pressure(psi)
128/129 9/15 1:30 301t F-51 | 9/15/97 1:50 X 30 28
129/130 9/15 3:00 | 238ft | F-51 | 9/15/97 3:29 X 30 29
132/133 9/16 9:52 | 131t | F-52 | 9/16/97 10:12 X 30 28
131/132 9/16 9:03 90 ft F-52 | 9/16/97 10:13 X 30 27
131/132 9/16 9:12 18 ft F-52 | 9/16/97 10:23 X 30 27
133/134 9/16 | 10:50 | 133ft | F-52 | 9/16/97 11:29 X 30 27
134/135 9/16 |11:00| 133ft | F-52 | 9/16/97 11:30 X 30 27
130/131 9/15 3:45 30 ft F-52 | 9/16/97 1:40 X 30 29
135/136 9/16 1:25 | 125ft | F-52 | 9/16/97 1:55 X 30 28
136/138 9/16 2:00 | 117ft | F-52 | 9/16/97 2:22 X 30 30
136/137 9/16 1:50 301t F-52 | 9/16/97 2:22 X 30 30
137/138 9/16 2:10 10 ft F-52 | 9/16/97 2:33 X -5 -5
135/137 9/16 1:40 5ft F-52 | 9/16/97 2:00 X -5 -5
130/132 9/16 | 11:30 ] 33ft F-52 | 9/16/97 2:45 X -5 -5
130/133 916 | 11:34 41t F-52 | 9/16/97 2:50 X -5 -5
129/133 9/16 | 11:35| 22ft F-52 | 9/16/97 2:53 X -5 -5
128/133 9/16 | 11:38 7 ft F-52 | 9/16/97 2:58 X -5 -5
128/134 9/16 | 11:39| 30ft F-52 | 9/16/97 3:00 X -5 -5
138/139 9/16 2:50 | 1071 | F-52 | 9/16/97 3:05 X 30 29
139/140 9/16 3:10 30 ft F-52 | 9/16/97 3:20 X 30 28
138/141 9/16 3:20 | 1071 | F-52 | 9/16/97 3:32 X 30 28
141/142 9/16 4:00 | 1191 | F-53 | 9/17/97 7:58 X 30 29
142/143 917 8:26 | 120ft | F-54 | 9/17/97 9:08 X 30 29
143/144 9/17 9:00 | 120ft | F-54 | 9/17/97 9:15 X 30 28
128/135 9/16 4:20 11 ft F-53 | 9/22/97 PM X -5 -5
127/135 9/16 4:21 20 ft F-53 | 9/22/97 PM X -5 -5
127/136 9/16 4:23 30 ft F-53 | 9/22/97 PM X -5 -5
127/138 9/16 4:26 30 ft F-53 | 9/22/97 PM X -5 -5
127/139 9/16 4:29 301t F-53 | 9/22/97 PM X -5 -5
1271141 9/16 4:32 301t F-53 | 9/22/97 PM X -5 -5
126/142 9/16 4:35 30 ft F-53 | 9/22/97 PM X -5 -5
126/143 9/17 | 10:00| 30ft F-53 | 9/22/97 PM X -5 -5
126/144 917 | 10:03| 121t F-53 | 9/22/97 PM X -5 -5
125/144 9/17 110:.04| 191t F-54 | 9/22/97 PM X -5 -5
125/145 9/17 }10:07| 30ft F-54 | 9/22/97 PM X -5 -5
144/145 9/17 |10:30| 120ft | F-54 | 9/M17/97 10:50 X X 30 28
145/146 917 | 11:22| 1201t | F-54 | 9/17/97 11:44 X X 30 27
146/147 9/22 | 1045 133ft | F-55 | 9/22/97 10:57 X 30 28
147/148 9/22 2:17 80 ft F-56 | 9/22/97 2:59 X 30 29
147/148 9/22 2:25 65 ft F-56 | 9/22/97 3:10 X 30 28
131/153 9/23 9:00 70 ft F-57 | 9/23/97 10:00 X 30 29
153/154 9/23 9:10 70 ft F-57 | 9/23/97 10:01 X 30 29
154/155 9/23 |10:45| 86ft F-57 | 9/23/97 10:54 X 30 28
130/149 9/22 5:07 | 1181t | F-56 | 9/23/97 2:28 X 30 28
130/149 9/22 5:19 70 ft F-56 | 9/23/97 2:29 X 30 28
149/150 9/22 5:00 30 ft F-56 | 9/23/97 2:33 X 30 28
149/151 9/22 6:00 | 132ft | F-56 | 9/23/97 2:35 X 30 29
150/151 9/22 6:14 53 ft F-56 | 9/23/97 2:46 X 30 28
150/152 9/23 6:20 20 ft F-56 | 9/23/97 2:52 X 30 29
151/152 9/22 5:50 30 ft F-56 | 9/23/97 2:55 X 30 28
123/146 9/22 3:00 30 ft F-56 | 9/24/97 8:00 X -5 -5
120/147 9/22 3:03 30 ft F-56 | 9/24/97 8:05 X -5 -5
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Table 4.5-7, page 8 of 9

Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102" Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial #| Test Date | Test Time| Test Box Pressure(psi) | Pressure(psi)
130/131 9/15 3:30 301t F-56 | 9/24/97 9:00 X -5 -5
131/149 9/22 6:30 301t F-56 | 9/24/97 9:05 X -5 -5
131/151 9/22 6:33 301t F-56 | 9/24/97 9:10 X -5 -5
157/153 9/23 | 11:00] 30ft F-57 | 9/24/97 9:15 X -5 -5
151/154 9/23 | 11:03| 30ft F-57 | 9/24/97 9:20 X -5 -5
151/155 9/23 | 11:06 | 30ft F-57 | 9/22/97 9:25 X -5 -5
151/156 9/25 8:32 25 ft F-59 | 9/25/97 8:50 X 30 29
155/157 9/25 9:23 82 ft F-59 | 9/25/97 10:00 X 30 28
148/159 9/27 9:15 | 150t | F-60 | 9/27/97 10:09 X 30 27
150/160 9/27 |11:.05| 105ft | F-60 | 9/27/97 11:20 X 30 29
160/161 9/27 | 11:35| 831t F-60 | 9/27/97 1:.07 X 30 27
161/161 9/27 | 1145| 171t F-60 | 10/1/97 AM X -5 -5
161/162 9/27 2:00 88 ft F-61 | 9/27/97 2:35 X 30 28
162/163 9/27 2:10 80 ft F-61 | 9/27/97 2:45 X 30 28
163/164 9/27 2:55 75 ft F-61 | 9/27/97 3:04 X 30 29
164/165 9/27 3:.00 60 ft F-61 | 9/27/97 3:112 X 30 27
165/166 9/27 3:15 28 ft F-61 | 9/27/97 3:22 X 30 27
120/148 9/22 3:06 301t F-56 | 10/1/98 8:05 X -5 -5
122/159 9/27 3:30 30 ft F-61 | 10/1/98 8:10 X -5 -5
122/160 9/27 3:33 30 ft F-61 | 10/1/98 8:13 X -5 -5
122/161 9/27 3:36 30 ft F-61 | 10/1/98 8:17 X -5 -5
122/162 9/27 3:39 30 ft F-61 | 10/1/98 8:20 X -5 -5
122/163 9/27 3:42 30 ft F-61 | 10/1/98 8:24 X -5 -5
122/164 9/27 3:45 30 ft F-61 | 10/1/98 8:27 X -5 -5
122/165 9/27 3:48 15 ft F-61 | 10/1/98 8:31 X -5 -5
122/166 9/27 3:51 30 ft F-61 | 10/1/98 8:35 X -5 -5
159/167 9/27 4:50 301t F-61 | 10/1/98 8:40 X -5 -5
160/167 9/27 4:54 30t F-61 | 10/1/98 8:44 X -5 -5
161/167 9/27 4:57 301t F-61 | 10/1/98 8:48 X -5 -5
162/167 9/27 5:00 301t F-61 | 10/1/98 8:51 X -5 -5
163/167 9/27 5:03 30t F-61 | 10/1/98 8:55 X -5 -5
1643167 9/27 5:06 30 ft F-61 | 10/1/98 8:58 X -5 -5
165/167 9/27 5:09 30 ft F-61 | 10/1/98 9:00 X -5 -5
167/168 9/28 8:17 | 163ft | F-62 | 9/28/97 8:42 X 30 28
168/169 9/28 911 | 1411 | F-62 | 9/28/97 10:03 X 30 28
167/170 9/28 |10:40| 112ft | F-62 | 9/28/97 10:55 X 30 28
170171 9/28 |10:55| 88ft F-62 | 9/28/97 11:08 X 30 29
171/172 9/28 |11:10| 501t F-62 | 9/28/97 11:22 X 30 28
156/173 9/28 | 11:11| 80ft F-63 | 9/28/97 1:50 X 30 27
158/174 9/28 1:22 66 ft F-63 | 9/28/97 1:52 X 30 28
1571158 9/28 9:03 78 ft F-59 | 9/28/97 2:20 X 30 29
175/176 9/28 2:22 301t F-63 9/ 2:28 X 30 28
1751177 9/28 2:29 50 ft F-63 | 9/28/97 2:45 X 30 29
1771179 9/28 2:36 25 ft F-63 | 9/28/97 2:45 X 30 28
178/180 9/28 2:48 44 ft F-63 | 9/28/97 3:01 X 30 27
180/181 9/28 2:56 32 ft F-63 | 9/28/97 3:07 X 30 28
181/182 9/28 2:59 20 ft F-63 | 9/28/97 3:11 X 30 28
173/176 9/28 3:04 7 ft F-63 | 9/28/97 3:24 X 30 27
173/175 9/28 3:06 58 ft F-63 | 9/28/97 3:22 X 30 29
158/173 9/28 3:25 301t F-63 | 9/28/97 3:33 X 30 29
173/174 9/28 3:30 301t F-63 | 9/28/97 3:37 X 30 30
176/178 9/28 3:41 11 ft F-63 | 10/1/97 PM X -5 -5
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Table 4.5-7, page 9 of 9

Summary of Geosynthetic Quality Control Procedures
Seams of the LLDPE Liner

102" Street Landfill Site

Seam Pressure | Vacuum Start Ending
Seam # Date | Time | Length | Trial #|Test Date |Test Time|[ Test Box | Pressure(psi) | Pressure(psi)
175/178 9/28 3:42 20 ft F-63 | 9/28/97 3:50 X 30 28
177/180 9/28 3:44 33ft | F-63 | 9/28/97 3:58 X 30 28
179/181 9/28 3:47 25f | F-63 | 9/28/97 9:28 X 30 27
177/181 9/28 3:48 8 ft F-63 | 10/1/97 PM X -5 -5
179/181 9/28 3:52 16ft | F-63 | 10/1/97 PM X -5 -5
1741178 9/28 2:42 60ft | F-63 | 9/28/97 2:55 X 30 28
156/158 9/28 1:30 30ft | F-63 | 10/1/97 PM X -5 -5
156/157 9/28 1:33 30ft | F-63 | 10/1/97 PM X -5 -5
155/156 9/28 1:36 30ft | F-63 | 10/1/97 PM X -5 -5
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Table 4.5-10
Summary of Geonet Results
102" Street Landfill Site

Average | MD Tensile

Batch Bill of | Thickness | Strength Weight Carbon Density Transmissivity
Roli Number | Number | Lading (inches) (ppi) (Ib/ft2) | Black % | (g/lcm”3) | (m"2/sec x 10e-3)
7A0401154 OPE 13648 0.2217 - 0.1881 2.63 - 1.73
7A0401164 OPE 13648 0.2217 - 0.1932 2.31 - -
7A0401134 OPE 13648 0.2155 - 0.1909 247 - -
7A0401124 OPE 13648 0.2189 - 0.1875 242 -
7A0401114 OPE 13648 0.2214 55.3 0.1785 2.82 0.948 -
7A0401144 OPE 13648 0.2254 53.9 0.1822 2.46 0.949 -
7A0401194 OPE 13648 0.2202 - 0.1864 2.54 -
7G1400224 OPE 13657 0.2114 52.7 0.1669 1.93 0.951 1.51
7A0401054 OPE 13657 0.2050 49.2 0.1711 2.48 0.946 -
7A0401014 OPE 13657 0.2072 50.2 0.1721 2.15 0.947 2.09
7A0500274 OPE 13657 0.2279 56.6 0.1951 2.34 - 2.56
7A0401084 OPE 13657 0.2437 55.5 0.1879 3.05 0.951 2.73
7A0700124 OPE1 13949 0.1854 44.3 0.1441 2.51 0.947 -
7A0700134 OPE1 13949 0.1880 - 0.1458 2.42 - -
7E0202104 331A 13821 0.2268 58.6 0.1740 2.56 0.949 -
7A0700144 OPE1 13838 0.2030 - 0.2154 2.44 - -
7A0600384 OPE1 13992 0.2247 53.8 0.1823 2.74 0.941 2.10
7A0600484 OPE1 13992 0.2130 57.3 0.1863 2.48 0.955
7A0700074 OPE1 13992 0.2276 - 0.1960 2.74 - -
7A0700114 OPE1 13992 0.2165 63.7 0.2091 2.58 0.946 1.82
4H1800164 CVRP 13626 0.1907 40.7 0.1441 2.42 0.949 -
4H1800204 CVRP 13626 0.1836 44.9 0.1438 2.33 0.948 -
5L1300164 GPE 13626 0.1977 52.5 0.1483 2.51 0.943 1.76
6C0200024 GPE 13626 0.1945 - 0.2098 - - -
6C0200034 GPE 13626 0.1958 - 0.2131 - - -
6C0200044 GPE 13626 0.1977 - 0.2211 - - -
6C0200054 GPE 13626 0.2065 58.1 0.2241 273 0.95 1.05
7A0401064 OPE 13999 0.2122 - 0.1729 3.16 - -
7A0600394 OPE1 13999 0.2274 - 0.1843 2.59 - -
7A0700034 OPE1 13999 0.2300 - 0.1938 2.64 - -
7A0700044 OPE1 13999 0.2156 - 0.1984 2.75 - -
7A0700064 OPE1 13999 0.2190 - 0.1697 2.74 - -
7A0600364 OPE1 13959 0.2207 - 0.1812 2.66 - -
7A0600444 OPE1 13959 0.2130 59.9 0.1763 2.96 0.941 1.98
7A0700024 OPE1 13959 0.2264 57.9 0.1892 2.65 0.948 -
7A0700054 OPE1 13959 0.2199 58.2 0.1703 2.46 0.948 2.00
7A0700154 OPE1 14182 0.2055 58.9 0.2027 2.52 0.943 -
7A0700224 OPET1 14188 0.2456 - 0.1972 2.05 - -
7G2300014 GPE 14189 0.2159 - 0.1606 - - -
7A0700264 OPE1 14397 0.2233 61.4 0.2060 3.27 - -
7G2000194 OPE 14397 0.2066 - 0.1515 - - -
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Table 4.5-13

Summary of Geotechnical Results
Topsoil Testing

102" Street Landfill Site

Water Gradation pHin .01M
Date | Sample No. |Borrow Source Content | Organic % | Ash % |< 200 Sieve| pH in H20 CaCi2
7/29/97 | 07297-1 |Buffalo Creek 19.0% 5.9% 94.1% 27 6.2 57
9/18/97 | 09187-2 |Buffalo Creek 21.3% 5.7% 94.3% 25 6.7 6.7
10/3/97 | 10037-1 |Frontier 25.0% 5.0% 95.0% 87 7.0 6.8
10/6/97 | 10067-2 |Buffalo Creek 22.1% 5.2% 94.8% 28 7.0 6.8
10/17/97 | 10177-1 |Frontier 20.2% 5.5% 94.5% 86 6.7 6.3
10/21/97 | 10217-1 |Frontier 20.3% 5.0% 95.0% 84 7.1 6.9
10/21/97 | 10217-2 |Frontier 18.7% 5.5% 94.5% 83 6.7 6.5
10/23/97 | 10237-1 |Frontier 21.3% 5.5% 94.5% 85 6.4 6.1
10/31/97 | 10317-1 |Air Base 22.3% 4.6% 95.4% 84 6.7 6.5
10/31/97 | 10317-2 |Frontier 23.1% 4.2% 95.8% 69 7.4 7.1
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Table 4.6-1, page 1 of 5
Summary Table of APL Collection Trench Depths

102" Street Landfill Site

Actual Actual Actual Actual
Ground Bottom Depth to Top of Pipe
Station Elevation Depth Dug Elevation Top of Pipe Elevation

0 574.17 14.5 559.67 11.6 562.57
10 574.31 13.9 560.41 12.0 562.31
20 574.45 13.8 560.65 12.0 562.45
30 574.50 13.9 560.60 12.1 562.40
40 574.54 13.9 560.64 12.2 562.34
50 574.51 14.8 559.71 12.2 562.31
60 574.48 15.0 559.48 12.5 561.98
70 574.57 14.5 560.07 125 562.07
80 574.65 15.0 559.65 12.5 562.15
90 574.66 14.0 560.66 12.6 562.11
100 574.67 14.7 559.97 12.6 562.07
110 574.68 14.6 560.08 12.2 562.48
120 574.69 14.3 560.39 11.8 562.89
130 574.64 14.8 559.84 123 562.34
140 574.58 15.0 559.58 12.8 561.78
150 574.50 14.9 559.60 12.8 561.75
160 574.41 15.0 559.41 12.7 561.71
170 574.43 15.0 559.43 12.8 561.68
180 574.44 14.5 559.94 12.8 561.64
190 574.33 14.8 559.53 12.7 561.63
200 574.21 15.0 559.21 12.6 561.61
210 574.07 14.4 559.67 12.7 561.37
220 573.92 14.8 559.12 12.8 561.12
230 573.72 14.7 559.02 12.6 561.12
240 573.52 14.0 559.52 12.4 561.12
250 573.55 14.2 559.35 12.4 561.15
260 573.58 14.5 559.08 124 561.18
270 573.63 14.6 559.03 12.6 561.03
280 573.68 14.8 558.88 12.8 560.88
290 573.69 14.8 558.89 12.8 560.89
300 573.70 15.2 558.50 12.8 560.90
310 573.59 14.4 559.19 12.8 560.84
320 573.48 14.8 558.68 12.7 560.78
330 573.46 14.3 559.16 12.7 560.76
340 573.43 14.6 558.83 12.7 560.73
350 573.46 14.6 558.86 12.7 560.81
360 573.48 14.7 558.78 12.6 560.88
370 573.51 14.8 558.71 12.9 560.61
380 573.54 14.8 558.74 13.2 560.34
390 573.54 14.6 558.94 13.0 560.54
400 573.54 14.3 559.24 12.8 560.74
410 573.13 14.2 558.93 12.7 560.43
420 572.72 13.6 559.12 12.6 560.12
430 572.60 13.7 558.90 12.6 560.05
440 572.48 14.0 558.48 12.5 559.98
450 572.37 14.0 558.37 12.5 559.92
460 572.25 13.7 558.55 124 559.85
510 571.15 13.0 558.15 11.1 560.05
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Actual Actual Actual Actual
Ground Bottom Depth to Top of Pipe
Station Elevation Depth Dug Elevation Top of Pipe Elevation

520 571.12 12.4 558.72 11.2 559.92
530 570.92 11.8 559.12 11.0 559.97
540 570.72 12.0 558.72 10.7 560.02
550 570.58 11.5 559.08 10.5 560.08
560 570.44 11.8 558.64 10.3 560.14
570 570.37 11.8 558.57 10.2 560.22
580 570.30 11.8 558.50 10.0 560.30
590 570.36 114 558.96 10.0 560.36
600 570.41 11.5 558.91 10.0 560.41
610 570.46 11.4 559.06 10.1 560.36
620 570.51 11.5 559.01 10.2 560.31
630 570.45 114 559.05 10.0 560.45
640 570.38 11.3 559.08 9.8 560.58
650 570.37 11.0 559.37 9.8 560.57
660 570.35 11.3 559.05 9.8 560.55
670 570.26 11.0 559.26 9.6 560.66
680 570.17 11.0 559.17 9.4 560.77
690 570.13 11.1 559.03 9.3 560.88
700 570.09 11.2 558.89 9.1 560.99
710 570.05 11.0 559.05 9.1 560.95
720 570.01 10.7 559.31 9.1 560.91
730 570.07 10.3 559.77 9.1 561.02
740 570.13 10.5 559.63 9.0 561.13
750 570.15 10.4 559.75 9.0 561.20
760 570.16 10.5 559.66 8.9 561.26
770 570.12 10.4 559.72 9.0 561.17
780 570.08 10.5 559.58 8.8 561.28
790 570.07 10.5 559.57 8.7 561.37
800 570.06 10.5 559.56 8.6 561.46
810 570.06 10.4 559.66 8.5 561.56
820 570.06 11.0 559.06 8.5 561.56
830 570.04 11.0 559.04 8.6 561.49
840 570.01 11.5 558.51 8.6 561.41
850 570.03 12.0 558.03 8.7 561.38
860 570.04 12.0 558.04 8.7 561.34
870 570.07 12.0 558.07 8.8 561.27
880 570.10 10.5 559.60 8.9 561.20
890 570.15 10.6 559.55 9.0 561.15
900 570.20 10.6 559.60 9.1 561.10
910 570.24 10.5 559.74 9.2 561.04
920 570.28 10.8 559.48 9.3 560.98
930 570.24 10.9 559.34 9.3 560.94
940 570.19 10.5 559.69 9.3 560.89
950 570.25 10.7 559.55 9.5 560.80
960 570.30 10.8 559.50 9.6 560.70
970 570.29 10.9 559.39 9.6 560.69
980 570.27 11.0 559.27 9.6 560.67
990 570.24 11.0 559.24 9.7 560.59
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Ground Bottom Depth to Top of Pipe
Station Elevation Depth Dug Elevation Top of Pipe Elevation

1000 570.21 11.1 559.11 9.7 560.51
1010 570.02 11.0 559.02 9.6 560.47
1020 569.83 11.1 558.73 9.4 560.43
1030 569.91 11.1 558.81 9.6 560.36
1040 569.98 11.3 558.68 9.7 560.28
1050 569.95 11.2 558.75 9.7 560.25
1060 569.91 11.4 558.51 9.7 560.21
1070 569.94 11.4 558.54 9.8 560.14
1080 569.96 11.1 558.86 9.9 560.06
1090 569.87 11.4 558.47 9.9 560.02
1100 569.78 11.5 558.28 9.8 559.98
1110 569.71 11.4 558.31 9.8 559.91
1120 569.64 11.2 558.44 9.8 559.84
1130 569.36 11.0 558.36 9.5 559.84
1140 569.07 11.0 558.07 9.2 559.87
1150 568.93 10.7 558.23 9.1 559.88
1160 568.79 11.0 557.79 8.9 559.89
1170 568.91 11.3 557.61 9.0 559.96
1180 569.02 11.2 557.82 9.0 560.02
1190 569.35 11.0 558.35 9.3 560.10
1200 569.67 11.0 558.67 95 560.17
1210 569.79 11.0 558.79 9.6 560.24
1220 569.91 11.4 558.51 9.6 560.31
1230 569.80 11.2 558.60 9.5 560.30
1240 569.69 11.0 558.69 9.4 560.29
1250 569.79 10.9 558.89 9.4 560.39
1260 569.89 10.9 558.99 9.4 560.49
1270 569.90 11.5 558.40 9.5 560.45
1280 569.91 11.1 558.81 9.5 560.41
1290 569.96 11.0 558.96 9.5 560.48
1300 570.00 11.0 559.00 9.5 560.55
1310 569.95 11.0 558.95 9.3 560.62
1320 569.89 11.0 558.89 9.2 560.69
1330 569.96 10.9 559.06 9.1 560.82
1340 570.02 11.0 559.02 9.1 560.95
1350 570.03 11.0 559.03 9.1 560.94
1360 570.03 11.0 559.03 9.1 560.93
1370 570.02 10.7 559.32 9.1 560.97
1380 570.00 10.4 559.60 9.0 561.00
1390 570.94 11.0 559.94 8.9 562.07
1400 569.87 10.5 5569.37 8.7 561.13
1410 570.07 10.4 559.67 8.9 561.19
1420 570.27 10.9 559.37 9.0 561.25
1430 570.01 10.6 559.41 8.7 561.29
1440 569.75 10.2 559.55 8.4 561.33
1450 569.74 10.7 559.04 8.3 561.46
1460 569.72 10.8 558.92 8.1 561.59
1470 569.65 10.2 559.45 8.1 561.58
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Actual Actual Actual Actual
Ground Bottom Depth to Top of Pipe
Station Elevation Depth Dug Elevation Top of Pipe Elevation

1480 569.58 10.0 559.58 8.0 561.57
1490 569.70 10.1 559.60 8.1 561.61
1500 569.82 10.0 559.82 8.2 561.65
1510 569.84 10.0 559.84 8.3 561.56
1520 569.86 10.0 559.86 8.4 561.47
1530 570.04 10.1 559.94 8.6 561.42
1540 570.22 10.3 559.92 8.8 561.38
1550 570.25 10.8 559.45 9.0 561.28
1560 570.28 11.0 559.28 9.1 561.18
1570 570.28 11.0 559.28 9.2 561.07
1580 570.27 10.9 559.37 9.3 560.96
1590 570.37 10.8 559.57 9.5 560.90
1600 570.47 11.0 559.47 9.6 560.85
1610 570.50 11.0 559.50 9.7 560.79
1620 570.52 11.0 559.52 9.8 560.73
1630 570.55 11.0 559.55 9.9 560.68
1640 570.57 11.0 559.57 9.9 560.63
1650 570.45 10.9 559.55 10.0 560.48
1660 570.32 11.0 559.32 10.0 560.33
1670 570.27 11.3 558.97 10.0 560.26
1680 570.22 114 558.82 10.0 560.20
1690 570.21 11.5 558.71 10.1 560.10
1700 570.19 11.5 558.69 10.2 560.00
1710 570.12 11.4 558.72 10.2 559.97
1720 570.05 11.6 558.45 10.1 559.95
1730 570.14 114 558.74 10.2 559.90
1740 570.22 11.6 558.62 10.4 559.85
1750 570.32 11.5 558.82 104 559.95
1760 570.42 11.6 558.82 10.4 560.05
1770 570.46 11.5 558.96 104 560.07
1780 570.49 11.6 558.89 104 560.09
1790 570.51 115 559.01 104 560.16
1800 570.52 11.4 559.12 10.3 560.22
1810 570.54 11.5 559.04 10.2 560.35
1820 570.56 11.3 559.26 10.1 560.48
1830 570.49 114 559.09 10.0 560.52
1840 570.42 11.3 559.12 9.9 560.55
1850 570.45 11.0 559.45 9.8 560.68
1860 570.47 11.1 559.37 9.7 560.76
1870 570.38 11.0 559.38 9.7 560.73
1880 570.28 11.2 559.08 9.5 560.80
1890 570.37 11.1 559.27 9.3 561.06
1900 570.45 11.2 559.25 9.4 561.10
1910 570.45 11.0 559.45 94 561.06
1920 570.44 10.9 559.54 9.3 561.18
1930 570.41 10.8 559.61 9.1 561.29
1940 570.37 10.8 559.57 9.0 561.38
1950 570.32 10.6 559.72 8.9 561.46
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Actual Actual Actual Actual
Ground Bottom Depth to Top of Pipe
Station Elevation Depth Dug Elevation Top of Pipe Elevation

1960 570.26 10.4 559.86 8.7 561.61
1970 570.26 10.7 559.56 8.9 561.40
1980 570.25 10.8 559.45 9.1 561.18
1990 570.15 10.7 559.45 9.0 561.11
2000 570.05 10.5 559.55 9.0 561.05
2010 570.14 10.9 559.24 9.2 560.91
2020 570.23 11.0 559.23 9.5 560.77
2030 570.19 11.0 559.19 9.5 560.68
2040 570.14 11.2 558.94 9.6 560.58
2050 570.18 11.4 558.78 9.8 560.42
2060 570.22 11.3 558.92 10.0 560.26
2070 570.21 11.3 558.91 10.1 560.10
2080 570.20 11.2 559.00 10.3 559.95
2090 570.10 11.7 558.40 10.2 559.95
2100 570.00 11.5 558.50 10.1 559.95
2110 570.01 11.2 558.81 9.9 560.08
2120 570.01 11.1 558.91 9.8 560.20
2130 570.10 11.4 558.70 9.8 560.28
2140 570.19 11.5 558.69 9.8 560.37
2150 570.48 114 559.08 9.9 560.63
2160 570.76 11.5 559.26 9.9 560.88
2170 571.45 11.7 559.75 10.5 560.99
2180 572.13 12.5 559.63 11.0 561.09
2190 572.58 13.0 559.58 114 561.22
2200 573.02 13.0 560.02 11.7 561.35
2210 573.42 13.0 560.42 11.9 561.50
2220 573.82 13.6 560.22 12.2 561.65
2230 573.97 13.8 560.17 12.2 561.80
2240 574.12 13.8 560.32 12.2 561.95
2250 574.32 13.9 560.42 12.2 562.09
2260 574.52 13.9 560.62 12.3 562.23
2270 574.61 13.8 560.81 12.2 562.40
2280 574.69 13.8 560.89 121 562.56
2285 574.62 13.5 561.12 12.0 562.65
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Table 4.6-2, page 1 of 2
Summary Table of APL Collection Trench Depths
102" Street Landfill Site

Batch Plant Slurry In-trench Bio-Polymer Slurry
Date Station Time Density pH Viscosity | Filtrate Time Density pH Viscosity [ Filtrate

9/20/96 0 8:42 61 10 850 13 9:15 62 9 162 11
9/20/96 30 13:15 61 10 150 15.5 14:15 61.5 10 145 165
9/20/96 40 8:24 60.5 10 144 17 15:40 61.5 9 110 12.5
9/21/96 60 8:35 61.5 10 135 11 8:52 62.5 9 120 12
9/21/96 90 10:30 61 10 195 13 10:48 62 9 162 12.5
9/21/96 100 13:00 61.5 10 190 15.5 14:24 61 10 135 13
9/23/96 110 - - - - - 7:40 61 8 101 12.5
9/23/96 130 11:19 62 9 370 13 - - - - -
9/24/96 140 8:42 61 10 150 10.5 8:10 62.5 9 115 11
9/24/96 160 9:52 61.5 9 142 - - - - - -
9/24/96 200 10:58 61.5 8 105 - 11:10 61 9 113 -
9/24/96 240 13:25 61 9 113 - 13:34 61.5 9 105 -
9/24/96 250 - - - - - 15:06 62 9 162 -
9/25/96 280 8:40 61 10 96 - 8:10 62.5 9 95 -
9/25/96 340 - - - - - 10:20 61 9 119 -
9/25/96 380 11:30 61.5 9 107 - - - - - -
9/25/96 400 13:33 61 9 98 - 13:10 61.5 9 114 -
9/25/96 450 14:10 61 10 102 13.5 14:40 61.5 9 105 12
9/26/96 470 13:10 62 9 103 12 - - - - -
9/26/96 480 - - - - - 14:20 63.5 9 95 13.5
9/26/96 520 - - - - - 15:40 63 9 101 -
9/27/96 530 - - - - - 7:30 61 9 100 14
9/27/96 600 - - - - - 10:14 61.5 9 97 -
9/27/96 610 10:25 62 10 98 12.5 - - - - -
9/27/96 640 13:13 62.5 9 102 - - - - - -
9/27/96 650 - - - - - 13:48 61 10 93 -
9/30/96 680 8:02 60.5 8 93 12 8:15 63 9 101 -
9/30/96 740 10:29 61 9 92 - 10:56 61.5 9 94 9.5
9/30/96 750 - - - - - - - - - -
9/30/96 780 - - - - - 16:30 63 9 97 -
10/1/96 890 8:27 61 11 115 - - - - - -
10/1/96 900 - - - - - 9:05 62.5 9 97 -
10/1/96 930 10:55 61 10 92 13 - - - - -
10/1/96 960 - - - - - 10:22 61.5 9 102 -
10/1/96 1020 13:20 61.5 10 119 - - - - - -
10/1/96 1030 - - - - - 13:58 62.5 9 122 -
10/1/96 1040 1417 61 10 123 - - - - - -
10/1/96 1050 - - - - - 15:25 62 9 117 11
10/2/96 1070 - - - - - 8:00 63 10 132 -
10/2/96 1110 - - - - - 11:13 63 9 127 10.5
10/2/96 1130 - - - - - 13:02 62.5 9 124 -
10/2/96 1140 - - - - - 16:55 63 9 121 -
10/3/96 1150 - - - - - 8:05 63.5 9 135 -
10/3/96 1200 8:50 62.5 10 96 12 10:42 63 9 127 11.5
10/3/96 1250 10:15 62 10 98 - - - - - -
10/3/96 1260 - - - - - - - - - -
10/3/96 1290 15:45 62 10 115 - - - - - -
10/3/96 1300 - - - - - 13:14 63 9 123 -
10/3/96 1330 - - - - - 14:55 63.5 9 128 -
10/4/96 1370 - - - - - 8:24 62.5 10 135 -
10/4/96 1380 8:40 63 9 123 - - - - - -
10/4/96 1400 10:15 62.5 9 119 14 10:25 63 9 141 11.5
10/4/96 1440 - - - - - 13:10 63 10 132 -

Page T-120
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Batch Plant Slurry In-trench Bio-Polymer Slurry

Date Station Time Density pH Viscosity | Filtrate Time Density pH Viscosity | Filtrate
10/4/96 1500 - - - - - 14:48 63 10 138 -
10/7/96 1570 - - - - - 8:20 64 9 141 12
10/7/96 1580 - - - - - 10:15 63.5 9 135
10/7/96 1580 - - - - - 13:49 63.5 9 138
10/7/96 1620 16:20 64 11 105 14.5 16:12 63 9 144
10/8/96 1660 - - - - - 7:30 62.5 8 112 -
10/8/96 1670 9:25 62 10 94 15 - - - - -
10/8/96 1700 - - - - - 10:31 63 9 110 13.5
10/8/96 1720 10:58 62.5 11 108 - 8:24 63 10 143 -
10/8/96 1760 14:25 62.5 10 106 - 14:41 63.5 9 137 -
10/8/96 1840 16:53 63 10 133 - - - - - -
10/9/96 1840 - - - - - 8:18 64 10 196 13
10/9/96 1890 10:36 63 9 109 - 10:14 63.5 10 172 -
10/9/96 1920 13:15 62.5 10 113 12 12:53 62.5 10 135 -
10/9/96 | 2000 15:53 63 10 111 - 16:15 63.5 10 125 -
10/10/96 | 2070 - - - - - 7:42 62.5 9 139 14
10/10/96 | 2080 8:22 63 10 107 - - - - - -
10/10/96 | 2150 10:32 62.5 10 99 - 10:18 63 9 137 -
10/10/96 | 2180 13:58 63 10 102 12.5 - - - - -
10/10/96 | 2190 - - - - - 14:15 63 9 128 -
10/10/96 | 2210 - - - - - 16:01 62.5 10 146 -
11/11/96 | 2250 - - - - - 7:32 63 9 132 -
11/11/96 | 2270 - - - - - 10:21 62.5 9 127 13
11/11/96 | 2270 - - - - - 13:14 63 9 141 -
11/11/96 | 2270 - - - - - 16:10 63 9 139 -
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Table 4.6-5

NAPL Well Pilot Hole Information
102" Street Landfill Site

Bottom of Pilot

Pilot Hole # Date Drilled Ground Surface Hole Depth Hole
NR-1 6/17/97 591.24 46’ 545.24
NR-2 6/18/97 584.20 46’ 538.20
NR-3 6/19/97 589.20 46’ 543.20
NR-4 6/20/97 577.32 34 543.32

NR-6A 6/16/97 571.50 30 541.50
NR-6B 6/16/97 571.50 30’ 541.50
NR-6C 6/17/97 571.50 28’ 543.50
NR-7A 6/11/97 580.80 36’ 544.80
NR-7B 6/12/97 579.80 36’ 543.80
NR-7C 6/13/97 581.45 36’ 545.45
NR-8 6/23/97 578.22 40’ 538.22
NR-9A 6/4/197 582.85 38’ 544.85
NR-9B 6/5/97 582.91 36’ 546.81
NR-9C 6/6/97 581.97 36’ 545.97
NR-10A 6/9/97 582.70 34’ 548.70
NR-10B 6/10/97 582.63 28 554.63
NR-10C 6/10/97 581.58 32 549.58
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Table 4.6-6
NR Well Development Information
102" Street Landfill Site

Well # Development Dates Gallons Pumped
NR-1 11/19,20/1997 450

NR-2 11/12,13,1997 1800
NR-3 11/18,19/1997 600

NR-4 11/20,21/1997 450

NR-5 11/11,12/1997 750

NR-7 11/10,11/1997 2350
NR-8 11/13,18/1997 550
NR-10 9/8,9/97
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Table 4.7-1
PCM Well Development Information
102" Street Landfill Site

Well # Development Dates Gallons Pumped
PCM-1 8/28/1997 20
PCM-2 8/25,26/1997 160
PCM-3 11/21,24/1997 30
PCM-4 8/29/1997 25
PCM-5 8/29/1997 25
PCM-6 8/28/1997 25
PCM-7 9/2/1997 6.0
PCM-8 8/28/1997 7.0
PCM-9 8/28/1997 1.0
PCM-10 8/28/1997 25
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Table 4.7-2
PCBM Well Development Information
102" Street Landfill Site

Well # Development Dates Gallons Pumped
PCBM-1 11/21,24/1997 80
PCBM-2 8/27/1997 72
PCBM-3 9/2/1997 15
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Table 4.7-3
Piezometer Development Information
102" Street Landfill Site

Well # Development Dates Gallons Pumped
PZ-1 8/26/1997 30
pPz-2 8/25/1997 64
PZ-3 11/21,24/1997 35
PZ-4 8/29/1997 50
PZ-5 8/27/1997 40
PZ-6 8/28/1997 25
PZ-7 9/2/1997 7.0
PZ-8 8/28/1997 14
PZ-9 8/28/1997 24

PZ-10 8/28/1997 30
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1 REFER TO DWG. S04000-%5-02 FOR SECTIONS AND DETALS OF SURRY WALL.
2. REFER TO DWG. 534000-30K-09 FOR SLURRY WALL FROFLE
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6. REFER 7O DWG. NO. 534000-10U-01 FOR MASTER SITE GRADENG PLAN.
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8 REFER TO SITE REMEDATION PLAN DWGS. 594000-30X-02 THRU 05 FOR
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