OCCIDENTAL CHEMICAL CORPORATION
OLIN CORPORATION

FINAL CLOSEOUT REPORT

100TH STREET STORM SEWER ABANDONMENT AND RELOCATION
OPERABLE UNIT 3

102nd STREET LANDFILL SITE
NIAGARA FALLS, NEW YORK

June 22, 1998

FLUOR DANIEL GTI

Mariton, New Jersey



OCCIDENTAL CHEMICAL CORPORATION
OLIN CORPORATION

FINAL CLOSEOUT REPORT
100™ STREET STORM SEWER ABANDONMENT AND znrooﬁ.oz
OPERABLE UNIT 3

102™° STREET LANDFILL SITE
NIAGARA FALLS, NEW YORK

JUNE 22, 1998




OCCIDENTAL CHEMICAL CORPORATION
OLIN CORPORATION

FINAL CLOSEOUT REPORT

100TH STREET STORM SEWER ABANDONMENT AND RELOCATION
OPERABLE UNIT 3

P

1)
719903

“

i
Loy

102nd STREET LANDFILL SITE ~lee L tvaEL

NIAGARA FALLS, NEW YORK

June 22, 1998

FLUOR DANIEL GTI

Marlton, New Jersey




e
\’lln CHEMICALS

P.0O. BOX 248, 1186 LOWER RIVER ROAD, CHARLESTON, TN 37310
Phone: (615) 336-4000

June 22, 1998

Mr. Paul Olivo, Proj. Mgr.

New York/Caribbean Response Superfund Branch II
Emergency and Remedial Response Division

U.S. Environmental Protection Agency

290 Broadway

New York, NY 10007-1866

RE: 102™ Street Landfill Site, Niagara Falls, NY
Final Closeout Report and Remedial Action Report
100™ Street Storm Sewer Abandonment and Relocation -
Operable Unit 3 '

Dear Mr. Olivo:

Enclosed are three (3) copies of the signed and sealed final version of the Final Closeout Report for
Operable Unit 3 at the 102nd Street Landfill Site, dated June 22, 1998 (the “Report™). It includes, as an
attachment, the revised Remedial Action Report for Operable Unit 3. The Remedial Action Report along
with the associated drawings have been revised to address the comments received in the June 9, 1998 U.S.
Environmental Protection Agency (USEPA) correspondence. The responses to comments have also been
attached to this letter. The contents of the USEPA comments have been included and incorporated into this
final version of the Report.

We believe the final version of this Report is thorough and complete, addresses the USEPA June 9, 1998
comments and meets the requirements of the USEPA guidance, however should you have any questions or
comments, please contact us at 423/336-4549 or 716/773-8304.

Very truly yours,

Cgp - Moun

David L. Cummings
Manager, Environmental Remediation
Olin Corporation

CppeA e Wora,

James C. Thornton, P.E.
Project Manager
Glenn Springs Holdings, Inc.

cc: Gary Kline - NYDEC (6 encl.)
Vincent Funigello - Malcolm Pirnie (3 encl.)

O L I N C O RP ORATION



Comment 6:

Response:

Comment 7:

Response:

Comment 8:

Response:

Comment 9:

Response:

existing storm drain with 42” RCP west of existing manhole MH-2. Installed approximately
20 LF of new 42” RCP east of existing manhole MH-2 to Manhole SDMH-5 for a total of
approximately 50 LF of new 42” RCP installed.

Remedial Action Report, Page 11, Section 4.4; Drawing 30K-04C

On Page 11, the 3¢ paragraph of Section 4.4 states “An approximately 20 foot section of
existing 42-inch RCP that ran south from former MH-2...” and Drawing 30K-04C states
“Replaced Approx. 15 LF of exist. 42” storm drain and exist. MH-2.” The Companies shall
Correct these inconsistencies.

The 3rd paragraph has been revised as follows: Also, an approximately 15 foot section of
existing 42” RCP that traversed the Site in a southerly direction from existing MH-2 was
removed to facilitate installation of the slurry wall...

Drawing 30K-04C states: Removed approximately 15 LF of existing storm drain and existing
MH-2, and Note 7 has been revised as follows: Removed MH-2 and approximately 15 LF of
existing 42” RCP that ran south from existing MH-2 and traversed the Site.

Remedial Action Report, Page 12, Section 4.4

On page 12, the 5" paragraph of Section 4.4 states “The installation of CB-7 is a field
change and was documented in the FCA (Appendix G).” This field change approval shall be
included in Appendix E and “(Appendix G)” shall be changed to “(Appendix G).” The

Companies shall correct these inconsistencies.

This has been changed to show that Field Change Approvals are in Appendix E, not
Appendix G.

Remedial Action Report, Page 12, Section 4.4

On page 12, the description of the bedding material in 6" paragraph of Section 4.4 shall be
revised by the Companies to reflect the two different bedding details on Drawing 30K-13.

This paragraph has been revised to reference both bedding material details.
Remedial Action Report, Page 12, Section 4.4

Laboratory strength test results are included in Appendix D, not Appendix E, as stated in the
7™ paragraph of Section 4.4 on Page 12. The Companies shall correct this inconsistency.

This has been changed to show that laboratory strength test results are in Appendix D, not
Appendix E.

Comment 10: Remedial Action Report, Page 13, Section 4.4

Response:

Compaction test results are included in Appendix C, not Appendix D, as stated in the 7"
paragraph of Section 4.4 on Page 13. The Companies shall correct this inconsistency.

This has been changed to show that compaction test results are in Appendix C, not
Appendix D.

Comment 11: Remedial Action Report, Page 13, Section 4.4



Response:

Comments 12

Response:

Comment 13:

Response:

Comment 14:

Response:

Comment 15:

Response:

Comiment 16:

Response:

Comment 17:

Field Change Approvals are included in Appendix E, not Appendix G, as stated in the g™
paragraph of Section 4.4 on Page 13. The Companies shall correct this inconsistency.

This has been changed to show that Field Change Approvals are in Appendix E, not
Appendix G.

. Remedial Action Report, Page 14, Section 4.8

Data verification reports are included in Appendix B, not Appendix C, as stated in the 1*
paragraph of Section 4.8 on Page 14. The Companies shall correct this inconsistency.

This has been changed to show that data verification results are in Appendix B, not
Appendix C.

Remedial Action Report, Page 15, Section 4.8

Compaction test results are included in Appendix C, not Appendix D, as stated in the 2
paragraph of Section 4.8 on Page 15. The Companies shall correct this inconsistency.

This has been changed to show that compaction test results are in Appendix C, not
Appendix D.

Remedial Action Report, Page 15, Section 4.8

Field change approval dated 8/9/96 states that the formed invert flow channels in SDMH-1,
4 & 5 were modified. Accordingly, the Companies shall change Drawing 30K-14 to show
the modified formed invert channels.

Drawing 30K-14 has been revised to show the modified form invert channels.

Remedial Action Report, Appendix E; Drawing 30K-01C

Field change approval dated 8/27/96 states the rim elevation of storm sewer MH-1 was
raised to elevation 572.5, but the drainage structure schedule on Drawing 30K-01C shows

the rim elevation of MH-1 at 573.95. The Companies shall correct this inconsistency.

The elevations stated in the FCA was a proposed modification. The 573.95 feet elevation
reflects as built conditions.

Drawing 30K-02C

Manhole Nos. on the Drainage Structure Schedule shall be labeled by the Companies as
“SDMH”, not “MH”.

This drawing has been changed to show “SDMH”.
Drawing 30K-02C
The relocation and tie-in of the water line and gas line in the northwest corner of the Site

shall be labeled by the Companies and shall reference Notes 1 & 4. Likewise, the gas tie-in
north of SDMH-9 shall reference Notes 1 & 4.



Response:

Comment 18:

Response:

Comiment 19:

Response:

Comment 20:

Response:

Comment 21:

Response:

Comment 22:

Response:

Comment 23:

Response:

Comment 24:

This drawing has been revised to show the labels of the relocation and tie-ins of the gas and
water lines, and references Notes 1 and 4.

Drawing 30K-04C

The tie-in of the water line northeast of the Site shall be labeled by the Companies and Shall
reference Notes 1 & 6.

This drawing has been revised to show the labels of the tie-ins of the water line and
references Notes 1 and 6.

Drawing 30K-04C

The existing water service connections abandon on the north side of Buffalo Avenue
between SDMH-5 and SDMH-4 shall be labeled by the Companies.

This drawing has been revised to show the labels of the existing water service connections
abandoned between SDMH-5 and SDMH-4.

Drawing 30K-04C
The new hydrant on the north side of Buffalo Ave. located north of SDMH-4 and the new
hydrant on the south side of Buffalo Ave. located east of SDMH-7 shall be labeled by the

Companies.

This drawing has been revised to show the labels of the new hydrants.

Drawing 30K-04C

The existing storm drain that crosses Buffalo Ave. and ties in to SDMH-4 shall be labeled by
the Companies.

This drawing has been revised to show the labels of the existing storm drain tie-in: to SDMH-
4.

Drawing 30K-04C

All the catch basin and manhole labels which reference General Note 3 shall be changed by
the Companies to reference General Note 2.

This drawing has been revised to show the labels for the catch basins and manholes with
reference to General Note 2, not General Note 3.

Drawing 30K-04C

General Note 2 shall be changed by the Companies and shall read “Refer to Dwg. No.
594000-30K-11, 13 and 14 for storm drainage sections and details and Dwg. No. 594000-
30K-01C for storm drainage structure schedule.”

General Note 2 has been revised.

Drawing 30K-04C
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EXECUTIVE SUMMARY

This Final Closeout Report (COR) documents that the Occidental Chemical Corporation
(OxyChem) and Olin Corporation (Olin), (the Companies) completed construction activities for
the abandonment and relocation of the 42-inch 100th Street storm sewer, Operable Unit 3 (OU-3),
that traversed the 102nd Street Landfill Site (Site). The Site is located in Niagara Falls, Niagara
County, New York and consists of two separate properties owned by Occidental Chemical
Corporation (OxyChem) and Olin Corporation (Olin), (the Companies), plus contiguous and
related areas. The Site was operated as a disposal site for industrial wastes by both Companies

and predecessors.

The objective of the remedial activities for OU-3, as presented in the Record of Decision (ROD)
and ROD Amendment, was to abandon the existing 42-inch storm sewer in order to eliminate the
transport of Site constituents of concern to the Niagara River via this pathway, and to provide a
hydraulically equivalent pipeline that would be re-routed around the site. Activities at the Site
were consistent with the ROD, ROD Amendment, and the remedial design (RD) for design and
construction. The Remedial Action Report (RAR) contains the documentation of Quality

Assurance/Quality Control (QA/QC) compliance and documentation of remedial activities.

The abandonment and relocation of the storm sewer provides assurance that transport of Site
constituents of concern to the Niagara River via this pathway has been eliminated. The City of

Niagara Falls will perform the Operation and Maintenance of the relocated storm sewer.

The United States Environmental Protection Agency (EPA)/New York State Department of
Environmental Conservation (DEC) conducted a final inspection of the relocated storm sewer and
determined that the remedy has been constructed in accordance with RD plans and

specifications, and no further work is required.
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1.0

INTRODUCTION

This Final Closeout Report (COR) documents that the Occidental Chemical Corporation
(OxyChem) and Olin Corporation (Olin), (the Companies) completed construction activities
for Operable Unit 3 (OU-3) in accordance with the U.S. Environmental Protection Agency
(EPA) document Close Out Procedures for National Priorities List Sites, dated August
1995 (OSWER Dir. 9320.2-09) and Procedures for Completion and Deletion of National
Priorities List Sites and Update (OSWER Directive 9320.2-3C). Operable Unit 3 consists
of the Abandonment and Relocation of the 100th Street Storm Sewer at the 102nd Street
Landfill Site (Site).

The United States Environmental Protection Agency (EPA)/New York State Department
of Environmental Conservation (DEC) conducted a final inspection of the relocated storm
sewer on October 29, 1996, and determined that the contractors have constructed the
remedy in accordance with remedial design (RD) plans and specifications, and no further

work is required.



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’ 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 lands including the Belden site. The Site, as
defined in the ROD for the purpose of the overall remediation, also includes the areas
immediately adjacent to the northeast and to the west, the adjoining river sediments, as
well as closely proximate areas necessary to carry out the remediation. The 100th Street

storm sewer outfall, owned by the City of Niagara Falls, traverses the Site.

The former 42-inch diameter reinforced concrete pipe (RCP) storm sewer that traversed
the landfill entered the Site from the north and discharged to the Niagara River via a
headwall at the south edge of the Site (See Figure 1). The former storm sewer was
abandoned in-place and a new storm sewer installed along the perimeter of the Site.
Construction of the new storm sewer began along the river at the southeast corner of the
Site where a headwall and flap gate were installed. From the headwall, a 48-inch high
density polyethylene (HDPE) pipe was installed approximately 580 feet along the eastern
property line to the northeast corner of the Site. Precast concrete storm drain manholes
SDMH-1, SDMH-2, and SDMH-3 were installed at various intervals along this line. From
SDMH-3, at the northeast corner of the site, 54-inch RCP was routed westward
approximately 460 feet along Buffalo Avenue until being connected with the existing 42-
inch RCP. Storm drain manholes SDMH-4 and SDMH-5 were installed at various
locations within this interval. The existing 42-inch RCP ran westward from this junction
to existing manhole MH-3. Additional storm drain was installed westward along the south
side of Buffalo Avenue from existing manhole MH-3 to the northwest corner of the Site.
New 18-inch RCP was installed from existing manhole MH-3 westward to SDMH-8. Storm
drain manholes SDMH-6 and SDMH-7 were installed at locations within this interval. New
15-inch RCP was installed westward from SDMH-8 to SDMH-10. Storm drain manhole

SDMH-9 was installed within this interval. New storm drain manhole SDMH-11 was
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installed at the northwest corner of the site and new 12-inch RCP installed between it and
storm drain manhole SDMH-10.

2.1 Background

The Site was operated as a disposal site for industrial wastes by both Companies and
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 Operable Units (OU) for investigative and remedial
alternative feasibility studies. The three OUs are:

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;

QU-3: the portion of the 100th Street Storm Sewer that crosses the site.

This report addresses OU-3 only.

The selected remedial action for the Site was presented in the ROD. 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 the storm sewer was to clean the pipe and leave it in place, line
it with a chemically resistant sleeve made of high density polyethylene (HDPE) plastic,
and pressure-grout the annular space between the original pipe and the sleeve.

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,



In 1993, the Companies requested and the EPA determined that the storm sewer be to
re-routed around the site rather than lining it in place. This decision was embodied in an
Explanation of Significant Differences (ESD) issued by the EPA in 1993.

These documents provided the basis for a revised remedial alternative for OU-3 as
presented in the Amended ROD issued on June 9, 1995. The selected remedial
alternative was relocation of the 100th Street storm sewer outfall around the perimeter of
the Site.

The Final Engineering was documented in the Final Engineering Report (FER) issued
September 9, 19985 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 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).

In support of the design of the new storm sewer, an Addendum to the PFA Geotechnical
Sampling and Testing Plan (GSTP) was issued on March 25, 1994. The GSTP and its
Addendum for the Storm Sewer Relocation Drilling Program provided the procedures and
methods that were used for soil sample collection and testing along the new storm sewer
alignment. An Addendum to the PFAR for the Storm Sewer Relocation Drilling Program
was issued on September 15, 1994 and presents the results of the geotechnical sampling

and testing.
2.2 Remedial Construction Activities

On March 21, 1986, the Companies formerly awarded the RA contract, thereby initiating
the RA. The Companies conducted the remedial activities as planned, and no additional
areas of concern were identified. The EPA/DEC and Companies conducted a final
inspection on October 29, 1996 and developed a list of minor outstanding construction



items which were addressed shortly thereafter. The RA activities were performed

according to design specifications set forth in the 1996 RD.



3.0

DEMONSTRATION OF CONSTRUCTION ACTIVITY QUALITY ASSURANCE/QUALITY
CONTROL

Activities at the Site were consistent with the ROD, ROD Amendment, and the RD for
design and construction. The RD, 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 (Attachment).



4.0 MONITORING RESULTS

Remedial activities for OU-3 were conducted in an area not impacted by constituents of

concern, thus monitoring is not necessary.



5.0

SUMMARY OF OPERATION AND MAINTENANCE

The remedy of OU-3 was completed outside the area of the 102nd Street Landfill.
Therefore OU-3 is not included in the Operation and Maintenance (O&M) Plan that will be
prepared for the Landfill. The storm sewer will be dedicated to the City of Niagara Falls.
O&M will be conducted by the City of Niagara Falls and will consist of general inspections
and repairs as needed or as scheduled by the City.



6.0

PROTECTIVENESS

This Unit (OU-3) 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 unit has achieved the objectives of the ROD and ROD
Amendment . The abandonment and relocation of the storm sewer provides assurance
that transport of Site constituents of concern to the Niagara River via this pathway has
been eliminated. The City of Niagara Falls will perform the Operation and Maintenance
of the relocated storm sewer. A bibliography of all reports relevant to the completion of

this unit is attached.



7.0 FIVE YEAR REVIEW

Because there are no hazardous substances at the unit above health-based levels, there

is no need for a five-year review.
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EXECUTIVE SUMMARY

This Remedial Action Report (RAR) documents the execution of the Remedial Action Program for
the abandonment and relocation of the 42-inch 100th Street storm sewer, Operable Unit 3 (OU-3),
that traversed the 102nd Street Landfill Site (Site). The Site is located in Niagara Falls, Niagara
County, New York and consists of two separate properties owned by Occidental Chemical
Corporation (OxyChem) and Olin Corporation (Olin), (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 State of New York (State).

The purpose of the Remedial Action Program for OU-3 was to prevent Site ground water from
infiltrating the 42-inch storm sewer, to remove the potential for NAPL to infiltrate the storm sewer,

and to eliminate the transport of constituents of concern to the Niagara River via this pathway.

The objective of the remedial activities for OU-3, as presented in the ROD and ROD Addendum,
was to abandon the existing 42-inch storm sewer, and to provide a hydraulically equivalent

pipeline that would be re-routed around the Site.

The Remedial Action Program for OU-3 was conducted between July 9, 1996 and October 4,
1986 and included installation of the storm sewer and appurtenances and storm sewer

abandonment.

The 42-inch diameter reinforced concrete pipe (RCP) storm sewer that traversed the landfill
entered the Site from the north, and discharged to the Niagara River via a headwall at the south
edge of the Site. A new 54-inch RCP storm sewer was routed along the south right-of-way of
Buffalo Avenue from where the existing storm sewer entered the site to a point at the northeast
corner of the Site. From the northeast corner, a 48-inch HDPE storm sewer was routed south
to discharge into the Niagara River. New 18-inch, 15-inch, and 12-inch RCP storm sewer was

routed along the south right-of-way of Buffalo Avenue from the point where the existing storm

ES-1



sewer crossed Buffalo Avenue to a point at the northwest corner of the property. Eleven precast

storm drain manholes and eight catch basins were installed.

The abandonment of the existing 42-inch storm sewer was completed by clearing debris and
sediment from the north and south ends of the pipe, pouring a lean concrete plug at each end
with a 2-inch pipe cast in-place and pumping lean concrete through the 2-inch pipe. The
required volume of 198 cubic yards of lean concrete was pumped into the pipe and was then

considered abandoned.

Inspections, sampling, and testing were conducted routinely 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 final inspection was conducted on Tuesday, October 29, 1996 with the State/EPA
representative, the Companies Representative, the Companies QA/QC oversight representative,
and the construction contractors representative present. A "punch list' of items were observed

and rectified according to plans and specifications.

The storm sewer will be dedicated to the City of Niagara Falls. Operation and maintenance will
consist of general inspections and repairs as needed or as scheduled by the City of Niagara

Falls.
The remedial activities implemented for the abandonment and relocation of the storm sewer were

completed in substantial conformance with the requirements of the Remedial Design Documents,
the ROD, ROD Addendum, and the Administrative Order.

ES-2



1.0

INTRODUCTION

This Remedial Action Report (RAR) documents the execution of the Remedial Action
Program for the abandonment and relocation of the 42-inch 100th Street storm sewer that
traversed the site as presented in the Final Engineering Report (FER) (Fluor Daniel,
Revised: February 5, 1996). The abandonment and relocation of the storm sewef
constitutes Operable Unit-3 (OU-3) at the 102nd Street Landfill Site (Site). The design and
selected remedial action (RA) for OU-3 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 (OSWER Dir. 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 (QOlin), (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 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 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, northeast, and to the west, the adjoining river sediments, as well as closely
proximate areas necessary to carry out the remediation. The 100th Street storm sewer

outfall, owned by the City of Niagara Falls, traversed the Site.

The existing 42-inch diameter reinforced concrete pipe (RCP) storm sewer entered the
Site from the north, approximately 10 feet southwest of storm drain manhole (SDMH,) -5,
and discharged to the Niagara River via a headwall at the south edge of the Site (See
Drawing No. 594000-30K-01C). The existing 42-inch storm sewer was abandoned in-



place by filling and plugging it with lean concrete.

Construction of the new storm sewer began along the river at the southeast corner of the
Site where a headwall and flap gate were installed. From the headwall, a 48-inch high
density polyethylene (HDPE) pipe was installed approximately 680 feet along the eastern
property line to the northeast corner of the Site. Precast concrete storm drain manholes
SDMH-1, SDMH-2, and SDMH-3 were installed at various intervals along this line. From
SDMH-3, at the northeast corner of the site, 54-inch RCP was routed westward
approximately 460 feet along Buffalo Avenue until being connected with the existing 42-
inch RCP. Storm drain manholes SDMH-4 and SDMH-5 were installed at various
locations within this interval. The existing 42-inch RCP ran westward from this junction
to existing manhole MH-3. Additional storm drain was installed westward along the south
side of Buffalo Avenue from existing manhole MH-3 to the northwest corner of the Site.
New 18-inch RCP was installed from existing manhole MH-3 westward to SDMH-8. Storm
drain manholes SDMH-6 and SDMH-7 were installed at locations within this interval. New
15-inch RCP was installed westward from SDMH-8 to SDMH-10. Storm drain manhole
SDMH-9 was installed within this interval. New storm drain manhole SDMH-11 was
installed at the northwest corner of the site and new 12-inch RCP installed between it and
storm drain manhole SDMH-10.

1.2  Background

The Site was operated as a disposal site for industrial wastes by both Companies and
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 Operable Units (OU) for investigative and remedial

alternative feasibility studies. The three OUs are:

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.

This report describes the remedy of OU-3 only.

The selected remedial action for the Site was presented in the ROD issued on September
26, 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. The selected remedial alternative for the storm sewer was to clean the pipe and
leave it in place, line it with a chemically resistant sleeve made of high density
polyethylene (HDPE) plastic, and pressure-grout the annular space between the original

pipe and the sleeve.

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.

In 1993, the Companies decided and the EPA agreed to re-route the storm sewer around
the site rather than lining it in place. This decision was embodied in an Explanation of
Significant Differences (ESD) issued by the EPA in 1993.

A boring program was completed in August 1994 aiong the proposed alignment for
relocation of the 100th Street Storm Sewer. In support of the design of the new storm
sewer, an Addendum to the PFA Geotechnical Sampling and Testing Plan (GSTP) was
issued on March 25, 1994. The GSTP and GSTP Addendum for the Storm Sewer
Relocation Drilling Program provided the procedures and methods that were used for soil
sample collection and testing along the new storm sewer alignment. The results of the
program were documented in the Storm Sewer Relocation Drilling Program Addendum
to the PFAR issued on September 15, 1994.



1.3

This document provided the basis for a revised remedial alternative for OU-3 as presented
in the Amended ROD issued on June 9, 1995. The selected remedial alternative was the
relocation of the 100th Street storm sewer outfall around the perimeter of the Site.

The Final Engineering (FER), which incorporated and accommodated comments by the
City of Niagara Falls, was documented in the FER issued September 9, 1995 and revised
February 5, 1996. The FER, including drawings and technical specifications, constitutes
the Remedial Design (RD) Report as defined in the Site’s Administrative Order (AO) for
Remedial Design and Remedial Action, September 30, 1991. The Remedial Design 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).

Purpose/Scope of Work

The purpose of the remedial program for OU-3 was to prevent Site ground water from
infiltrating the 42-inch RCP storm sewer, to remove the potential for NAPL to infiltrate the
42-inch RCP storm sewer, and to eliminate the transport of constituents of concern to the
Niagara River via this pathway. The remedial action program for the storm sewer

relocation included the following activities:

. clearing and grubbing,

. fencing/delineation of Work Zone,

. excavation/trenching

. traffic controls,

. stormwater/groundwater management,

. erosion and sediment control,

. survey for line, grade and elevation control,

. removal of select existing storm drain and manhole,

. installation of storm drain and appurtenances,

. load, hauling and placement of excavated soils under the landfill cap,



. pressure lean concrete and plug existing storm sewer,

J backfill and restoration of excavated areas.

This RAR documents the remedial activities that took place at OU-3 as specified in the

Record of Decision (ROD).



2.0

7/90

9/26/90

9/30/91

5/6/92

9/22/92-
10/27/92

11/20/92

3/3/93

3/25/94

8/94

9/94

CHRONOLOGY OF EVENTS

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.

EPA's Region Il Administrator signed the ROD which included the installation and
pressure grouting of an HDPE slipliner in the existing storm sewer as appropriate

remedial action for OU-3.

EPA’s Region Il Assistant Regional Counsel signed the Administrative Order (AO)
for Remedial Design and Remedial Action, Index No. [I| CERCLA-10223.

Remedial Design Work Plan (RDWP) issued.

Predesign field activities (PFA) took place.

Predesign Field Activities Report (PFAR) issued.

Feasibility Review of Remedial Approach for 42-inch Storm Sewer including

hydraulic analysis of existing Storm Sewer submitted.

The PFA GSTP Addendum for the Storm Sewer Relocation Drilling Program

issued.

Storm Sewer Relocation Drilling Program was completed to determine subsurface

characteristics along the proposed alignment.

Storm Sewer Relocation Drilling Program Addendum to the PFAR issued.



6/9/95

9/9/95

10/03/95

11/07/95

2/5/96

3/21/96

4/96

5/10/96

5/96

7/9/96

9/16/96

9/20/96

10/4/96

EPA’s Region Il Administrator signed the ROD Amendment which includes the in-
place abandonment of the existing storm sewer instead of sliplining it in place,

and re-routing of the storm sewer around the Site to the east.

Remedial Design Package including the Engineering Report and Construction

Management Plan issued.

City of Niagara Falls approved the Storm Sewer Relocation Design Plans and

Specifications.

EPA’s Region Il Chief approved the Storm Sewer Relocation Design Plans and

Specifications.

Remedial Design Package including the Engineering Report and Construction

Management Plan revised and issued.

Remedial Action Contract Awarded.

Site mobilization.

Final Excavation Plan issued.

Erosion and Sediment Control began.

Storm Sewer Excavation/Trenching and Installation began.

Existing Storm Sewer Abandonment Began.

Storm Sewer Excavation/Trenching and Installation complete.

Existing Storm Sewer Abandonment complete.



3.0

PERFORMANCE STANDARDS AND CONSTRUCTION QUALITY CONTROL

The objective of the remedial activities for OU-3, as presented in the ROD and ROD
Addendum, was to abandon the existing 42-inch storm sewer in order to eliminate the
transport of Site constituents of concern to the Niagara River via this pathway, and to
provide a hydraulically equivalent pipeline that would be re-routed around the Site. The
performance standard, or the design basis/criteria for the new storm sewer is that it be
able to accommodate a 2-year, 24-hour storm event. The FER presents the design
drawings and specifications for the new storm sewer construction and for the
abandonment of the existing storm sewer. The following is a list of specifications that

pertain to the storm sewer abandonment and relocation:

Specification 02200 - Earthwork
Specification 02725 - Underground Piping Systems
Specification 03300 - Cast-In-Place Concrete

Specification 03400 - Precast Concrete
This section provides a discussion on how the quality control (QC) objectives were met.

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 program. Inspections, sampling, and testing were conducted routinely 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.

Geotechnical and analytical tests were conducted on samples of the backfill material prior

to placement at the Site. A summary of the test results are presented in Tables 1 and 2,



respectively. Laboratory reports for the backfill material geotechnical results are
presented in Appendix A. A Laboratory Data Validation Report for the backfill material

analytical results is presented in Appendix B.

In-situ backfill density (compaction) and moisture tests were performed during backfilling
operations in order to verify that the specified backfill requirements were met. The results
of the compaction tests are presented in Appendix C. Concrete placement and field
testing reports, compression test results, and batch delivery tickets are provided in
Appendix D. The requirements of the remedial design specifications and drawings were
met. Field Change Approvals, which document changes to the approved plans and

specifications, are included in Appendix E.
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CONSTRUCTION ACTIVITIES

The Remedial Action Program for OU-3 was conducted between July 9, 1996 and October
4, 1996 and included installation of the storm sewer and appurtenances and storm sewer
abandonment. Field activities were monitored by the EPA/State oversight representative

and the Companies QA/QC representative.

4.1 Preconstruction Activities

The following activities were completed prior to commencing field work:

» Construction access agreements for properties adjoining the new storm sewer route
were obtained.

* A pre-construction survey of the new storm sewer route was performed in April 1996.

* City of Niagara Falls permit for closure of Buffalo Avenue and re-routing of traffic was
obtained in June, 1996. Inquiries were made to the New York State Department of
Transportation (NYSDOT) for obtaining a Highway Work Permit, but NYSDOT did not

require a Permit to be issued.

4.2 Fencing/Demarcation of Work Zone

The chain link fencing, removed prior to the excavation activities, was replaced with new
temporary chain link fencing. The temporary fencing along the north side of the property
was placed along the edge of Buffalo Avenue to facilitate operations for the Storm Sewer
relocation. Buffalo Avenue was closed and traffic was re-routed onto Frontier Avenue
according to the permit issued by the City of Niagara Falls. A permanent fence was

installed on top of the retaining wall in 1997.

10



4.3 Equipment Cleaning

Trucks and excavation equipment were inspected for cleanliness upon mobilization to the
Site and found to be acceptable. Atthe completion of excavation activities the excavation

equipment was cleaned with a pressure washer.
4.4 Storm Sewer Excavation/Installation/Abandonment

Excavation began July 9, 1996 at the SDMH-1 location and proceeded north toward
Buffalo Avenue and south toward the river. The soil was excavated and temporarily
staged for potential use as backfill. If the soil did not pass the backfill criteria, it was

transported and placed on the landfill.

The 48-inch HDPE pipe and precast concrete storm drain manholes SDMH-1, SDMH-2,
and SDMH-3 were installed from the river to the northeast corner of the Site. Use of
precast concrete manholes as opposed to cast-in-place manholes was a field change
documented in the Field Change Approval (FCA) included in Appendix E, and "As Built"
drawings. A precast concrete manhole was also used in place of the prefabricated HDPE
manhole as originally designed for SDMH-2. The "As Built" drawings also present the
actual location of SDMH-3 which was placed 5.36 feet from the design location. From
SDMH-3, 54-inch RCP and SDMH-4 and SDMH-5 were installed along Buffalo Avenue
westward approximately 460 feet. SDMH-5 was also installed at a location differing from
the design, approximately 20 feet southeast of existing MH-2 (See Drawing No. 594000-
30K-04C).

Existing MH-2, along with an approximately 30 foot long section of the existing 42-inch
RCP storm sewer located west of MH-2, was removed, crushed, and placed on the
landfill. The 30 foot long section of RCP was removed due to the unacceptable condition
of the pipe joints for re-use as documented in the FCA (Appendix E). The 30 foot section
was replaced with new 42-inch RCP. In addition, an approximately 20 foot long section
of new 42-inch RCP was installed between existing MH-2 and SDMH-5. Also, an

11



approximately 15 foot section of existing 42-inch RCP that traversed the Site in a
southerly direction from existing MH-2 was removed to facilitate installation of the slurry

wall, and was crushed, and placed on the landfill.

New storm drain manholes, SDMH-6 through SDMH-11, and corresponding catch basins
(CB) CB-1 through CB-6, respectively, were installed westward along Buffalo Avenue.
Installation of new 18-inch RCP began at the location of existing MH-3 and continued
west along Buffalo Avenue until reaching SDMH-8. New 15-inch RCP was installed
between SDMH-8 and SDMH-10 and new 12-inch RCP was installed between SDMH-10
and SDMH-11.

Two additional catch basins were installed along Buffalo Avenue. CB-7 between SDMH-3
and SDMH-4 which drains into SDMH-4, and CB-8 with associated under-drain, between
SDMH-6 and SDMH- 5 which drains into SDMH-5. The installation of CB-7 is a field
change prompted by a change in the swale along the shoulder of Buffalo Avenue. This
change in the swale is documented with an FCA found in Appendix E. The installation
of CB-8 with associated under-drain is a field change and was documented in the FCA
(Appendix E).

Bedding material for stable subgrade conditions included a 6-inch layer (minimum) of well
graded granular gravel (#67 stone) that was placed prior to pipe installation. See detail
on DWG. 594000-30K-13. Bedding material for unstable subgrade conditions included
a 16 ounce non-woven geotextile fabric to line the trench and a 2 foot layer (minumum)
of #3 stone placed on top of the fabric. See detail on DWG 594000-30K13. The
procedure for stable subgrade conditions were followed thereafter. Following placement,
the pipe was backfilled and the backfill compacted and tested as it was placed. The
inverts of the manholes were formed with lean concrete to direct water from the inlet to
the outlet of the manholes. An FCA was completed for the modification of the flow
channel in SDMH-1, SDMH-4, and SDMH-5. A shallow invert replaced the high flow
channel on the west side of SDMH-1. The height of the flow channel was changed from
full height of the pipe to the spring line in SDMH-4 and SDMH-5.

12



Laying of pipe was completed on August 20, concrete forming of the insides of the
manholes was completed on August 21, and backfilling of pipe and manholes was
completed on August 26, 1996. The headwall was formed between September 11 and
September 18, 1996. The new storm sewer installation required 14 concrete pours. Nine
(9) sets of concrete cylinders were collected and laboratory tested for strength for QC
purposes. The laboratory strength test results are included in Appendix D. One hundred
twenty four compaction tests (troxler tests) of the backfill were completed on the soil, with
a total of 25 failures. The failures were identified to the contractor, re-compacted and re-

tested until they passed. The compaction test results are included in Appendix C.

An additional change in the original design, as documented in an FCA, was the
installation of a strip drain along the base of the retaining wall to drain the landfill runoff
(see Appendix E). The strip drains are designed and installed to drain to the catch basins

(see "As Built" drawings).

Construction water that collected in the trench was pumped to the module tank and
treated at the on-site treatment facility. The construction water was treated to within

established discharge limits and discharged to the Niagara River.

The abandonment of the existing 42-inch sewer began on September 16, 1996 and was
completed on October 4, 1996. The north and south ends of the pipe were cleared of
debris and sediment and a lean concrete plug poured at each end. The plug at the north
end of the sewer pipe had a 2-inch pipe cast in-place to allow connection to the concrete
pump truck. An opening was left at the south end of the pipe to allow for visual
inspection of the lean concrete as it arrived. After pumping 115 cubic yards of lean
concrete into the pipe, back pressure built up. Two locations along the pipe line were
excavated and observation holes cut into the pipe to determine how far the lean concrete
had travelled. The first observation hole revealed recently poured lean concrete and the
second observation hole revealed none. A 2-inch pipe was cast in-place at the
southernmost endplug. The southernmost endplug was used to pump 83.5 cubic yards

of lean concrete into the pipe for a total of 198.5 cubic yards. The second observation
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hole was used to inspect for the arrival of the lean concrete. The required volume was
198 cubic yards of lean concrete was pumped into the pipe. The pipe was then

considered abandoned.

4.5 Temporary Traffic Control

Buffalo Avenue was closed along the frontage of the Site and traffic was re-routed onto
102nd Street and Frontier Avenue. Reflective traffic warning signs, with top-mounted
flashing lights, were placed along the edge of Buffalo Avenue and 102nd Street
approaching the work area. A flagman was used to control traffic when trucks were

entering and exiting Buffalo Avenue during excavation and backfilling activities.

4.6 Stormwater Management/Erosion Control

After excavation for the storm sewer relocation and prior to backfilling, construction water
accumulated within some portions of the excavation. Water was removed from the
excavation and transported to the module tank for treatment at the on-site facility. Silt
fence was installed around the area of excavation and hale bails were placed around the

drainage inlet grate for each catch basin to prevent runoff of sediment.

4.7 Placement of Excavated Soils

Excavated materials were re-used for backfill when suitable. If not suitable, the material
was transported to a suitable location on the landfill and spread continuously in layers
approximately 12 inches thick, and compacted. The material excavated from OxyChem'’s
property and Olin’s property was transported to their respective properties and placed
under the future landfill cap. Sediment/erosion control measures are in place at the

landfill as part of the work plan for operation and maintenance of the site.
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4.8 Backfill/Restoration

Backfill material was obtained from the Frontier borrow source in Lockport, New York and
Grand Island borrow source in Grand Island, New York. Results of the geotechnical and
analytical tests conducted prior to placement of the backfill at the site are presented in
Tables 1 and 2, respectively. The data reported by the analytical laboratory were QA/QC

reviewed and found acceptable. The data validation report is included in Appendix B.

The backfill material was spread in layers approximately 12 inches thick and then
compacted. In-situ compaction and moisture testing was performed during backfilling in
order to verify that the specified backfill requirements were met. The results of the
compaction testing, that substantiate compliance with the specification for compaction,

are presented in Appendix C.
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TABLE 1

GEOTECHNICAL TEST RESULTS
BACKFILL MATERIALS

STORM SEWER RELOCATION
102ND STREET LANDFILL SITE
NIAGARA FALLS, NEW YORK

Grand Island Frontier

Maximum Dry Density 117.5 114.5 pounds per cubic foot
Optimum Moisture Content 14.5 16%
USCS Soil Classification CL CL
Atterberg Limits:

Liquid Limit 35 31

Plastic Limit 16 18

Plasticity Index 19 -
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Sample 1.D.
Sample Description

Analysis Date
TAL Inorganics
Analyte

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron

Lead
Manganese
Magnesium
Mercury
Nickel
Potassium
Selenium
Silver
Sodium
Thallium
Vanadium
Zinc

ANALYTICAL TEST RESULTS

TABLE 2

BACKEFILL MATERIAL

STORM SEWER RELOCATION
102ND STREET LANDFILL SITE

NIAGARA FALLS, NY

Units

mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
ma/kg
mg/kg
mg/kg
mg/kg
mg/kg
mga/kg
mg/kg
mg/kg
mg/kg
mg/kg
mga/kg
mg/kg
mga/kg
mg/kg
mga/kg
mg/kg

CERRONE GI-01
Grand Island
Backfill

06/17/96

11000
ND 5.0
5.4
100
ND 0.5
ND 0.5
160000
17

10

18
31000
28

700
38000
ND 0.5
18
2700
ND 0.5
ND 0.5
240
6.5

20

100

ND 5.0 = Not Detected (Practical Quantifiable Limit)

17

FRONTIER 01
Frontier
Backdill

06/04/96

9400
ND 5.0
7.3
100
ND 0.5
ND 0.5
14000
14

9.2

14
17000
22
1200
690
ND 0.5
20
1900
ND 0.5
ND 0.5
160
ND 5.0
16
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Sample I.D.
Sample Description

Analysis Date

TCL - Volatiles, Method 8240

Compound

Chloromethane
Bromomethane

Vinyl Chloride
Chloroethane
Methylene Chloride
Acetone

Carbon Disulfide
1,1-Dichloroethene
1,1-Dichloroethane
1,2-Dichloroethene (iotal)
Chioroform

2-Butanone
1,2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Vinyl Acetate
Bromodichloromethane
1,2-Dichloropropane
Cis-1,3-Dichloropropene
Trichloroethene
Benzene
Dibromochloromethane
Trans-1,3-Dichloropropene
1,1,2-Trichloroethane
Bromoform
4-Methyl-2-Pentanone
2-Hexanone
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene

Chlorobenzene
Ethylbenzene

Styrene

TABLE 2 (Cont’d.)

ANALYTICAL TEST RESULTS

BACKEFILL MATERIAL

STORM SEWER RELOCATION
102ND STREET LANDFILL SITE

NIAGARA FALLS, NY

Units

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

CERRONE GI-01
Grand Island
Backfill

06/17/96

ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
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FRONTIER 01
Frontier
Backfill

06/04/96

ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10
ND 10



Sample 1.D.
Sample Description

Analysis Date

TABLE 2 (Cont’d.)

ANALYTICAL TEST RESULTS
BACKFILL MATERIAL

STORM SEWER RELOCATION

102ND STREET LANDFILL SITE
NIAGARA FALLS, NY

CERRONE GI-01 FRONTIER 01

TCL - Volatiles, Method 8240 (Cont’d.)

Compound
O & P-Xylene
M-Xylene

Grand Island Frontier
Backfill Backfill
06/17/96 06/04/96
Units
ug/kg ND 10 ND 10
ug/kg ND 10 ND 10
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Sample 1.D.
Sample Description

Analysis Date

TABLE 2 (Cont’d.)

ANALYTICAL TEST RESULTS
BACKFILL MATERIAL

STORM SEWER RELOCATION
102ND STREET LANDFILL SITE

NIAGARA FALLS, NY

CERRONE GI-01

TCL - Semi-volatiles, Method 8270

Compound

Phenol

Bis (2-Chloroethyl) ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol

Bis (2-Chloroisopropyl) ether
4-Methylphenol
N-nitrosodi-n-propylamine
Hexachloroethane
Nitrobenzene

Isophorone

2-Nitrophenol
2,4-Dimethylphenol

Bis (2-Chloroethoxy) methane
Benzoic Acid
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-Methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
3-Nitroaniline
2,6-Dinitrotoluene
Acenaphthene

Grand Island

Backfill

06/17/96
Units
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
ug/kg ND 0.33
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FRONTIER 01
Frontier
Backfill
06/04/96

ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33



Sample I.D.
Sample Description

Analysis Date

TABLE 2 (Cont’d.)

ANALYTICAL TEST RESULTS
BACKFILL MATERIAL

STORM SEWER RELOCATION
102ND STREET LANDFILL SITE
NIAGARA FALLS, NY

CERRONE Gl-01
Grand Island

Backfill

06/17/96

TCL - Semi-volatiles, Method 8270 (Cont’d.)

Compound
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate

Fluorene

4-Nitroaniline
4-Chlorophenylphenylether
4,6-Dinitro 2-Methylphenol
N-Nitrosodiphenylamine
4-Bromophenylphenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene

Carbazole
Di-n-butylphthalate
Fluoranthene

Benzidine

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo (a) Anthracene
Chrysene

Bis (2-ethylhexyl) Phthalate
Di-n-octylphthalate

Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene

Indeno (1,2,3-cd) Pyrene
Dibenzo (a,h) Anthracene
Benzo (g,h,i) Perylene

Units
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/Kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg
ug/kg

ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
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FRONTIER 01
Frontier
Backill
06/04/96

ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33
ND 0.33



Sample I.D.
Sample Description

Analysis Date
TCL - Pesticides
Compound

Endrin

Endrin Ketone
Endrin Aldehyde
Heptachlor
Heptachlor Epoxide
Methoxychlor
Toxaphene
Aldrin
Alpha-BHC
Beta-BHC
Delta-BHC

Gamma-BHC (Lindane)

Chlordane
4,4'-DDD

4,4'-DDE

4,4'-DDT

Dieldrin
Endosulfan |
Endosulfan Il
Endosulfan Sulfate

TCL - PCB, Method 8080

Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Aroclor 1248
Aroclor 1254
Aroclor 1260

TABLE 2 (Cont’d.)

ANALYTICAL TEST RESULTS

BACKEFILL MATERIAL

STORM SEWER RELOCATION
102ND STREET LANDFILL SITE

NIAGARA FALLS, NY

Units

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

mg/kg
mg/kg
mg/kg
mag/kg
mg/kg
mg/kg
mg/kg

CERRONE GI-01
Grand Island
Backfill

06/17/96

ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.083
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.033
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002

ND 0.033
ND 0.033
ND 0.033
ND 0.033
ND 0.033
ND 0.033
ND 0.033

22

FRONTIER 01
Frontier
Backfill
06/04/96

ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.083
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.033
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002
ND 0.002

ND 0.033
ND 0.033
ND 0.033
ND 0.033
ND 0.033
ND 0.033
ND 0.033



5.0

FINAL INSPECTION

The final inspection was conducted on Tuesday , October 29, 1996 with the DEC/EPA

representative, the Companies Representative, the Companies QA/QC oversight

representative, and the construction contractors representative present. The following

is a "punch list" of items that were observed and addressed:

CB-5:

SDMH-8:

CB-2:

SDMH-6:

SDMH-5:

SDMH-4:

SDMH-2:

Headwall:

hay and soil present inside basin have been removed,

rim was knocked off center and has been moved back to center, mortar

on inside of rim was broken and chipped and has been repaired,

sealant between sections of CB was peeling/broken on SE side of CB

and has been grouted,
there was a half inch gap in the bricks on the western side of the riser.
The mortar on the outside was chipped/broken and has been filled with

grout,

the manhole was buried under the access road and has been

uncovered and inspected with nothing to report,

outside mortar was cracked/broken and has been repaired,

rim/riser was knocked off by Geocon during slurry wall construction and

has been replaced,

riprap around headwall needed to be placed and has since been

installed.

The "punch list" items have been addressed and rectified according to plans and

specifications.

23



6.0

OPERATION AND MAINTENANCE PLAN
The storm sewer will be dedicated to the City of Niagara Falls. Operation and

maintenance will consist of general inspections and repairs as needed or as
scheduled by the City of Niagara Falls.

24



7.0

VERIFICATION THAT REMEDY MEETS PERFORMANCE STANDARDS

NEW YORK STATE PROFESSIONAL ENGINEER’S CERTIFICATION for REMEDIAL
ACTION REPORT, 100th STREET STORM SEWER ABANDONMENT AND
RELOCATION, OPERABLE UNIT 3, 102nd STREET LANDFILL SITE, NIAGARA
FALLS, NEW YORK, dated 1/30/98.

This report documents the remedial activities completed for the abandonment
and relocation of the 100th Street Storm Sewer, 102nd Street Landfill Site. |
certify that the remedial activities implemented for the abandonment and
relocation of the storm sewer were completed in substantial conformance with
the requirements of the Remedial Design Documents, the ROD, ROD
Addendum, and the Administrative Order. The data presented is considered to
be technically correct to the best of my knowledge. The accounts of the

remedial activities executed during the abandonment and relocation of the

observations made during the implementation period.

()/{'W/Q ]/c/&l /n 62398
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APPENDIX A

GEOTECHNICAL LAB REPORTS - BACKFILL MATERIAL
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PARTICLE-SIZE DISTRIBUTION

U.S. STANDARD SIEVE SIZE

. _E _EEZ c o o o 8 8
zz = = - & & 2 8 <2 S
FRFReFree 5 5 5 55 g o
<O N M v, z =z z =z =z pd =z
T T T L T T T T T
RN A
i._. P~y
zo AN O,
NoAen) T | | i i T 1 i -
i
3 T NN Y
50 (AT R0 1
i T P =
= T t t t
o [ B N FNNN AN ]
% ey T | [IIER |
g o [ AR Tl =
W o AN i}
[T A O AR ! tld |
O NN
(@]
3 2 1 0 -1 -2 -3
10 10 10 10 10 10 10
GRAIN SIZE IN MILLIMETERS
[ GRAVEL ! SAND
| cosses w1 FINE GOARSE[ DTN T FIE SILT [y _
Hydrometer sample dispersed with a mechanical stirring device, Type A, for { min. Dispersed sample
was separated on a No. 200 sieve. Hydrometer readings obtained an fractian finer than No. 200 sieve.
408 — = :zaro air voidm curvs spac.grav.~ 2.7 [prasumad)
SOIL PROPERTIES
i26 N SQIL OESCRIPTION Reddish Brawn Lean Clay
\ with Sand (CLJ
124 N QPT. WATER MAX. DAY
\ CONTENT 43 X UNIT WT. 121.5 pcf
J LIQUID PLASTIC SPECIFIC
122 \v\ LINIT 31 ¥ LIMIT 16 & GRAVITY
& 120 N
= \\\J \\\ COMPACTION METHOD
Eiie N ASTN TEST D6S8-84 PROCEBQURE A
@ 8 - N AASHTO TEST METHOD
l_'il;J N MOLD HEIGHT 4.89 in. MOLO 0IA. 4 in.
oy N NO. LAYERS 3 BLOWS/LAYER 28
= N HAMMER WT.  5.51bs. DROP HEIGHT 42in.
= 112 SAMPLE PREPARATION - DRY METHGOD
E COMPACTED BY MECHANICAL RAMMER
[an]
1410
102ND STREET LANDFILL REMEDIATION
PROJECT ~ NIAGARA FALLS, NEW YORK
PARTICLE-SIZE ANALYSIS
MOISTURE-DENSITY RELATIONSHIP
g 10 11 {2 13 14 15 i6 17 18 EXPLOA. NO. BULK SAMPLE WORK ORDER
MOISTURE CONTENT (4 S, teate B s
- TECXj; HAK/RAR -
MOISTURE-DENSITY RELATIONSHIP | EViwR (WA o somce o0 20800
SRAND ISLAND, N.Y.

GZA GeoEnvironmental of New York
Engineers and Scientists

AUG 8 1996



102ND STREET REMEDIATION PROJECT
NIAGARA FALLS, NEW YORK

HYDRAULIC CONDUCTIVITY USING A FLEXIBLE WALL PERMEAMETER
ASTM D 5084 - 90

GZA FILE: 55099.0 GZA WORK ORDER NO. 2644 COMPLETED: July 1, 1996

SAMPLE NUMBER: 06216-1

MATERIAL SOURCE: GRAND ISLAND SOURCE - GRAND ISLAND, N.Y.

SAMPLE TYPE: RECONSTITUTED USING HAND RAMMER AND 5 LIFTS

TEST SERIES NO.: Kr9.1

SAMPLE DATA: INITIAL FINAL
DIAMETER (in.) 2.831 ) 2.832
LENGTH (in.) 1.970 1.963
WATER CONTENT (%) 13.2 16.2
DRY UNIT WEIGHT (pcf.) 115.9 116.2

TEST PARAMETERS:

TOTAL BACK PRESSURE (psi.) 80
MAXIMUM EFFECTIVE STRESS (psi.) 5
MINIMUM EFFECTIVE STRESS (psi.) 3
INITIAL HYDRAULIC GRADIENT 31
FINAL HYDRAULIC GRADIENT 30
PERMEANT LIQUID DEAIRED TAP WATER

AVERAGE HYDRAULIC CONDUCTIVITY (cm./sec.) 2.9E-07

PERMEABILTY vs TIME

I _AE-27 -
e ittt S Y
(j 3.8E~B?:£'~‘~>§~~ VAESSES AESEREA 4 ¥ ¥ 5 3 " < ﬁfg.l_t;____
u To¥ooXK N Max. Linit
ol =
N Ly sy = = — > — D Min. Linit
: 2.9E-87 3
2
d
N/
L.AE-87
X
B.BE""BE T T T 1
2.88 7.88 12.88 17.84 22.88
EL.A P SE D T I N EX CNMIN 2

GZA GeoEnvironmental of New York
Engineers and Scientists

AUG 8 1996
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PARTICLE-SIZE DISTRIBUTION

U.S. STANDARD SIEVE SIZE
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GRAIN SIZE IN MILLIMETERS
| GRAVEL 1 SAND
I COBBLES [ CORRGE | FINE  COARSE] WEDTWM | FINE | SILT ICLAYf .
Hydrometer sample dispersed with 3 mechanical stirring device, Type A, far { min. Oispersed sample
was separated on a No. 200 sieve. Hydrometer readings cobtained on fraction finer than No. 200 sieva.
449 — = :zaro air voids curve spec.grav.= 2.65 (presumsed)
SOIL PROPERTIES
118 SQIL DESCRIPTI?ih Digkugsrwn Lean Clay
L San
117 i /) \\\, QPT. MATER MAX. 0BY
\ CONTENT 14.5 X UNIT WT. 147.8 pcf
/ \ LIQUID PLASTIC SPECIFIC
4486 A LIMIT 35 ¥ LIMIT 168 X GRAVITY
© / V\
S 415 7 N\
~ // \\ \ COMPACTION METHOD
— 144 ¥
e q// \ ASTN TEST ~ DBS8-81 PROCEDURE A
o \ AASHTQ TEST METHDD
w 143 .
= \ NOLD HEIGHT 4.59 in. MOLO DIA. 4 in.
P-iia NO. LAYERS 3 BLOWS/LAYER 28
= \ HAMMER WT.  §.51bs. ORDP HEIGHT 42 in.
= 141 SAMPLE PREPARATION - DRY METHOOD
= \ COMPACTED BY MECHANICAL RAMMER
a
110
102ND STREET LANDFILL REMEDIATION
PROJECT ~ NIAGARA FALLS, NEW YORK
PARTICLE-SIZE ANALYSIS
MOISTURE-DENSITY RELATIONSHIP
11 12 13 14 i5 i8 17 i8 ig 20 EXPLOA. NO. BULK SAMPLE WORK ORDER
SANPLE NQ. 08206~4 NQ. 2652
MOISTURE CONTENT (%) SaneL N R
TECH. HAK
MOISTURE-DENSITY RELATIONSHIP AEVIEHER ! FILE 55088.00

SQURCE GAAND ISLANO SOURCE
2ND AREA

GZA GeoEnvironmental of New York
Engineers and Scientists

AUG 8 1996



102ND STREET LANDFILL REMEDIATION PROJECT
NIAGARA FALLS, NEW YORK

HYDRAULIC CONDUCTIVITY USING A FLEXIBLE WALL PERMEAMETER
ASTM D 5084 - 90

GZA FILE: 55099.0 GZA WORK ORDER NO. 2652 COMPLETED: July 11, 1996

SAMPLE NUMBER: 06286-1

MATERIAL SOURCE: . GRAND ISLAND SOURCE - 2ND AREA

SAMPLE TYPE: RECONSTITUTED USING HAND RAMMER AND 5 LIFTS

TEST SERIES NO.: Krl0.1

SAMPLE DATA: INITIAL FINAL
DIAMETER (in.) 2.830 2.835
LENGTH (in.) . 1.975 1.935
WATER CONTENT (%) 14.6 19.2
DRY UNIT WEIGHT (pcf.) 106.4 108.2

TEST PARAMETERS:

TOTAL BACK PRESSURE (psi.) 80
MAXIMUM EFFECTIVE STRESS (psi.) 5
MINIMUM EFFECTIVE STRESS (psi.) 4
INITIAL HYDRAULIC GRADIENT 17
FINAL HYDRAULIC GRADIENT 16
PERMEANT LIQUID DEAIRED TAP WATER
AVERAGE HYDRAULIC CONDUCTIVITY (cm./sec.) 1.3E-06

PERMEABILTY vs TIME

2_@E-A8 A
X ________
_ Cale, K
~ T i e i SN P
0 L.5E-A8 < e, ko
1 L™l N S SO Max. Linit
0 % S s ¥ X K==k t X > ——=—=—-
N Min, Limit
g  LEEEE s =
|
h
5.AE-B7 -
X
B.aE-+a8 T T T 1
1.87 3.87 5.87 7.87 g.87

GZA GeoEnvironmental of New York
Engineers and Scientists

AUG 8 199
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PARTICLE-SIZE DISTRIBUTION

U.S. STANDARD SIEVE SIZE

iEEnZias v % 8 288 §
o ~maeomes ¥ 3 § £§§ ¢
g | il T e 'g: T T
| T T S i
— T L O | ] T f iy
o 0 A O N
— m 1 i LU | Y i il 1 1 1 i \n
¥ - [INRN NN q
> o L | | T
m LO u 1 1) 4 ¥ ﬁ 1 1 1 13 L] 1 *\
& |- ! | L Ay
5o T | T &
w3 I i L | - "
g | L] | (NN —
§ 2 I R i O =
Q. I i'il i i m
T i N
(]
3 2 14 Q . -1 -2
10 10 . 107 0 40107 L P L IR
GRAIN SIZE IN MILLIMETERS ' R
l COBBLES CORRSE 1 FINE —*CORRSET TEDI T F T SILT [ouay]

Hydrometer sample disparsesd with a mechanical stirring device, Type A, far { min. Dispersed sample
was separated on a No. 200 sieve. Hydrometer readings abtained an fractian finer than No. 200 sieva.

44g —.— :28ro mir voids curve spac.grav.= 2.7 (prasumad)

SOIL PROPERTIES
118 : \ SQIL DESCRIPTION R(-G:llguh Brawn Lamn Clay
447 ' \, OPT. WATER MAX. DAY v
X CONTENT 46 % UNIT WT. 444.8  pcf
\ : LIQUI0 PLASTIC SPECIFIC .
118 Ca . | LINIT 31 % LIMIT 48 % GRAVITY &
— \
S 116 A\ ‘
& o \ | COMPACTION METHOD
14 ¢ \ " | ASTN TEST  D8S8-894 PROCEDURE A
e 143 / - \ AASHTO TEST METHOD _
t \ ~ .| NOLO HEIGHT 4.EQin. MOLD DIA. 4 dn.
= 442 . .| No. LavERs 3 . BLOWS/LAYER . 28 ...
z . \ © | HANMER WT. - B.81ba. DROP HEIGHT 421n.
= . - | SAMPLE PREPARATION - DAY METHOD _
x i \ : COMPACTED BY MECHANICAL RAMMER
& :
110 A

102ND STREET REMEDIATION PROJECT .
NIAGARA FALLS, NEW YORK

 PARTICLE-SIZE ANALYSIS ™ 7
MOISTURE~DENSITY RELATIONSHIP

14 12 43 44 16 (6 17 18 18 20 EXPLOR. NO.BULK SAMPLE WORK ORDER
MOISTURE CONTENT (%) | e M WD  be miaes
TECH, DEW

MOISTURE-DENSITY RELATIONSHIP | fyicen PO o awey

. i GZA GeoEnvironmental of New York,;_ Tyt
-+ Engineers and Scientists o S
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102ND STREET REMEDIATION PROJECT
NIAGARA FALLS, NEW YORK .

HYDRAULIC CONDUCTIVITY USING A FLEXIBLE WALL PERMEAMETER

‘GZA FILE: 55099.0 GZA WORK ORDER NO. 2579 COMPLETED: June 2["1996

ASTM D 5084 = 90

SAMPLE NUMBER: 05176-2

MATERIAL SOURCE: ~ FRONTIER STONE - LOCKPORT, NEW YORK
SAMPLE TYPE: RECONSTITUTED USING HAND RAMMER AND 5 LIFTS

. TEST SERIES NO.: ... Kr3.1. . .

SAMPLE DATA:

L
Y S
3 >—

. 5.AE-AA -

| _ - INITIAL
DIAMETER (in.) . 2.831

LENGTH (in.) 1.971
WATER CONTENT (%) : 16.0
DRY UNIT WEIGHT (pcf.) . 103.6
' TEST PARAMETERS: _ Lo SRS
TOTAL BACK PRESSURE (psi.) T -100
MAXIMUM EFFECTIVE STRESS (psi.) 5
MINIMUM EFFECTIVE STRESS (psi.) 3
INITIAL HYDRAULIC GRADIENT 31
FINAL HYDRAULIC GRADIENT 28
PERMEANT LIQUID o DEAIRED TAP WATER . °
AVERAGE HYDRAULIC CONDUCTIVITY (cm./sec.) . -9.1E-08 ‘
PERMEABILTY vs TIME
L.5E-B7 4 o ‘ ' ' -
G bbb e < o ' ¢ =t
L.AE-a7 - Mok, Limit

)f 4(_ o . VRV . LY e e
‘ RN T Ko - M. Linit

S 3 3 P 3 3 I 2 3 > 3

a.gE+Qa
BS

GZA GeoEnvironmental bf New York
Engineers and Scientists
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APPENDIX B

ANALYTICAL LAB DATA VALIDATION REPORTS - BACKFILL MATERIAL



TreaTek-CRA MEMO 2 Jhere
2055 Niagara Falls Boulevard e

Suite Three

Niagara Falls, New York 14304

(716) 297-2160

(716) 297-2265 Telecopier

TO: Jim Thornton REFERENCE NO: 9920

FROM: Denise Tuhovak/ms/16 DATE: February 5, 1998
(REVISED: February 6, 1998)

RE: 102nd Street Source Materials

CC: A. Weston, L. Miller

EXECUTIVE SUMMARY

Representative soil samples were collected and analyzed for target compound

list/ target analyte list (TCL/TAL) organics and metals to characterize the soils for use
as backfill at the 102nd Street landfill. Based on the results of these analyses, it was
determined that these soils are acceptable for this use.

INTRODUCTION

Composite samples were collected between 1996 and 1997 from six different soil
sources. The samples were analyzed for TCL/TAL organics and metals to characterize
the material for use as backfill at the 102nd Street Landfill. A QA/QC review was
performed on the data and a copy is attached to this memo.

RESULTS

A copy of the analytical results is summarized in the attached Table 1. Organic
compounds were not detected in the samples with the exception of some very low level
bis(2-ethylhexyl)phthalate (a common laboratory artifact). Various metals were
detected in the samples at different concentrations.

Based on the QA/QC review, these data were acceptable for use in characterizing the
soil material.



DISCUSSION

The analytical data were compared to New York State Department of Environmental
Conservation (NYSDEC) criteria to determine if the soils could be recommended for use
at the 102nd Street Landfill. Since the 10274 Street Land(fill is a secured area, the organic
data for these samples were compared to the Soil Cleanup Objectives to Protect
Groundwater Quality (TAGM, January 1994) and the sample results met these levels.

Metals results are normally compared to site background levels; the TAGM Eastern
USA Background Level were used for reference purposes only. Four metals exceeded
the TAGM Eastern USA Background Levels. The exceedances were as follows:

Eastern USA
Metal Background Level Sample Result
(ppnr) (ppm)
Cadmium 0.1-1 ND-1.1
Calcium 130-3500 1000-160000
Nickel 0.5-2.5 3.2-31
Zinc 9-50 28-100

The exceedances for cadmium, nickel and zinc are minor, and the concentrations are
comparable to the site background levels expected in an industrial area such as Niagara
Falls. Calcium is not a heavy metal and the high calcium concentrations are not a
concern.

CONCLUSION

The soil samples contain various metals and low levels of bis(2-ethylhexly)phthalate.
Based on the analytical results, it was determined that the soils are acceptable for use at
the 102nd Street Landfill.
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ANALYTICAL RESULTS AND QA/QC REVIEW
102ND STREET SOURCE MATERIALS
OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION
NIAGARA FALLS, NEW YORK
1996-1997

9920-DV-3
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1.0

9920-DV-3

EXECUTIVE SUMMARY

Soil was obtained from six different sources for use as
backfill at the 102nd Street Landfill. Representative composite samples were
collected from each source and analyzed for target compound list/ target analyte
list (TCL/TAL) organics and metals to characterize the material.

A quality assurance/ quality control (QA/QC) assessment was performed on the
data and all results were judged to be acceptable. The results were all non-detect
with the exception of some low level bis(2-ethyhexyl)phthalate concentrations
and various concentrations of some metals.



2.0

9920-DV-3

QA/QC REVIEW

Introduction

Composite soil samples were collected between June 1996
and July 1997 from sources of material for use as backfill at the 10274 Street
Landfill. The samples were analyzed for TCL organics and TAL metals. Upon
initial review of the data, it was determined that supporting QA/QC data were
not available for some of the analytical reports. Additional samples were
collected from these sources and analyzed for the appropriate parameters. A
sampling and analysis summary is presented in Table 1 and the analytical
methods used are summarized in Table 2. The analytical results are summarized
in Table 3.

Final sample results and supporting QA/QC results
(including spike recoveries, duplicate results, surrogate recoveries internal
standard recoveries and laboratory blank results) were assessed to determine
whether the data were acceptable for their intended use - characterization of the
backfill material.

The criteria by which these data were assessed are outlined
in the analytical methods and the guidance documents entitled “USEPA Contract
Laboratory Program National Functional Guidelines for Organic Data Review”,
EPA 540/R-94-012, February 1994 and “USEPA Contract Laboratory Program
National Function Guidelines for Inorganic Data Review, February 1994, EPA
540/R-94/013.
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Sample Holding Times

The sample holding time criteria used were as follows:

Parameter Holding Time
Volatiles 14 days from collection to extraction
Semi-Volatiles 14 days from collection to extraction,

40 days from extraction to analysis
Pesticides/PCBs 14 days from collection to extraction,
40 days from extraction to analysis
Metals (Except Mercury) 180 days from collection to analysis
Mercury 28 days from collection to analysis

As summarized in table 4, all samples were prepared and
analyzed within the required holding times with the exception of two volatiles
samples which were analyzed one day outside of the holding time. The volatiles
results reported for these samples were judged to be acceptable based on the
minor extent of the exceedance.

Surrogate Analyses - Organics

Surrogates were added to all samples, blanks, and QC
samples prior to extraction and/or analysis for organic parameters, and the
recoveries are summarized in Table 5. All recoveries were acceptable showing
acceptable analytical accuracy.

Internal Standard Analysis - Volatiles and Semi-volatiles

The proper internal standard (IS) compounds were added to
all samples, blanks, standards, and spiked samples prior to analysis. All IS
recoveries were acceptable with the exception of sample the from Chestnut Ridge
which had one low semi-volatile IS recovery. All associated sample results were
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non-detect and were judged to be acceptable based on the minor extent of the
exceedance.

Method Blank Analyses

Method blanks were extracted and/or analyzed for all
parameters, and the results are summarized in Table 6. The results were non-
detect with the following exceptions:

i) Low level concentrations of methylene chloride and acetone (common
laboratory artifacts) were detected in one of the blanks. Associated
sample results at concentrations near the blank levels were qualified non-
detect.

if) Some metals were detected in one of the laboratory blanks at low
concentrations. The concentrations of these metals in the associated
sample were significantly higher than the levels in the blank and the
results would not have been affected.

Blank Spike (BS) Analyses

BSs containing a representative set of the analytes of interest
were prepared and analyzed for all parameters. BS recoveries were assessed
against general control limits and are summarized in Table 7. All BS recoveries
were within the control limits showing acceptable overall analytical accuracy.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Analyses - Organics

MS/MSD samples were prepared and analyzed for the
organic parameters and the results are summarized in Table 8. The spike
recoveries showed acceptable accuracy and precision with the following
exceptions:



i) Slightly high recoveries were reported for a few volatile compounds.
These compounds were not detected in the samples and the data would
not have been affected by a potential high bias.

ii) there was a low endrin recovery for the MSD analysis. Based on
acceptable recoveries for the MS and the BS for this compound, and the
fact that this compound and its decomposition metabolites were not ‘
detected in associated samples, the results for this compound were judged
to be acceptable.

Duplicate Analyses - Metals

Two separate portions of one composite sample were
prepared and analyzed separately for all metals of interest (see Table 9). The
results compared well showing good overall analytical precision.

Graphite Furnace Analyses

Several of the arsenic and selenium analyses exceeded the
specified post-digestion spike recoveries or coefficients of variation criteria. All
associated positive sample results were qualified as estimated, all non-detect
results were judged to be acceptable based on sufficient analyte recovery.

9920-DV-3 5



3.0 CONCLUSION

Based on the QA/QC review, the data reported in Table 3
were judged to be acceptable for their intended use with the qualifications noted.

9920-DV-3 6



TABLE1

SAMPLING AND ANALYSIS SUMMARY
102ND STREET SOURCE MATERIALS

OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION

Location Sample ID
Frontier-01 GNN6265
Comp B
Cerrone GI-01 GNN62AL
Comp E
Summit Park GNN&633C-1
Comp F
Helmick HAT722Z
Comp A
Chestnut Ridge GNN72K4-1
Comp D
Carl Walck GNN72MA-2
Comp C

Notes:

NIAGARA FALLS, NEW YORK
1996-1997

Date Parameters
06/04/96 TCL VOCs, TAL Metals
12/11/97 TCL SVOCs, Pesticides/PCBs
06/17/96 TCL VOCs, TAL Metals
12/11/97 TCL SVOCs, Pesticides/PCBs
09/23/96 (1)
12/15/97 TCL VOCs, TCL SVOCs, TCL Pesticides/PCBs, TAL Metals
05/27/97 TAL Metals
12/11/97 TCL VOCs, TCL SVOCs, TCL Pesticides/PCBs
07/29/97 TCL VOCs, TCL SVOCs, TAL Metals
12/11/97 TCL Pesticides/PCBs
08/07/97 TCL SVOCs, TAL Metals
12/11/97 TCL VOCs, Pesticides/PCBs

1) Analytical results for this sample were not used due to the unavailability of supporting QA /QC data.

PCBs Polychlorinated Biphenyls.

SVOC Semi-Volatile Organic Compounds.

TAL  Target Analyte List.
TCL Target Compound List.
VOCs Volatile Organic Compounds.

9920-DV-3
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TABLE 2

ANALYTICAL METHODS
102ND STREET SOURCE MATERIALS
OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION

NIAGARA FALLS, NEW YORK
1996-1997
Parameter Method (1)
TCL VOCs 8240
TCL SVOCs 8270
TCL Pesticides/PCBs 8080
TAL Metals 6010/7060/7471/7740

Notes:

) Methods referenced from "Test Methods for Evaluating Solid Waste,
Physical/ Chemical Methods", Third Edition, SW-846, September 1986
(with revisions).

PCBs Polychlorinated Biphenyls.

SVOC Semi-Volatile Organic Compounds.

TAL Target Analyte List.

TCL Target Compound List.

VOCs Volatile Organic Compounds.
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PCBs
oC
vOCs

Sample ID

VOCs

Frontier Stone
Summit Park
Cerrone GI
Carl Walck
Chestnut Ridge
Helmick

SVOCs
Frontier Stone
Summit Park
Cerrone GI
Helmick

Carl Walck
Chestnut Ridge

Pesticides/PCBs
Frontier Stone
Summit Park
Cerrone GI
Helmick

Carl Walck
Chestnut Ridge

Metals except Mercury
Frontier Stone

Summit Park

Cerrone GI

Helmick

Carl Walck

Chestnut Ridge

Mercury
Frontier Stone
Summit Park
Cerrone GI
Helmick

Carl Walck
Chestnut Ridge

Duplicate.
Not Applicable.
Polychlorinated Biphenyls.

Semi-Volatile Organic Compounds.

Volatile Organic Compounds.

9920-DV-3

TABLE 4

HOLDING TIME SUMMARY
102ND STREET SOURCE MATERIALS
OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION

NIAGARA FALLS, NEW YORK
1996-1997

Sample Extraction Analysis

Date Date Date
06/04/96 - 06/05/96
12/15/97 - 12/19/97
06/17/96 - 06/18/96
12/11/97 - 12/19/97
07/29/97 - 07/30/97
12/11/97 - 12/19/97
12/11/97 12/16/97 12/18/97
12/15/97 12/16/97 12/18/97
12/11/97 12/16/97 12/18/97
12/11/97 12/16/97 12/18/97
08/07/97 08/11/97 08/11/97
07/29/97 07/31/97 08/04/97
12/11/97 12/16/97 12/31/97
12/15/97 12/16/97 12/31/97
12/11/97 12/16/97 12/31/97
12/11/97 12/16/97 01/01/98
12/11/97 12/16/97 12/31/97
12/11/97 12/16/97 12/31/97
06/04/96 - 06/96
12/15/97 - 1/98
06/17/96 - 06/96
05/27/97 - 05/97
08/07/97 - 08/97
07/29/97 - 07/97
06/04/96 - 06/05/96
12/15/97 - 12/23/97
06/17/96 - 06/18/96
05/27/97 - 05/28/97
08/07/97 - 08/08/97
07/29/97 - 07/30/97

Holding Time Exceedance (days)

to Extraction to Analysis
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SURROGATE RECOVERY SUMMARY (PERCENT)
102ND STREET SOURCE MATERIALS
OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION

Surrogate: DCA TOL
Recovery Limits: 70-121 81-117
VOCs
Frontier Stone 88 104
Sumumit Park 88 95
Cerrone GI 94 100
Carl Walck 91 86
Chestnut Ridge 93 101
Helmick 89 98
Surrogate:  2-FP PHL
Recovery Limits: 25-121 24-113
SVOCs
Frontier Stone 80 85
Cerron GI 78 86
Helmick 77 84
Carl Walck 63 75
Chestnut Ridge 72 90
Summit Park 78 85
Surrogates: TCMX TCMX
Control Limits: 60-150 60-150
Pesticides
Helmick 81 106
Frontier Stone 101 94
Carl Walck 80 74
Chestnut Ridge 91 89
Cerrone GI 82 81
Summit Park 87 93

Notes:
1) Optional surrogate, not required.
- Not available
Surrogates:
BFB Bromofluorobenzene
DCA  Dichloroethane-d4.
TOL  Toluene-d4.
FBP 2-Fluorobiphenyl.
TBP  2,4,6-Tribromophenol.
2-FP  2-Fluorophenol.
PHL  Phenol-dé.
NBZ  Nitrobenzene-d5.
TPH  Terphenyl-d14.
DCBP Decachlorobiphenyl

-~ TMX Tetrachloro-m-xylene

‘P 2-Chlorophenol-d4

DCB  1,2-Dichlorobenzene-d4

9920-DV-3

TABLES

NIAGARA FALLS, NEW YORK

1996-1997
BFB
74-121
94
86
100
85
95
82
2CP(1)  DCB() NBZ
20-130 20-130 23-120
80 70 72
79 70 70
77 67 74
- - 68
- - 84
79 69 71
DCBP DCBP
60-150 60-150
88 98
105 95
95 87
92 89
92 79
o4 92

FBP
30-115

63
65
71
9%
66

TBP
19-122

60
59
60
77
89
58

TPH
18-137

67
66
65
109
111
68
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Page1of 2
TABLE 8

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SUMMARY (PERCENT)
102ND STREET SOURCE MATERIALS
OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION

NIAGARA FALLS, NEW YORK
1996-1997
MS/MSD RPD
Control Control Composite A
Parameters Limits Limits MS MSD RPD

Volatiles

Chloromethane 56-128 20 132* 136% 3
Bromomethane 60-134 20 105 106 1
Vinyl chloride 48-137 20 131 139* 6
Chloroethane 64-124 20 112 119 6
Methylene chloride 76-114 20 104 107 3
Acetone 31-171 20 112 129 14
Carbon disulfide 46-137 20 85 93 9
1,1-Dichloroethene 58-129 20 95 100 5
1,1-Dichloroethane 67-125 20 103 104 2
1,2-Dichloroethene(total) 73-115 20 120 120* 0
2-Butanone 38-170 20 135 136 0
Chloroform 75-113 20 90 920 1
1,2-Dichloroethane 79-111 20 92 90 3
1,1,1-Trichloroethane 69-118 20 93 93 0
Carbon tetrachloride 62-124 20 85 86 2
Bromodichloromethane 80-109 20 98 93 5
1,2-Dichloropropane 80-111 20 115 110 4
cis-1,3-Dichloropropene 77-111 20 98 90 9
Trichloroethene 69-118 20 90 94 4
Benzene 73-115 20 106 101 4
Dibromochloromethane 80-109 20 98 92 6
trans-1,3-Dichloropropene 79-109 20 91 88 3
1,1,2-Trichloroethane 81-110 20 110 104 5
Bromoform 74-116 20 104 91 13
4-Methyl-2-Pentanone 68-118 20 149*  140* 6
2-Hexanone 42-169 20 142 140 1
Tetrachloroethene 59-124 20 84 93 11
1,1,2,2-Tetrachloroethane 75-116 20 116 94 21*
Toluene 71-115 20 97 103 5
Chlorobenzene 74-113 20 103 110 7
Ethylbenzene 58-149 20 89 89 0
Styrene 68-118 20 91 91 0
Xylene(total) 67-118 20 120*  127* 6

9920-DV-3



Page 2 of 2
TABLE 8

MATRIX SPIKE/MATRIX SPIKE DUPLICATE SUMMARY (PERCENT)
102ND STREET SOURCE MATERIALS

OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION

NIAGARA FALLS, NEW YORK
1996-1997
MS/MSD RPD
Control Control Composite A
Parameters Limits Limits MS MSD RPD
Semi-Volatiles
Phenol : 26-90 35 77 77 0
2-Chlorophenol 25-102 50 71 74 4
1,4-Dichlorobenzene 28-104 27 67 67 0
N-Nitroso-di-n-propylamine 41-126 38 86 86 0
1,2,4-Trichlorobenzene 38-107 23 62 62 0
4-Chloro-3-methylphenol 26-103 33 68 71 4
Acenaphthene 31-137 19 71 71 0
4-Nitrophenol 11-114 50 68 65 5
2,4-Dinitrotoluene 28-89 47 62 62 0
Pentachlorophenol 17-109 47 52 42 21
Pyrene 35-142 36 76 76 0
Pesticides
gamma-BHC (Lindane) 46-127 50 95 88 8
Heptachlor 35-130 31 86 81 6
Aldrin 34-132 43 86 80 7
Dieldrin 31-134 38 95 82 15
Endrin 42-139 45 111 11+ 164*
4,4'-DDT 23-134 50 107 94 13
Notes:
* Value outside of associated control limit.

MS  Matrix Spike.
MSD Matrix Spike Duplicate.
RPD Relative Percent Difference.

9920-DV-3



TABLE 9

LABORATORY DUPLICATE RESULTS
102ND STREET SOURCE MATERIALS
OCCIDENTAL CHEMICAL CORPORATION, OLIN CORPORATION

NIAGARA FALLS, NEW YORK
1996-1997
Composite A
Parameter Units Original Duplicate RPD

Metals

Aluminum mg/Kg 13000 14000 7
Antimony mg/Kg 1.3 1.3 1
Arsenic mg/Kg 8.0 8.2 2
Barium mg/Kg 190 180 5
Beryllium mg/Kg 0.73 0.70 3
Cadmium mg/Kg 11 9.5 15
Calcium mg/Kg 50000 49000 2
Chromium mg/Kg 94 93 1
Cobalt mg/Kg 9.2 9.1 1
Copper mg/Kg 110 110 0
Iron mg/Kg 23000 23000 0
Lead mg/Kg 220 210 5
Magnesium mg/Kg 16000 15000 6
Manganese mg/Kg 360 360 0
Mercury mg/Kg 0.99 0.90 10
Nickel mg/Kg 48 51 6
Potassium mg/Kg 2700 3400 23
Selenium mg/Kg 0.49 0.35 33
Silver mg/Kg 4.5 43 5
Sodium mg/Kg 1200 1200 0
Thallium mg/Kg 0.30 ND 0.26 *
Vanadium mg/Kg 28 29 5
Zinc mg/Kg 270 240 12

Notes:

RPD cannot be calculated due to one or more non-detect value(s).
NDx Not detected at or above x.

RPD  Relative Percent Difference.

9920-DV-3



APPENDIX C

IN-SITU BACKFILL DENSITY & MOISTURE TEST RESULTS



Fluor Daniel GTt

Summary Table of Storm Sewer Compaction Tests

Test# Date GZA # Location Soil Type  Water(%) % Proctor Pass/Fail Corrective Measures
1 July 17 3 30feet S. of MH#2 Gl 10.9 99.9 Pass
2 July 18 4 Near MH-2 Gl 137 94.2 Pass
3 July 18 5 Near MH-2 Gl 94 85.4 Pass
4 July 18 3} Near MH-2 Gl 11.9 89.5 Pass
s July 18 4 150t S. of Buffalo Ave., 1 ft above pipe Gl 13.4 83.9 Pass
6 July 18 3 220 ft N of River, final grade Gl 1.8 95.1 Pass
7 July 22 1 100 ft S. of Buffalo Ave, 2-3 feet above pipe Gl 11.4 85.6 Pass
8 July 22 2 150 f S. of Buffalo Ave, 3-4 feet above pipe On-site soil 120 856 Pass
g July26 3 100 ft east of MH#S, lift #1 Frontier 131 928 Pass
10 July26 4 100 ft east of MH#3,lift #2 Frontier 1238 88.2 Pass
" July26 5 80 ft east of MHES, lift #3 On-site soil 18.2 92.0 Pass
12 July26 6 Near MH#3, lift #1 On-site soil 16.2 96.4 Pass
13 July 29 1 Between MH#3 & 4 Gl 156 94.0 Pass
14 July 29 9 15 ft from MH&3 On-site soil 17.6 87.8 Failed Retested - #11, 7/29
15 July 29 10 40 ft from MH#&S On-site soil 17.8 88.6 Failed Retested - #11, 7/29
16 July 29 1 Retest of #3 On-site soil 16.9 92.8 Pass
17 July 29 12 Retest of #10 On-site soil 14.9 928 Pass
18 July 30 5 Between MH3/4, 2nd lift Gl 13.8 97.3 Pass
19 July 30 6 Between MH3/4, 2nd lift Gl 15.2 93.3 Pass
20 July 30 7 Between MH3/4, 1st lift Gl 15.2 96.6 Pass
21 July 30 8 Between MH3/4, 3rd lift Gl 15.7 97.5 Pass
22 July 31 8 Between MHY4 Gl 216 726 Failed Area wet, allowed to dry and reworked following week
23 July 31 9 Between MH3/5 Gl 202 87.5 Failed Area wet, allowed to dry and reworked following week
24 July 31 10 Between MH3/6 Gl 18.2 87.5 Failed Area wet, allowed to dry and reworked following week
25 August 2 5 Near MH#2, 1st lift Gl 101 103.1 Pass
26 August 2 8 Near MH#2, 2nd lift Gl 1.7 6.8 Pass
27 August 2 9 Near MH#3, 1st lift Gl 155 914 Pass
28 August 2 10 Near MH#3, 2nd lift Gl 15.2 91.9 Pass
29 August 2 1 Near MH#3, 3rd lift Gt 2.1 1.7 Pass
30 August § 3 Between MH#4 & 5, , 1st lift Gl 13.8 90.7 Pass
3 August 6 4 Just east of MH-3, 1 st lift Gl 174 87.0 Failed Retested - #5,8/6
32 August 6 5 Retest of #4 Gt 143 91.2 Pass
33 August 6 6 Just east of MH-3, 2nd lift Gl 262 729 Failed Retested - #10,8/6
34 August 6 10 Retest of #6 Gl 153 90.0 Pass
35 August 6 11 Just east of MH-3, 3rd lift Gi 16.4 91.1 Pass
36 August 6 12 Between existing MH and MH-6, 1 st lift Gl 18.2 83.6 Failed Retested - #14,8/6
37 August 6 13 Just east of MH-3, 4th lift Gl 158 922 Pass
38 August 6 14 Retest of #12 Gl 18.1 80.7 Pass
39 August 6 15 Just east of MH-3, Sth lift Gl 176 90.1 Pass
40 August 7 2 Just NE of MH-1, 1st lift Gl 18.0 735 Failed Reworked August 16 & 20
41 August7 3 Just SE of MH-3 Gl 14.1 89.1 Failed Retested - #6 & 11, 8/7
42 August7 4 Between existing MH and MH-6, 1stiift Gt 19.7 86.0 Failed Retested - #4, 8/7
43 August 7 5 Retest of #2 Gl 16.1 84.3 Failed Reworked August 16 & 20
44 August 7 6 Retest of #3 Gl 16.8 86.0 Failed Retested - #11, 8/7
45 August 7 7 Retest of #4 Gl 18.7 89.2  Allowed to pass Allowed to pass after signifigant compaction
46 August 7 8 Just E of MH-1, 2 nd [ift Gl 179 g2.7 Pass
47 August 7 9 Just E of MH-1, 3 rd fift Gl 19.5 86.6 Failed Retested - #10, 8/7
48 August 7 10 Retest of #9 Gl 19.9 80.0 Pass
49 August 7 11 Retest of #3 Gl 141 94.1 Pass
50 August 7 13 30 ft east of MH-6, 1st lift Gl 18.6 849 Failed Retested - #14,16,17, &18, 8/7
51 August 7 14 Retest of #13 G! 19.6 87.0 Failed Retested - #16,17, &18, 8/7
52 August 7 15 Retest of #4 Gl 187 90.1 Pass
53 August 7 16 Retest of #13 Gt 173 89.2 Failed Retested - #17, &18, 8/7
54 August 7 17 Retest of #13 GI 185 88.0 Failed Retested - #18, 8/7
585 August 7 18 Retest of #13 Gi 17.2 926 Pass
56 August 7 19 30 ft east of MH-6, 2nd lift Gi 18.2 87.0 Failed Retested - #20, 8/7
57 August 7 20 Retest of #19 Gl 183 90.3 Pass
58 August 8 1 70 ft west of MH-6, 1st lift Gl 16.1 93.9 Pass
59 August 8 3 40 ft west of MH-6, 2nd lift Gl 15.2 85.9 Pass
60 August 8 4 8 ft from MH-4, 1stlift Gl 203 90.0 Pass
61 August 8 5 8 ft from MH-4, 2nd lift Gl 143 97.3 Pass
62 August 8 6 8 ft from MH-4, 3rd lift Gl 13.2 96.4 Pass
63 August 9 1 Just west of MH-6, 1 st lift Frontier 146 95.9 Pass
64 August 9 2 67 ft west of MH-6, 1st lift Frontier 147 92.6 Pass
65 August 9 3 87 ft west of MH-6, 2nd lift Frontier 11.6 105.0 Pass
66 August 9 6 107 ft west of MH-6, 3rd lift Frontier 135 98.2 Pass
67 August 12 3 10 ft west of MH-6, 1st lift Gl 16.6 88.0 Failed Retested - #5, 8/12
68 August 12 4 5 ft east of MH.7, 1st lift Gl 114 94.8 Pass
69 August 12 5 Retest of #3 Gl 15.3 911 Pass
70 August 12 6 8 ft North of MH-2, 1 st lift Gl 143 94.4 Pass
71 August 12 7 Near MH-7, 2 nd lift Gl 13.8 94.2 Pass
72 August 12 12 75 ft west of MH-7, 3rd lift Gl 16.3 90.1 Pass
73 August 12 13 50 ft west of MH-7, 4th lift Gt 15.8 90 Pass
74 August 12 14 20 ft west of MH-7, Sth lift Gl 165 91.4 Pass
75 August 13 1 10 ft west of MH-2, 1st lift Gl 134 95.3 Pass
76 August 13 2 140 ft west of MH-7, 1stlift Gl 19.8 81.6 Failed Retested - #3, 8/14
77 August 13 3 10 ft southeast of MH-3, 1st lift Gl 141 98.9 Pass
78 August 13 4 6 ft east of MH-4, 1st [ift Gl 16.8 88.2 Failed Retested - #5, 8/13
79 August 13 5 Retest of #4 Gl 17.6 90.5 Pass
80 August 14 1 20 west of MH-4, ist lift Gl 11.6 16.8 Pass
81 August 14 2 75 ft south of MH-3, 1st lift Gl 153 94.9 Pass
82 August 14 3 ? Gl 156 91.2 Pass
a3 August 14 4 100 ft east of MH-4 Gi 15.4 88.1 Pass
84 August 15 4 17 ft west of MH-3, 1stlift Gl 131 95.5 Pass
85 August 15 6 10 ft west of MH-4,1st [ift Frontier 14.0 97.8 Pass
86 August 15 8 50 ft west of MH-5, 1st lift Frontier 13.9 94.5 Pass
87 August 15 9 45 ft east of MH-7, 1st lift Frontier 13.7 80.1 Pass
88 August 15 10 35 ft west of MH-5, 2nd ift Frontier 115 100.8 Pass
89 August 16 1 25 ft east of MH-7,1st lift Frontier 14.8 97.0 Pass
90 August 16 2 6 ft west of existing MH, 1st lift Frontier 12.8 104.6 Pass
91 August 16 3 10 ft west of MH-6, 1 st lift Frontier 129 103.1 Pass



Fluor Daniet GTI

Summary Table of Storm Sewer Compaction Tests

Test# Date GZA# Location Soil Type  Water(%) % Proctor Pass/Fait Corrective M
92 August 16 4 25 ft west of MH-5, 1st lift Frontier 126 101.0 Pass
83 August 16 7 25 ft east of MH-5, 1 st lift Frontier 145 98.0 Pass
84 August 16 9 4 ft east of MH-1, istliift Frontier 123 102.8 Pass
85 August 16 11 40 ft east of MH-9, 1stlift Frontier 157 925 Pass
96 August 19 b ] 70 ft west of MH-9, st lift Gi 165 86.0 Failed Retested - #1, 8/19
97 August 19 2 Retest of #1 Gl 137 97.1 Pass
98 August 19 3 1 ft south of MH-9, 1st lift Gl 16.2 923 Pass
99 August 19 4 1 ft south of MH-7, 1stlift Gl 10.6 914 Pass
100 August 19 5 1 ft south of MH-6, 1st lift Gl 11.1 102.6 Pass
101 August 19 7 40 ft west of MH-9, 2nd lift Gl 13.0 84.7 Pass
102 August 20 1 7 ft east of MH-5, 1stlift Gt 104 90.6 Pass
103 August 20 3 30 ft west of MH-9,1 st lift Gl 138 96.5 Pass
104 August 20 4 15 ft east of MH-5, 2nd lift Gi 108 91.5 Pass
105 August 20 5 1 ft west of MH-1, istlift Gl 7.9 99.8 Failed Retested - #7, 8/20
106 August 20 6 45 ft west of MH-10, 1stlift Gi 144 90.6 Pass
107 August 20 7 1 ft west of MH-10, 1st lift Gl 103 g93.9 Pass
108 August 20 8 36 ft east of MH-11, 1st lift Gl 9.6 86.9 Pass
109 August 26 bl Just west of MH-5, 1stlift Gl 10.6 100.9 Pass
110 August 26 2 Just south of MH-5, 2nd lift Gl 159 89.6 Failed Retested - #2, 8/26
111 August 26 3 Retest of #2 Gl 14.9 90.0 Pass
12 August 26 4 South of MH-5, 3rd lift Gl 122 90.9 Pass
113 August 26 5 South of MH-5, 4th lift Gt 15.9 90.2 Pass
114 August 26 6 South of MH-5, 5th lift Gl 149 0.0 Pass
115 August 26 7 South of MH-5, 6th lift Gl 16.0 91.8 Pass
116 August 26 8 South of MH-5, 7th lift Gl 15.2 832 Pass
117 August 26 9 South of MH-5, 8th lift Gl 162 91.5 Pass
118 August 26 10 South of MH-5, 8th lift Gl 16.3 gt8 Pass
19 August 26 12 South of MH-5, 10th lift Gl 15.2 93.4 Pass
120 August 26 13 South of MH-5, 11th lift Gl 15.8 $0.0 Pass
121 August 26 14 South of MH-5, 12th lift Gl 156 92.4 Pass
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