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REP ENT OF AM ( INAL CLOSURE PLA

The Bureau of Sanifation (BOS) hereby transmits two copies of the 'subject document for your
review and approval. This document contains revisions to the final cover design for the slopes of
Disposal Areas “A” and “AB+" and the decks of Disposal Areas “A”", "B” and “AB+" from the
original and approved closure plan dated February 1994 and revised June 1996 and March 1997. The
revised design for these areas of the landfill is based on an engineered alternative final cover that
employs a monolithic soil layer as an evapo-transpirative infiliration barrier. The monolithic cover . -
was shown to perform better than the Title 27 prescriptive cover in controlling infiltration. The )

“rnodolithic-sotl-cover-is alse more-economical-to-procure; place, maintain-and repair-than thes o
prescriptive cover. Refer to the technical report as presented in Appendix J. Also, the proposed
monolithic cover report was submitted to both the RWQCB and the LEA on April 8 and July 1,
1998. Both agencies found the report to have met the state requirements and subsequently issued
conditional approvals on July 23 and August 5, 1998. Copies of the approval letters are presented
in Appendix G.

As part of this revision, BOS prepared a revised closure cost estimate demonstrating that the
construction of the monolithic cover will result in an overall decrease of $2,066,661 excluding
contingencies. The total cost reduction including 20% contingency is $2,480,000. A revised initial
cost estimate worksheet is presented in Appendix F.

The attached revisions replace in full all prior pages within Volume IV of IV Replacement

Amendment to the Final Closure Plan, dated June 1996 and later revised in March 1997. These
revisions are also summarized on the attached summary table.

. AN EQUAL EMPLOYMENT OPPORTUNITY — AFFIRMATIVE ACTION EMPLOYER ooy an mode fom rcycke wase. @




Due to the potential for enhanced performance at lower cost, BOS requests an expedited review and
approval of the revised closure plans. The BOS also requests reimbursement for the total cost
reduction. Upon your approval of the revised plans, please instruct the Union Bank of California to
disburse the amount of $2,480,000 to the City of Los Angeles.

If you should have any questions, please call Kelly Gharios at (213) 893-8209.

Very truly yours,

_Wtphon A Tt

STEPHEN A. FORTUNE, Division_Manager ‘
Solid Resources Engineering & Construction Division
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The following revisions and additions to the final closure plan address the conditional approval
by the CIWMB, RWQCB and LEA of an alternative final cover on the slopes of Disposal Areas
A and AB+, and the decks of Disposal Areas A, B.and AB+. Please ensure that these revisions

are incorporated into your closure plan, and all previous sections discarded.
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City of Los Angeles. Bureau of Sanitation
GeoSyntec Consultants

SUMMARY OF REVISIONS
FINAL CLOSURE AND POST-CLOSURE MAINTENANCE PLANS
LOPEZ CANYON SANITARY LANDFILL

This Summary of Revisions outlines the amendments to the Final Closure Plan
(FCP) and the Final Post-Closure Maintenance Plan (FPCMP) for Lopez Canyon
Landfill. The FCP is comprised of the Partial Closure Plan (PCP) (Volumes I through
1) dated April 1993 and the Amendment to the PCP (Volume IV of IV), dated
February 1994. The Amendment (Volume IV of IV) dated June 1996, transformed the
PCP into the FCP. The FPCMP is comprised of the Partial Post-Closure Maintenance
Plan (PPCMP) (Volume I) dated Janﬁary 1993 and the Amendment to the PPCMP
(Volume II of II) dated February 1994. The Amendment (Volume II of H) transformed
the PPCMP into the FPCMP.

AN

The Jupe 1996 document (Volume I'V of IV Replacement) replaced in whole .
the February 1994 Volume IV of IV and amended the FCP and the FPCMP. Revision I
to Volume IV of IV Replacement Amendment to Final Closure Plan was prepared in
March 1997 to address comments from the CIWMB and LEA, prior to final approval of
the closure 'plan being granted. Applicable sections were revised and replaceci the
respective sections of the original June 1996 document. Revision II to Volume IV of IV
Replacement Amendment is being submitted October 1998 as an additional revision of
applicable sections to be incorporated into the Jupe 1996 report, to reflect a
conditionally approved alternative final cover. '

CE4100-06\.PZ96-06.PRE 98 10 21/16:02
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1.1

City of Los Angeles, Bureau of Sanitation
& GeoSyntec Consultants

INTRODUCTION
Terms of Reference

This volume presents an émendment to the Final Closure Plan (FCP) for the

Lopez Canyon Sanitary Landfill. Outlined below is a chronological order of

amendments made to this report:

-

Volume IV of IV Replacement Amendment to Final Closure Plan was revised in
June 1996, to replacé in whole the February 1994 Volume IV of IV and amend the
Final Closure Plan and Final Post Closure Maintenance Plan. The objective of this
first amendment was to incorporate into the Final Closure Plan (FCP) information
on the closure of the deck area of Disposal Areas A and B, and the deck and slopes

of Disposal Areas AB+ and C sufficient to constitute a FCP for the entire landfill.

This volume included revisions to the FCP necessitated by changes in the design of
the landfill since submission of the FCP. These changes required revisions to the
final cover, final grading plan, pdst«closure settlement estimates, surface-water
drainage controls, soil loss analysis, landfill gas control system, landscaping and
irrigation, cost estimate for closure, closure implementation schedule, and final

' cover construction quality assurance (CQA) plan for the landfill,

Revision I to Volume IV of IV Replacement Amendment to FinaliCIosure Pian was
submitted to the CIWMB, RWQCB and LEA in March 1997 to address conﬁnents
from the CIWMB and LEA, prior to final approval of the closure plan being
granted. Applicable sections of the amended FCP were revised to reflect these
comments, and incorporated into the original June 1996 document. Revised sections
included the final cover design, landfill gas control system, closure cost estimate,
final cover performance evaluation report and CQA plan.

CE4100-06/LPZ96-06.501 : 1-1 " 98102171624
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e Revision II to Volume IV of IV Replacement Amendment to Final Closure Plan is
being submitted October 1998 as an additional revision of applicable sections to be
incorporated into the amended FCP June 1996 report, to reflect a conditionally

' approved alternative final cover. Revised sections include the final cover design,
landscaping and irrigation, closure cost estimate, closure plan implementation
schedule and CQA plan, with new appendices added to address monolithic cover
water balance analyses and final cover performance evaluation.

The June 1996 report was prepared by GeoSyntec Consultants (GeoSyntec) for
the Bureau of Sanitation, Department of Public Works of the City of Los Angeles
(BOS).. The report was written by Mr. Michael S. Snow, P.E., and Dr. Neven

| Matasovic and was reviewed by Dr. Edward Kavazanjian, Jr., P.E., G.E., of

GeoSyntec.

The two subsequent reports, submitted March 1997 and October 1998
respectively, were prepared and written by Ms. Reina Pereira, P.E., and were reviewed
by Mr. Kelly Gharios, P.E., of BOS. GeoSyntec Consultants assisted BOS in the
preparation of the technical documents which are part of these revisions.

CE4100-06/LPZ96-06.501 12 ; 98 10 15/10:08
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1.2 Background and Pufgose of Amendment

The purpose of this amendment to the FCP is to provide the Local Enforcement
Agency (LEA), Los Angeles Regional .Water Quality Control Board (RWQCB), and
California Integrated Waste Management Board (CIWMB) with the necessary
information to consider the FCP and this amendment as the FCP for the entire landfill in
accordance with Title 27 of the California Code of Regulations. Closure requirements
for municipal solid waste landfills are contained in Title 27, RWQCB Order
No. 93062, and in 258, of Tite 40 of the Code of Federal Regulations, commonly
referred to as Subtitle D of the Resource Conservation and Recovery Act (Subtitle D).

The Partial Closure Plan-VolumesI through Il (PCP) was submitted in
January 1993, revised in April 1993, and approved by the RWQCB on 21 July 1993, by
the LEA on 4 November 1993, and by the CIWMB on 16 December 1993. The

PCP and the amendment to the PCP constitute the FCP. The amendment of the PCP
was revised in June 1996 (Volume IV of IV Replacement) and was resubmitted as the
amended FCP to replace in whole the February 1994 submittal. A revision to the
amended FCP was made in March 1997 to address comments from the CIWMB and
LEA prior to final approval being granted. This replaced applicable sections of the June
1996 report.

By letters dated July 31, 1997, and August 5, 1997, the LEA and CIWMB
found the revised closure plan technically adequate, with final approval contingent on
the approval of the environmental documents. Subsequently, Revision I to the amended
FCP is being submitted October 1998 as an additional revision to applicable sections of
the June 1996 report to reflect a conditionally approved alternative final cover.

CEA4100.06/LPZ96-06.501 1-3 9% 10 15/10:08
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The PCP (Volumes I through I) was prepared in order to accommodate
closure of the slopes of Disposal Areas A and B in advance of the remaining areas.
The amendment to the PCP was prepared to addressadditional information on the
closure of the deck areas of Disposal Areas A and B, and the deck and slope areas of
Disposal Areas AB-+ and C. The amendment to the FCP addresses the additional
information on the closure of the deck area of Disposal Areas A and B, and the deck and
slope areas at Disposal Areas AB+ and C resulting from the change in final elevation of
the deck of Disposal Area C. The FCP proposed that the closure of the landfill be
accomplished in two phases. Phase I closure includes the slopes of Disposal Areas A
and B. PhaseI closure began in the Spring of 1994. PhaseI closure was to be
completed by Sumumer 1996. As a result of the suspension of closure activities in order
to allow city resources to work on future CUP areas, the Phase I closure was not
completed by 1996. Phase Il closure includes the top decks of Disposal Areas A and B
and all of Disposal Areas AB+ and C. Phase I closure is currently scheduled to

~commence-in the Winter of 1999,

1.3 Report Organization

The remainder of this report is organized into sections which describe the
necessary revisions to the FCP as follows:

» Section 2 presents a description of the revised final cover design;

s Section 3 presents the revised final grading plan for the decks of Disposal
Areas A, B, AB+, and C, and the slopes of Disposal Areas AB+ and C;
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Section 4 presents revised post-closure settlement estimates for Disposal
Areas A, B, AB+, and C resulting from the modifications to the final
grading plan;

Seétion 5 presents the revisions to the surface-water drainage design for the
decks of Disposal Areas A, B, AB+, and C, and slopes of Areas AB+ and
C resulting from the modifications to the final grading plan;

Section 6 presents revised soil Joss estimates for Disposal Areas A, B,
AB-+, and C resulting from the modifications to the final grading plan,
surface-water drainage system, and final cover cross-section;

Section 7 presents the revisions to the landfill gas control system resulting

T from the modifications to the final grading plan;

- Section 8 presents the revised landscaping and irrigation design resulting
from the changes to the final grading plan;

*

Section 9 presents revised cost estimates for implementing closure resulting
from the modifications described in Sections 1 through §;

Section 10 presents an updated closure implementation schedule;

Section 11 presents revisions to construction quality assurance (CQA)
procedures resulting from modifications to the final cover cross-sections;
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o Appendix A presents the Updated 'Site, Facilities Map which amends the Site
Facilities Map of Volume III of IV of the FCP;

s Appendix B presents the Updated Site Radius Maps which amend the Site
Radius Maps of Volume III of IV of the FCP;

e Appendix C presents the Updated Ground-Water Monitoring Network
which amends Drawing No. 1 of Volume I of I of the FPCMP;

. Appendix D presents the Updated Figures 1-1 and 3-1 which amend
Figures 1-1 and 3-1 of Volume II of II of the FPCMP;

¢ Appendix E presenfs the Revised Post-Closure Maintenance Cost Estimate

~which-amends Sectioti 4 of Volume 11'of T of the FPCMP;

o Appendix F presents the updated Closure and Post-Closure Cost Estimates.
Revised Initial Cost Estimate Worksheet which amends the Appendix K of
Volume II of IV of the FCP and Table 4-1 of VolumeTl of I of the
FPCMP;

o Appendix G presents various approval letters from the CIWMB approving
~ the revised final cover design;

e Appendix H presents a Final Cover Performance Evaluation report,

including water balance (infiltration) and slope stability analyses for the
final cover of Disposal Area C; ‘
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¢ Appendix I presents a revised CQA Plan for implementing the procedures
presented in Section 11;

. Ai)pendix J presents a report on the Proposed Engineered Alternative Final
Cover on the Slopes of Disposal Areas A and AB+, and the Decks of
Disposal Areas A, B and AB+;

¢ Appendix K presents a report on the Evaluation of the Phase Il West Ridge
as a Borrow Source for Monolithic Soil Cover; and
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2. REVISED FINAL COVER DESIGN
2.1 Genéral

The final cover for Disposal Area C has been revised from the design presented
in the PCP to conform to the requirements of Subtitle D, Title 27, and RWQCB Order
No 93- 062 for ﬁnal covers over bottom liners which include a geomembrane This
revised final cover design was submitted to the CIWMB in February 1994 and was
approved on 10 October 1995. A copy of the approval is presented in Appendix G. The
final cover presented in the PCP employed an infiltration barrier layer composed of
compacted soil only. The revised design for Disposal Area C incorporates a
geomembrane in the infiltration barrier layer in the deck and bench areas. The

gcome'mbrane,wasvmduded in-the-deck-and-bench-areas-in-accordance with the prescribed
minimum construction standards of Subtitle D and Title 27. On the slopes of the waste
face, an engineered alternative final cover is employed. The alternative slope final cover
was designed in accordance with state and federal regulatory standards for a perfonnance~
based design of an engineered alternative final cover.

A performance evaluation of the Disposal Area C alternative slope final cover
was conducted to detnonstrate compliance with applicable state and federal regulations.
The performance evaluation included an infiltration analysis and a slope stability
assessinent for the alternative slope final cover design. The performance evaluation also
included a demonstration that the construction of the prescriptive final cover provided in
state and federal regulations on the side slopes was burdensome and impractical and
would not promote attainment of the performance goals for final covers, as required by
the state regulations. A detailed presentation of the performance evaluation is contained
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in the Final Cover Performance Evaluation report presented as Appendix H of this
addendum. A summary of the performance evaluation is presented herein.

‘Additionally, the final cover design for the slopes of Disposal Areas A and
AB-+, and the decks of Disposal Areas A, B and AB+ have been revised from the
prescriptive standards outlined in Subtitle D and Title 27 to reflect an alternative
engineered monolithic cover. This request was submitted to the RWQCB and LEA on
~ April 8 1998, and conditionally approved by the RWQCB in a lefter dated July 23, 1998,
and by the LEA on August 5, 1998, Copies of the approvals_are shown in Appendi;‘af}?‘ ”‘”

The final cover presented in the amended FCP utilized a one foot infiltration
barrier layer under a two foot vegetative layer on the slopes of Disposal Areas A and
AB+, and a GCL liner under a two foot vegetative layer on the decks of Disposal Areas

A, B and AB+. The revised design for these areas employs a monolithic final cover
which was shown to perform better than the Title 27 prescriptive cover in controlling
infiltration in a report entitled “Proposed Engineered Alternative Final Cover on the
Slope of Disposal Areas A and AB+ and the Decks of Disposal Areas A, B and AB+
- Lopez Canyon Restoration Project,” as presented in Appendix J.

2.2 Regulatory Framework

State of California regulations concerning design and construction of final
covers for closure of municipal solid waste landfills are found in Title 27, and RWQCB
Order No. 93-062. Federal regulations for final covers are provided in Subtitle D. State
and federal regulations both provide a minimum prescriptive construction standard for
the final cover of Municipal Solid Waste Landfills (MSWLFs) that includes a protective
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vegetative erosion control layer and a low-permeability soil infiltration barrier layer.

State regulations are somewhat more restrictive than federal regulations with respect to
these layers, requiring a thicker erosion control layer and an order of magnitude lower
hydraulic conductivity for the barrier layer. The state and federal regulations both
require that the final cover have a "permeability"” less than or equal to that of any bottom
liner or underlying material. This requirement is generally interpreted as an implied
prescriptive requirement that a geomembrane be included in the final cover barrier layer

..above areas which incorporate a geomembrane in the bottom liner. This "permeability”

requirement is also interpreted as a performance standard requiring less infiltration of
surface water through the final cover than liquid flux through the base of the landfill.

Based upon the state and federal regulations and considering that Disposal

. B
b T

Area C is inferred to consist of (from top to bottom):

. a vegetative layer at least 12-in. (300-mm) thick and of greater thickness
than the rooting depth of any vegetation planted on the final cover;

ageomembrane infiltration barrier;

. a compacted soil barrier layer not less than 12-in. (300-mm) thick with
a maximum hydraulic conductivity of 1 x 10"® cm/sec;

. a foundation layer at least 24-in. (600-mm) thick; and

. a design which provides for the minimum maintenance possible.
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Both federal and state regulations provide for design of an alternative to the
prescriptive final cover. Federal regulations allow the director of an approved state to
approve an alternative design shown to be equivalent or superior to the performance of
the prescﬁptive design with respect to infiltration and wind and water erosion. California
is an approved state.

Section 21140. of Title 27 provides for the approval of alternative final covers

‘when the owner demonsirates that:

. “the final cover shall function with minimum maintenance and provide
waste containment to protect public health and safety by controlling at
a minimum, vectors, fire, odor, litter and landfill gas migration. The

4
R

. the engineered alternative is consistent with the performance
requirements as established in 40 CFR 258.60(b), which states that the
alternative final cover design shall meet or exceed the prescriptive
permeability of 1x107 cm/sec, or less than the permeability of any
bottom liner, with a minimum of 18-inches of earthen material.
Additionally, provide an erosion layer that provides protection from
wind and water erosion, equivalent to the prescriptive minimum of 6~
inches of earthen material capable of sustaining native plant growth.

The state and federal requirement that the final cover have a "permeability” less
than or equal to the bottom liner or underlying material is generally interpreted as an

‘inmplied final cover infiltration performance standard that the flux through the cover

should be less than the flux through the base liner. United States Environmental
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Protection Agency (USEPA) has confirmed this interpretation of the implied prescriptive
requirement and performance standard of the Subtitle D closure requirement in the "Final
rule; corrections” for Subtitle D published in the Federal Register of 26 June 1992
(Vol. 57, No. 124, pp. 28626-28628). USEPA's comments on the prescriptive and
performance standards for final cover design are discussed in detail in the Final Cover
Performance Evaluation report presented in Appendix H.

 » The Final Cover Performance Evaluation report presented in Appendix H of this
addendum contains the demonstration required by state regulations that construction of
the prescriptive final cover on the slopes of the waste face of Disposal Area C is both
burdensome and impractical and will not promote attainment of the performance goals
for final covers. On the basis of this demonstration, an engineered alternative final cover
for the Disposal Area C waste slopes was developed.

The Proposed Engineered Alternative Final Cover report presented in Appendix
J shows that the monolithic soil cover model provides better infiltration control than the
prescriptive standard described in Title 27, thus providing better ground water protection.
Moreover, the prescriptive standard illustrates constructability that is more burdensome,
quality assurance testing procedures that are more stringent, it is more susceptible to
cracking, involves more labor intensive maintenance, and is significantly higher in cost
of purchase and placement of material. Based on the above findings, it was determined
that the engineered alternative cover developed for the slope of Disposal Areas A and
AB+, and the deck of Disposal Areas A, B and AB+ would be more practical and would

better promote attainment of performance goals.
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23 Revised Final Cover Configuration

Final cover configuration for the entire landfill is shown in Figure 2-0.
2.3.1 Disposal Area C Deck/Bench Areas

The final cover on deck and bench areas of Disposél Area C satisfies the

- prescriptive standard in the California regulations. The deck and bench area final cover,

shown in Figures 2-1 through 2-1(f), consists of the following components (from top to
bottom): ‘

. vegetative layer at least 24-in. (600-mm) thick;

e

° 12 oz/yd® 410 g/m?) non-woven geotextile cushion;

. 40-mil (1-mn) thick very-flexible polyethylene (VFPE) geomembrane
(smooth on the deck areas and textured on the bench areas). Technical
specifications are shown in Table 2-1. Note that VFPE geomembranes
include very low density polyethylene (VLDPE) and linear low den31ty
polyethylene (LLDPE), as noted in Appendices H and I,

. 12-in. (300-mm) thick barrier layer of compacted low-permeability soil,
with a hydraulic conductivity no greater than 1 x 10%cm/s. A
geosynthetic clay liner (GCL) with a hydraulic conductivity no greater
than 5 x 10 ® cm/s may be used as a barrier layer for the deck area
instead of the low-permeability soil. Technical specifications for GCL
are shown in Table 2-2; and
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. 24-in. (600-mm}) thick foundation layer.

2.3.2 Disposal Area A, B, and AB+ Deck Areas

The final cover on the deck of Disposal Areas A, B, and AB+ has been |
modified from that presented in the PCP to delete the geotextile between the vegetative
layer and the low-permeability soil barrier layer. It has also been modified from the
original Amendment to the Final Closure Plan to delete the option of using a geosynthetic
clay liner (GCL) as a low permeability barrier layer. The revised final cover comprises
a three foot single layer monolithic cover of silty sand or clayey sand with a saturated
hydraulic conductivity no gfeater than 3 x 10° cm/s overlying a minimum of two foot

existing foundation layer. The modified final cover is presented in Figures 2-2 through

2-2(b).

233 ‘Disposal Area C Slope Areas

An engineered alternative final cover was developed for the siope areas of the
Disposal Area C waste face. The engineered alternative was developed on the basis of
the demonstration included in Appendix H of this amendment, the Final Cover
Performance Evaluation report, that inclusion of a geomembrane in the slope areas of the
Disposal Area C final cover would be burdensome and impractical and would not
promote attainmeht of the performance goals of a final cover. Use of a geomembrane in
the final cover on the waste slopes was deemed burdensome and impractical due to
constructability, stability, and cost considerations. Furthermore, the maintenance
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requirements for a slope final cover incorporating a geomembrane were deemed contrary

to the performance goal of minimizing final cover maintenance.

The engineered alternative final cover design for the slope areas of the Disposal
Area C waste face is shown in Figure 2-3. The final cover for the slope area consists of
the following components (from top to bottom):

e . . vegeiaiive layer at least 24-in, (600-mmy} thick;

. 12-in. (300-mm) thick barrier iayer of compacted low-permeability soil
with a hydraulic conductivity no greater than 1 x 10°° cm/s; and

. 24-in. (600-mm) thick foundation Javer.

2.3.4 Disposal Area B Slope Areas

The same final cover used on the Disposal Area C slopes will be used on the
slopes of Disposal Area B. This final cover for the B slopes is different than that which
was originaily submitted in the PCP. The monolithic clay cover was replaced with the
final cover as described in the above section. This modification was submitted to the
CIWMB on 31 May 1994 and approved on 10 October 1995. A copy of the approval
letter is presented in Appendix G. This final cover is shown in Figure 2-3 and described
in the preceding section. As the slopes of Disposal Area B are not underlain by a
geomembrane liner, the final cover for the benches in these areas do not require a
geomembrane. The final cover conforms to the prescriptive design standard.
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2.3.5 Disposal Areas A and AB+ Slope Areas

The final cover for the slopes of Disposal Area A has been modified from the
monolithic clay cover originally submitted in the PCP, and the 2 ft (0.6m) foundation
layer, 1 ft (0.3m) clay layer and two ft (0.6m) vegetative layer final cover as submitted
in the June 1996 Amendment to the Final Closure Plan. The modified final cover
consists of an engineered monolithic soil cover composed of a minimum 2 ft (0.6m) thick
foundation layer ovérlain by a.3 ft ((.5m) layer of silty sand or clayey sand with a
saturated hydraulic conductivity no greater than 3 x 10° cm/s. The existing interim soil
cover on the slopes of Disposal Area A consists of at least 6.5 ft (2m) of silty sand or
clayey sand characterized by a hydraulic conductivity of 4.6 x 10° cm/s. Additionally,
the Proposed Engineered Alternative Final Cover report (refer to Appendix J), shows that
the existing interim soil cover demonstrates less percolation than the Title 27 prescriptive

cover. Therefore, the existing slope areas of Disposal Area A meet final closure
specifications. Refer to Figure 2-3(a).

The final cover for the slopes of Disposal Area AB- has also been modified
from the 2 ft (0.6 m) foundation layer, 1 ft (0.3m) clay layer and two ft (0.6 m)
foundation layer as submitted in the Amendment to the Final Closure Plan. The modified
final cover also consists of an engineered monolithic soil cover as described for the slope
areas of Disposal Area A above. However, a 3 ft (0.9m) thick layer of soil with a
hydraulic conductivity of no greater than 3 x 107 cmy/s is required to be placed in this
area to meet minimal final cover thicknesses, as illustrated in Appendix I, and shown in
Figure 2-3(b).

The change in the final elevation of Disposal Area C has produced a split-deck
final grading plan, with the deck of Disposal Area C at elevation 1,600 ft msl and the
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deck of Disposal Area AB+ at elevation 1770 ft msl. This split deck has created a need
for construction of a final cover on the waste slopes of Disposal Area AB+ between the
decks of Disposal Areas AB+ and C. Addiﬁonally, a portion of the haul road and
perimeter channel in Disposal Area AB+ will be reconstructed to include a final cover,
since refuse underlies this area. This final cover detail is shown in Figure 2-4.

- R

Sources of Dirt for the Monolithic and Preserintiv

[ 3]
Sd
N

The amount of dirt required to close the decks of Disposal Areas A, B and
AB+, and the slopes of Disposal Areas AB+ with a monolithic cover, and the slopes and
deck of Disposal Area C with the prescriptive vegetative layer is apprdximateiy 494,000
CY (377,910 m®). Approximately 250,000 CY (188,955 m® of this_dirt will be

recovered from a native ridge regrade within the landfill. Appendix K presents a report
entitled Evaluation of the Phase III West Ridge as 2 Borrow Source for Monolithic Soil
Cover, that demonstrates the ridge to be a feasible borrow source of material for
monolithic soil cover.

The remaining quantity is being obtained from construction contractors either free or

through purchase orders.
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2.4 Infiltration Analvses

Use of an engineered alternative final cover on the waste slopes of Disposal
Area C requires a demonstration that the alternative design provides equivalent protection
to ground water and resistance to infiltration compared to the prescriptive design. The
potential for infiltration of surface water through the alternative final cover on the slopes
of the waste face was evaluated vusing two USEPA-developed water balance models: (i}
HELP Model Version 2 [TISEPA; 1984 a bl; and (ii) the SW-168 Model developed by
Femn et al. [1975]. The infiltration calculations are included in Appendix H of this
addendum, the Final Cover Performance Evaluation report.

Neither the HELP nor the SW-168 Model predicted infiltration through the

- ¥,

from the 2H:1V Disposal Area C slopes. In addition, the annual precipitation is
significantly less than the annual pan evaporation rate. As a result, the soil moisture
storage capacity was not exceeded in either short term or long term conditions, resulting
in no infiltration through the final cover barrier layer. Because there was no infiltration
through the barrier layer, the engineered alternative final cover design for the Disposal
Area C slopes meets the infiltration performance standard of less infiltration through the
final cover than through the bottom liner.

Likewise, use of an engineered alternative final cover on the decks of Disposal
Areas A, B and AB+, and the slopes of Disposal Areas A and AB+ demonstrate that the
alternative design provides equivalent or better protection to ground water and resistance

to infiltration compared to the prescriptive design. The infiltration performance

evaluation was conducted using the LEACHM Model under existing site conditions. This
infiltration water balance analysis is included in Appendix J of this report.
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2.5 Final Cover Slope Stability

Both one-dimensional (infinite slope) and two-dimensional slope stability
analyses of the Disposal Area C final cover were performed. Slope stability caleulations
are included in Appendix H of this report, the Final Cover Performance Evaluation
report. The one-dimensional slope stability analyses were performed using the
methodology suggested by Matasovi¢ [1991]. Two-dimensional slope stability analyses
were performed using the computer program PC STABI. 5M [Achilleos, 19881,

One-dimensional stability analyses yielded a minimum (static) factor of safety
of 2.0 for a failure surface passing through the waste immediately below the existing
foundation layer. The corresponding pseudo-static factor of safety for a seismic

coefficient of 0.2 was 1.41. GeoSyntec considers this pseudo-static factor of safety .

acceptable based upon the conclusions of Seed {1979]. Based upon observations of the
performance of slopes and embankments in earthquakes around the world, Seed [1979]
concluded that slopes designed with a pseudo-static factor of safety of 1.15 for a seismic
coefficient of 0.15 experienced "acceptable" deformations (less than 1 ft (0.3 m)) in
earthquakes of all magnitudes and intensities. However, to substantiate this conclusion,
maximum permanent seismic displacements were estimated using charts developed by
Hynes and Franklin [1984] using Newmark analyses. Predicted displacements for the
critical final cover failure surface were on the order of 2 in. (50 mm) for the design peak
ground acceleration of 0.69 g. Two-dimensional slope stability analyses yielded a
minimum (static) factor of safety of 2.86 and a pseudo-static factor of safety of 2.0.

The infiltration aﬁaiyses indicated the potential for development of down slope

seepage parallel to the face of the slope within the vegetative cover layer was negligible,
even for the 100-year, 24-hour storm. However, stability analyses were conducted for
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the limiting case of seepage parallel to the slope. Stability analyses for the‘ condition of
seepage parallel to the slope yielded a minimum (static) factor of safety of 2.5 for this
condition.

~ The final cover on the slopes of the Disposal Area AB+ waste face will have
the same cross section as the final cover on the Disposal Area C waste face. However,

the inclination of the slopes on the Disposal Area AB+ waste face is 2.5H:1V, flatter

than the 2H:1V inclination of the slopes on the Disposal Area C waste face. As the final
cover on the Disposal Area C waste face was demonstrated to be stable, separate stability
calculations for the flatter Disposal Area AB+ final cover were not considered necessary.

The stability calculations are included in Appendix H of this addendum, the
Final Cover Performance Evaluation report.
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8. - REVISED. LANDSCAPING AND IRRIGATION
8.1 Introduction
The proposed landscape design for the closed Lopez Canyon Landfill is an

interim open space landscape revegetated with California native plant materials suited
for Southern California. The primary purpose of the vegetative cover will be the

protection of surface soils against erosive elements such as water and wind. Secondary

or indirect purposes of the cover include aesthetic enhancement and restoration and
replacement of native grass and sage scrub species. The deck and slope areas of the
landfill will receive vegetative types which respond to site factors such as solar

orientation, degree of erosion potential, and water conservation. Figures 8-1 through

8-5 show slope and deck planting areas; with typical planting legends and details in

All deck and south/southwest oriented areas of the landfill will be planted with
native grassland species of Southern California ‘with. 6 additional non-native,
noncompetitive grasses. Pioneer plant species will be included to rejuvenate the soil
environment. All north/northeast oriented slopes will be revegetated with native shrubs
and grasses typical of the local slope areas adjacent to little water, little maintenance,
and will be shallow rooted to avoid penetration of the low-permeability final cover
layer.

It is intended that whenever possible, the deck areas will be seeded during the
rainy months in order to reduce the amount of supplemental irrigation. It is also
anticipated that construction schedule demands may not allow waiting for a rainy
season. There may also be little or no rain in any given year. Therefore, at the

CE4100-06/LPZ96-06.508 8-1 98 10 15/15:09



City of Los Angeles, Burean of Sanitation
& GeoSyntec Consuitants

discretion of the Engineer, temporary overhead spré.y irrigation systems may be used to
assist germination and establishment of seed on the deck areas. These systems may be
rented and left in place until the vegetation is well established, a period between six and
eighteen months. |

As an alternative to permanent irrigation systems, temporary irrigation systems
may be used for all or part of the landfill. However, permanent overhead spray
irrigation systems will be designed for all slope areas. In some areas, sufficient natural
vegetation may already have become established by the time irrigation construction is
ready to begin. The Engineer may exercise the option to postpone installation of
permanent irrigation on some slope areas, or 10 use temporary irrigation systems, for
areas which have well established vegetation, or which are not over the waste prism and
would not affect the final cover system.

A water balance study was performed to determine if irrigation of the final
cover would create excess infiltration of water into the trash prism. Based on the results
of the study, mrrigation of the final cover to establish vegetation will not result in
unacceptable percolation through the cover, even under the wettest conditions. A water
balance study for the Lopez Canyon Landfill was prepared by Law Environmental dated
March 27, 1992, and is included as Appendix J of Volume II of IV of the FCP. In
addition, periodic inonitoring of watering by a landscape architect representative will be
conducted until final cover vegetation is established.

Based on the conditionally approved alternative final cover for the decks of
Disposal Areas A, B and AB+, and the slopes of Disposal Areas A and AB+, an
important factor governing the performance of the monolithic soil cover is
evapotranspiration. Evapotranspiration of infiltration water from the cover soil requires
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the establishment of vegetation on the cover, and should display rooting depths of at
least 12 to 18 in. (200 to 450 mm). Only plant species that can survive on the npatural
precipitation should be considered for vegetating these areas of the landfill.

These requirements are consistent with the seed mix currently established for
the other areas of the landfill. The time of planting should be in the fall to coincide with
the natural seasonal rains, as in the other areas of the landfill, with temporary irrigation
‘uséd in the event that additional water is needed to establish vegetation. Additionally,
this alternative cover system allows for a wider variety of native vegetation to establish
itself, which has deeper roots than would be aéceptable with the prescriptive cover, thus
requiring less maintenance and removal. A water balance analysis performed on the
alternative final cover determined that there is less infiltration into the landfill than the
prescriptive cover, however, if any irrigation is applied, the daily volume will be

@

mionitored and recorded.
8.2 Post-Closure End Use

The proposed interim end use for the site is open space and will be planted with
foothill grass plant species and inland sage scrub plant species. The vegetation

* established on the slopes at the completion of closure should be compatible with most

ultimate end uses. The cover has been designed to accommodate irrigation so as not to
limit any future end use selected for the site. '
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8.3 Landscape Materials

8.3.1 General Description

All plant species for the site have been selected because of their adaptability to
a limiting set of site criteria. The more important criteria includes low water
consumption, tolerance of high salt content in the soils, adaptability to clay soils, ease of

- maintenance, low fire fuel load, shallow root systems and wind tolerance. The layout of

containerized plants which is shown on the plans is intended as a general design. The
actual number and layout of plants will be determined in the field by the Site Engineer
based on actual conditions at the time of planting.

8:3.2 Deck and Slope ‘"ﬁréa“‘Pl'aﬁt‘MﬁtéﬁHls

All deck and south/southwest oriented areas will be vegetated with a select
grass seed mix comprised of native annual and perennial bunch grass species.
Individual species selected as the vegetative cover are identified in Table 8-1. The
grasses will provide a green vegetative color during the wet season and a light
green/light brown color during the dry season. Several grass species are warm season
perennials providing green foliage during the summer months on limited water. Their
warm season perennial characteristic should limit fire fuel load buildup. Establishment
of the grass should occur in the first two to three growing seasons.

All nortl/northeast oriented slopes will be revegetated with perennial shrubs

common to the local slopes of the area. The shrubs will provide visual integration of
these disposal areas to the adjacent open space areas. The ultimate height of the
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vegetative cover will be approximately four feet with most species reaching two feet in
height. Establishment of the shrubs should occur in the fourth or fifth growing season.
Individual species selected as the vegetative cover are identified in Table 8-1.

The lower slope area of Disposal Area A can be seeded and/or planted with
deeper rooting shrubs. The shrubs will not threaten cover integrity since the final cover
design in this area provides for a vegetative layer 10 to 40 feet thick. During cover
- construction, soil depths should be noted to ensure proper placement of deeper rooted
plants.

Shrub and tree species common to the chaparral belt plant community can be
installed on the Disposal Area A slopes where deeper vegetative soil layers will be
placed. These shrubs and trees are not available in seed source and should be installed

from field “containersfollowing “the first “stage of plant éstablishment. These shrub
species are identified in Table 8-1.

8.3.3 Soil Amendment

Prior to seeding, a soil activatdr/conditioner will be applied to the decks and
~ slopes. The soil activator will provide an available nutrient base for quick establishment
and will provide a long-term fertile soil environment for full plant development. The
soil activator is formulated to provide an appropriate soil environment for the native
plant species proposed as a vegetative cover,
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8.4 Landscape Installation

8.4.1 Weed Eradication

Upon completion of closure construction, and prior to seeding operations, an
aggressive weed eradication program should be implemented to eliminate invasive
weeds such as mustard and thistles. These undesirable plants are natural to disturbed
sites of the region and their control will be necessary to ensure proper establishment of
the desired plant species, to reduce fire potential, and to eliminate possible penetration
of the final cover by undesirable deep rooting species. The weed eradication program
for each area may be modified by the Engineer, depending upon the condition of the
area and project schedule.

The initial removal of weeds may be accomplished by mechanical means and/or
by herbicides, as determined during a site inspection by a State licensed Agricultural
Advisor and the Engineer. During testing of the irrigation system and following the
first-stage of weed removal, dormant weed seeds will germinate. Two to three weeks
following the appearance of these weeds, a second eradication effort is required to kill
the second generation weeds. This is usually accomplished by herbicide application.
Following eradication of the second generation of weeds, the slopes are ready for
planting.

After seeding and germination, each area should receive continued weed
monitoring during the plant establishment period, with supplemental weed eradication

. activities as necessary.
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8.4.2 Slope Preparation

The slopes will be constructed to limit water infiltration and allow for proper
establishment of the vegetative cover. The minimum cover thickness required for

. vegetation will be 24 inches and may be highly compacted. Slope scarification and

texturing will eliminate high run-off velocities of water and will create pockets for seed

~dispersal and germinaticn. . The selected method for texturing will produce surface

pockets to a minimum depth of two inches normal to the slope at not greater than eight
inches apart. Prior to slope texturing, the surface will be dampened to a minimum depth
of two inches.

R

8.4.3 Hydroseeding Procedures

Seeding procedures for the deck area will be performed by mechanical drill
seeding. This technique provides better contact between the seeds and the soil which
will increase the germination percentages. Prior to drill seeding, and the addition of soil
activators, all compacted soils should be watered to reduce soil compaction in the upper
three inches of soil. This step increases the drill seeding equipmenf's efficiency at
dropping seeds into the soil and will incorporate the soil activator with existing cover
soils. Drill seeding can occur following the installation of the temporary irrigation
system and weed eradication.

Installation of the slope vegetative cover will be performed by two-stage

hydroseeding in the fall months after weed eradication. The two-stage hydroseed
installation creates a better growth environment resulting in increased landscape
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coverage. The first stage of the process is an application of the seed mix and soil
activator in the form of a light slurry on the textured slope. The second stage is an
application of a tackifier and mulch over the seed. This process provides soil contact
between the seed and soil and provides a heavy mulch cover over the seed which will
reduce exposure t0 the sun. The tackifier prevents loss of the mulch from rain or
irrigation and wind.

8.5 . Irrigation System

The final cover irrigation system will consist of a pressured water supply line,
the existing one million gallon (1 MG) water tank, a booster pump at the reservoir,
mainline distribution networks on the irrigated areas, permanent or temporary sprinkler

----- systems-on-the-slopes, and-irrigation-controllers-sufficient to operate “each area of “the
landfill. '

The existing landfill water supply system is designed to lift water from the Los
Angeles Department of Water & Power main pipeline on Lopez Canyon Road to the 1
- MG water tank. This system consists of two 400 gallon per minute (gpm) pumps and an
above ground ten inch diameter cast iron pipeline to the 1 MG water tank at the top of
the landfill. Irrigation scheduling will account for the rate of filling and depletion of the
tank reservoir. This limitation will restrict the size of area which can be irrigéted at full
germination rates during any period. Water Management will be the responsibility of the
Site Engineer. ‘
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A 485 gpm duplex booster pump station is located at the reservoir in order to
pressurize the upper deck and upper slope distribution systems which do not receive
sufficient head pressure from the tank. These pumps could be operated up to 24 hours
per day to meet demand during critical seed germination periods, depending on the
limitations of the water supply system.

Air and vacuum release valves will be located at all high points in the system.
Blow-off valves will be placed at low points, with a lateral connection to the storm drain
for all discharges. Pressure regulating valves will be located at' main supply lines that
feed slopes to reduce the water pressure to acceptable levels. Pressure relief vatves will
also be installed in the supply line to eliminate pressure surges. Isolation valves will be
installed at a spacing of approximately 1,000 feet to provide for flexibility during
operation and maintenance of the system ‘

8.5.1 " Deck Area Irrisation

The deck area irrigation system for the Lopez Canyon landfill is proposed to be
a temporary manually operated system.

The major components of the system will be rented and consist of a mainline,
lateral pipes, risers, manual valves, and sprinkler heads. The point of connection to the
water supply for the deck systems will be a flange fitting, located at the edge of the deck
~area. The booster pumps may be used to provide adequate pressure for the deck
systems. Sprinkler laterals will be placed directly on the ground and spring check
valves will be utilized at all risers to minimize gravity drainage from the laterals. This
will eliminate the wasting of water and reduce the potential for erosion. The supply
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system will be designed to provide a minimum of 40 psi pressuré to the sprinkler heads.

8.5.2° | Slope Area Irrigation System

The pféposed method of irrigation for slope areas is permanent, automatically
operated systems. Layout and installation details are shown in Figures 8-8 through

| 8-17. Typical layout will include a supply line and a lateral line placed along the outside

of each bench at the top of the slopes. These pipes would be buried in the vegetative
layer for protection from physical and ultraviolet (U.V.) damage. Other lateral lines
may run under benches or down slopes as necessary for adequate coverage on large
slope areas. Laterals on slope faces should be avoided if possible. Most mainline and
lateral lines will be PVC with U.V. inhibitors. The main system distribution lines will

""" be steel."Sleeves will be-instatled-at berich crossing to protect the PVC pipe.

Sprinkl_er' heads will have a gear driven rotary design with paﬁ circle coverage
at the top of the slopes,l and full circle heads at mid-slope where necessary. The supply
system will be designed to provide a minimum of 40 psi preséure to the sprinklers. The
sprinkler nozzle sizes will vary depending on the water pressure and desired coverage at
each head. Check valves will be used to minimize drainage and reduce the potential for -
erosion and rutting. '

An alternative, less expensive method for irrigating slopes will be to use
temporary rental type systems. The Engineer will make the final determination of
which fype of system will be used, depending upon conditions and schedule
requirements when the slopes are ready for irrigation and seeding. Temporary systems
for slopes will include a mainline, lateral pipes, risers, manual valves, and sprinkler
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heads which will be placed on the surface of the cover at the outer edge of the bench
above the slope. The source of irrigation water for temporary systems on slopes would
be points of connection at the permanent mainlines at the end of each bench.

8.6 Description of Figures

F1gures 8-1, 8-2, and 8-3 illustrate Decks A, B, C, and AB+; Slopes areas
AB+ and C and the Haul Road Iandscape areas. Figures 84 and 8-5 illustrate A and
B Slopes landscaping.

Figures 8-8, 89, and 8-10 illustrate Decks A, B, C, and AB+; Slopes areas
AB- and C; and the Haul Road iirigation areas. Figures 8-11, 8-12, and 8-13 illustrate
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9. REVISED CLOSURE COST ESTIMATE

‘9.1 General

‘This section presents the July 1998 revised cost estimate for closure of the
Lopez Canyon Sanitary Landfill. This estimate supersedes the February 1995 estimate,
the estimate presented in Section 11 of the PCP and the estimate presented in Section 8

- of the amendment to the PCP (FCP) submitted in February 1994, The medifications to

the closure cost estimate are related to the modifications in the final cover design and
final grading, landfill gas control system, irrigation system, and surface-water drainage
system. In addition, the City of Los Angeles maintains a fully funded trust fund for the
entire value of the closure cost estimate.

9.2 Cost Categories
9.2.1 Final Cover

The Lopez Canyon Sanitary Landfill Disposal Areas A, B, AB+, and C are
comprised of about 84 acres (34 hectares) of deck surface area and about 77 acres
(31 hectares) of slope surface area. A minimum 24-in. (600-mm) thick layer of interim
cover will exist over the entire landfill area once filling is complete. This cover is placed
during the normal landfill operations at the site. The planned final cover for the decks
of Disposal Areas A, B, and AB+ and the slopes of Disposal Areas A and AB+,
consists of a 36-in (900-mm) monolithic cover. The final cover for the slopes of Disposal
area B and C consists of a compacted low-permeability soil barrier layer approximately
12-in. (300-mm) thick, and a 24-in. (600-mm) thick protective soil vegetation layer.
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The final cover design for the deck and bench areas of Disposél Area C consists
of an 12-in. (150-mm) thick compacted low-permeability soil barrier layer, a 40-mil
(1-mm) thick VFPE geomembrane, a 12 oz/vd” (410 g/m’) nonwoven geotextile cushion,
and a 24-in. (600«-mm) thick protective soil vegetative layer. The final cover for the
slope areas of Disposal Area C differs from the deck and bench areas of Disposal Area
C in that no geotextile cushion or geomembrane is used. The deck/bench surface area
of Disposal Area C is about 24.1 acres (2.8 hectares) while the slope surface area is about
10.9 acres (4.4 bectares). The deck surface area of Disposal Area AB+ is about 31.6
acres (12.8 hectares). The Disposal Area AB+ deck includes about 4.8 acres (2.0
bectares) and about 2,000 linear feet of the existing paved haul road and concrete
trapezoidal perimeter channel to the north of the proposed access road. The slope surface

area of Disposal Area AB-+ is about 17.5 acres (7.1 hectares).

The revised cost estimate for final cover construction reflects the supply and
installation of the geotextile cushion and VFPE geomembrane on the deck and bench
areas of Disposal Area C, the revised quantity of earthen material used in the final cover
for Disposal Areas AB+ and C, the changes in surface areas resulting from the final
grading design modifications, and the need to reconstruct the existing haul road and
perimeter channel. Additionally, it reflects the revised cost estimate for the modification
to an alternative final cover for the decks of Disposal Areas A, B and AB+, and the
slopes of Disposal Areas A and AB+. |

Installation of the geotextile cushion and VFPE geomembrane i.s estimated to

cost about $785,740 based on a unit cost of $0.75 per square foot ($8.07 per square
| meter) which includes construction quality'assurance. The revised final grading design
for Disposal Areas AB+ and C resulted in a decrease in earthwork quantities (i.e., low-
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permeability clay and vegetative cover). This resulted in a decrease of $1,722,585 in
earthwork costs. The cost of demolishing and reconstructing those portions of the
existing haul road and perimeter channel that overly waste has been estimated at
$305,640. This resulted in a decrease of $1,466,586 in total closure costs. As a result
of the above changes, the total cost of final cover construction has decreased from

- $10,687,998 to $9,221,412 in 1995 dollars. Note that this includes an increase of $359

for construction management costs and a reduction of $50,000 for closure plan costs that
were considered when figuring the total cost reduction of closure consiruction.
Additionally, with the modification to the monolithic final cover for the deck of
Disposal Areas A, B and AB+, and the siopes of Disposal Areas A and AB+, this
resulted in a decrease in material and construction cost (i.e. low permeability vs.

monolithic cover). The original cost for closure of the above mentioned decks and slopes

-"‘ho.p-"

using the 'Iow—perrrieability clay layer was $10,275,503. The revised cost for closure
using a combination of prescriptive and monolithic cover is $8,208,842, resulting in an
overall decrease of $2,066,661 for the final cover.

9.2.2 Revegetation and Irrigation

Revegetation and irrigation costs cover the cost of soil preparation and planting
of the vegetative cover, and temporary and permanent irrigation éystems on the deck and
slope areas, respectively. The revised revegetation and irrigation plan and figures are
presented in Section 8 of this document. The revised cost estimate for revegetation
reflects the decrease of about 5 acres (4 hectares) in the total surface area of the landfill
to be revegetated. At a unit cost of about $3,225 per acre ($8,000 per hectare) for soil
preparation, planting, fertilizing, and mulching, the revised surface area results in a
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revegetation cost savings of $16,125. The elimination of the temporary irrigation system
on the deck areas resulted in an additional cost savings of $232,000. The permanent slope
irrigation system has a unit cost of about $19,000 per acre ($47,000 per hectare). The
revised final grading plan resulted in a decrease of slope surface area of about 16.5 acres
(hectares). The revised surface area results in a decrease in irrigation costs of about
$313,500. The total cost for revegetation and irrigation decreased from $2,382,350 to
$1,821,823 in 1995 dollars. |

9.2.3 Landfill Gas Control System

The cost estimate for the landfill gas control system is essentially unchanged
from that presented in the FCP since the proposed vertical and horizontal landfill gas

wells in Disposal Area C will already be in place when closure is implementéd.

924 Surface-Water Drainage System

Costs for the surface-water drainage system include construction of the on-site
drainage facilities. The revised cost for the surface-water drainage system reflects the
decrease of about 5 acres (2 hectares) in the total landfill surface area and the
corresponding changes to the surface-water drainage system presented in the FCP and
which are described in Section 5 of this amendment. These changes result in: (i) a
reduction of about 780 ft (240 m) in the total length of downchutes; (ii) a reduction of 6
inlet structures and bench crossings; (iii) the addition of about 1,000 ft (305 m) of
diversion channel; and (iv) the addition of two splash walls.
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In addition, several surface-water drainage elements included in the closure cost
estimate presented in the FCP have either been: (1) built since the FCP was issued; or (ii)
eliminated as a result of design modifications. These elements include: (i) three detention
basins (§980,000); (ii) one debris basin ($180,000); .(iii) 6,100 ft (1,860 m} of concrete
trapezoidal channel ($176,530); (iv) 2,070 ft (630 m) of reinforced concrete pipe; (v)
_6,000 square feet (560 square meters) of grouted riprap ($48,000); and (vi) 143,250
square feet (13,310 square meters) of 4-in. (100-mm) thick asphaltic concrete paving for
access roads ($14,800). As a result of all the above changes, the total cost for the
surface-water drainage system has decreased from $2,394,.989 to $829,870 in 1995

' dolla:s.

9.2.5 Security Installation

This category includes installation of the signs and perimeter fence and the cost
is unchanged from that presented in the FCP.

9.2.6 Contingency

" A 20 percent contingency factor has been added to the closure construction cost
estimate presented in Section 9.3. This percentage is unchanged from the FCP.
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9.3 - Cost Estimate

Table 9-1 presents a summary of costs for the closure features previously
described by category. The revised totdl cost for closure implementation has decreased
from $21,849,558 to $15,058,997 in 1995 dollars. Any cost overruns that result from
this cost estimate will be paid by the City. Appendix K of the FCP Volume Il of IV has
been revised to include the updated closure cost estimate. Appendix K is provided as

Appendix F of this document.
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10. UPDATED CLOSURE PL_AN IMPLEMENTATION‘SCHEDULE
10.1 General

The updated closure implementation schedule presented in Figure 10-1 reflects
the most current closure schedule as of October 1998.

10.2 Closnre Process

Closure activities initially started on the slope of Disposal Area A in the Spring .
of 1994, However, some staff were released to the Bureau of Street Maintenance later

that year due to budgetary reasons. The remaining staff were unable to continue with this
slope closure. The closure of Lopez will commence again after July 1, 1996, when the

last shipment of refuse is received.

The length of time for closure construction depends on the amount of staff
available. Staff currently performing actual trash disposal activities will be reassigned
to closure construction. Attrition rates will then be a factor, as that will determine ‘
remaining available staff for construction.

The closure construction process will be implemented in two phases: (i) Phase I
will include the slopes of Disposal Areas A and B; and (ii) Phase II will include the
remainder of the landfill. The schedules will delineate the estimated time frame to
complete tasks relative to the closure activities associated with the slopes of Disposal
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Areas A and B (Phase I) and the decks of Disposal Areas A, B and Disposal Areas AB+
and C (Phase II).

10.2.1 ‘Phase I Closure

As shown on Figure 10-1, closure construction activities for Phase I will.
recommence July 1, 1996 and will continue until May 1999,

| Phase I closure shall start with abandonment of vertical gas wells followed by
the rough grading of the slopes, which includes some clearing and grubbing. During
preparation of the slopes for final cover placement, the final cover materials will be
stockpiled on the decks of Disposal Areas A and B. Borrow material will continue to be

transported and stockpiled on site during construction of the final cover, as necessary.

Placement of the final cover materials will begin after rough grading of the
slopes has been initiated. As placement of the final cover progresses, landfill gas control
system modifications and surface-water drainage controls will be constructed.

The integration of the landfill gas control system with placement of the final
cover will include lateral extensions of the horizontal landfill gas wells through the final
cover and connection to the main landfill gas collection header. Existing vertical landfill
gas wells will also be extended up through the final cover or abandoned and redrilled as

necessary at the time of closure,

Landfill gas control system modifications will begin approximately one month
before placement of final cover begins, and will be conducted one lift at a time to reduce
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as much as possible any down-time of the system. Landscaping and irrigation will begin
after final cover placement has been initiated. The estimated time for completion of the
Phase I closure construction has been revised from 29 months to 35 months.

All waste materials generated from closure construction, including, but not
limited to, drill cuttings, waste from clearing and grubbing, corrugated metal pipe,
concrete, masonry, excavated trash, spoils, asphalt, non-salvageable gas system pipe, and
all other construction debris will be disposed of on-site in Disposal Area C. In addition,
all non-recyclable refuse generated at the landfill during closure construction by, but not
limited to, BOS personnel, consultants, and contractors, will also be disposed of on-site
in Disposal Area C. |

10.2.2 Phase II Closure

As shown on Figure 10-1, closure construction activities for Phase II has been
revised to commence in May 1999 and will continue until April 2001. It is anticipated
that the final cover borrow source for Phases I and II may be different. As a resuit, an
additional test pad may be required for the new borrow source. Equipment mobilized for
Phase I will also be used for Phase II.

Rough grading of the site can begin after the final lift of refuse has been placed.
Final cover placement will begin with the slopes (upper and lower) of Disposal Area C.
During preparation of the site for final cover placement, the final cover materials will
be stockpiled on the deck in such a manner so as not to interfere with final cover
placément, or it will be stockpiled in a nearby location. Borrow material will continue
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to be transported and stockpiled on site during construction of the final cover, as
necessary.

Placement of the final cover materials will begin after rough grading of the site.
Abandonment of landfill gas wells for the slopes, if necessary, will take place in
conjﬁnction with final cover placement. As placement of the final cover progresses,
landfill gas control system modifications and surface-water drainage controls can be
constructed, The construction of the surface-water drainage controls and landfill gas
control system modifications will be completed j;ist after compllet'ion of the final cover

construction.

The integration of the landfill gas control system with placement of the final

cover will include lateral extensions of the horizontal landfill gas wells through the final
cover to the main landfill gas collection header. Existing vertical landfill gas wells at the
time of closure will also be extended up through the final cover or abandoned and
redrilled, if necessary. Landscaping and irrigation will begin prior to completion of the
placement of final cover. -

Waste materials generated during Phase II closure activities including, but not
limited to, drill cuttings, waste from clearing and grubbing, corrugated metal pipe,

concrete, masonry, excavated trash, spoils, asphalt, non-salvageable gas system pipe, and

all other construction debris will be disposed of on-site in Disposal Area C. In addition,
all non-recyclable refuse generated at the landfill during closure construction by, but not |
limited to, BOS personnel, consultants, and contractors, will also be disposed of on-site
in Disposal Area C. Waste (construction debris and pon-recyclable on-site refuse)
generated after completion of closure construction will be disposed of off-site.
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Upon completion of the tasks described for closure, existihg site structures will
be utilized for post-closure maintenance activities and potential post-closure end uses.
The estimated time for completion of all Phase I closure construction has been revised
from 28 months to 48 months.
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11. REVISED CONSTRUCTION QUALITY ASSURANCE PLAN

The construction quality assurance (CQA) plan presented in the PCP has been
revised to reflect the changes in the final cover design presented in Section 2 of this
amendment. The revised CQA Plan is presented in AppendixI and contains
descriptions of:

. site and proiect control meetings;

. documentation requirements;

. VEPE geomembrane CQA;

| D . geotextile cushion CQA;
. soils CQA, including construction of the low-permeability soil barrief
layer;

. - geosynthetic clay liner CQA; and

.  monolithic soil cover CQA.
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TABLE 2-3
SOILS FIELD AND LABORATORY TESTING SUMMARY
MONOLITHIC SOIL FINAL COVER
LLOPEZ CANYON SANITARY LANDFILL
- MINIMUM TEST
TEST METHODP FREQUENCY ACCEPTANCE CRITERIA
in-Place Moisture/Density 1 per 1,000 yd’ Dry density no less than 90% of the maximum
Nuclear Method : dry density. Moisture content within £2 percent
(ASTM D 2011) of optimum moisture content .
Standard Proctor 1 per 10,000 yd® N/A
Compaction Test (7,650 m*)
(ASTM D 698)
In-Place Density and 1 per 10,000 yd® Dry density no less than 90% of the maximum
Moisture Content (Sand- (7,650 m?) dry density. Moisture content within +2 percent
Cone) (ASTM D 1556) , of optimum moisture content _
Particle Size Analysis 1 per 5,000 yd® No particle greater than 4 inches at least
(ASTM D 422) (3,825 m?) 25 percent passing No. 200 sieve
Atterberg Limits 1 per 5,000 yd® Plasticity Index less than 15
T (ASTMD 4318y 1(3;825m%)
\J} Laboratory Permeability 1 per 10,000 yd’ Hydraulic Conductivity no greater than
{(ASTM D 5084) (7,650 m*) 1x107° cm/sec

Note: Since Atterberg Limit and grain-size distribution testing will be performed on representative
materials during processing of stockpile materials, additional tests will be conducted only on
materials obtained for laboratory permeability analysis. '
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TABLE 9-1

REVISED SUMMARY OF CLOSURE COST ESTIMATE
PARTIAL CLOSURE PLAN AMENDMENT
LOPEZ CANYON SANITARY LANDFILL

CLOSURE FEATURE ESTIMATED COST
(1995 Dollars)
Final Cover Construction® : $ 4,076,882
Revegetation/Irrigation* $1,821,823
Surface-Water Drainage System Installation™ ' $829 870
Site Security Installation | $33,000
Other' (inéludes clay - C Deck, geotextile - C Deck & $5;,787,§_89

""*-«;..«1" -

Benches, clay - all slopes, rebuilding portions of the haul -
road and drainage channel, landfill gas system
modifications, ground-water monitoring modifications,
vadose zone monitoring modifications, and construction

management)

I Subtotal . 12,549,164
1. Contingency Costs (20 percent) $2,509,833
1. Total Closure Costs - | $15,058 ,997

! "Fotal final cover cost is the sum of “Final Cover Construction” costs and a portion of
“Other” costs.

Note: * Cost estimate features changed from the PCP. Revised 10/98
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APPENDIX F

UPDATED CLOSURE AND POST-CLOSURE
ESTIMATES — REVISED INITIAL COST ESTIMATE

WORKSHEET



SWIS # 19-AA-0820

INITIAL COST ESTIMATE WORKSHEET
(rev. 10/89) -

SITE DESCRIPTION
The following questions will provide general information regarding the site description, the type of waste
accepted at the site and basic geological information. This information will aid in assessing factors that may
affect the initial cost estirnates.

Prepared By: * GeoSyntec Consultants  Revised By: City of Los Angeles Bureau of Sanitation

General Site Information:

Name of Solid Waste Landfill Lopez Canyon Sanitary Landfill
Solid Waste Facilities Permit Numﬁer : 19-AA-0820

Facility Operator CITY OF LOS ANGELES BUREAU OF SANITATION

Site Owner CITY OF LOS ANGELES BUREAU OF SANITATION

Site Location {California coordinates, township & range or Iongimde/iatitude, preferred)

Section 6

Assessors Parcel Number

Site Address 11950 Lopez Canvon Road. Lakeview Terrace, CA 91342

1. What is the existing State Water Resources Control Board classification of the solid waste landfill?
{mark the appropriate response) '

NEW OLD
If Waste Discharge Requirements
{(WDR) revised since 11-84

Class I Class 1
X Class 1I-1
Note: The solid waste landfill is excluded from these requirements, if the facility is a hazardous waste

facility or co-disposal facility of both hazardous and nonhazardous waste as a RCRA Subtitle C
facility subject to specific closure plan requirements. ‘

Class II ‘ Class 11-2

X Class III Class IIT

CE4100/LPZ98-18.doc 1



SWIS # 19-AA-0820

2. What is the anticipated closing date for the existing pemﬁtted landfill? Proposed expansions which
have not been approved by the Board and LEA are not to be included in these calculations. Include
calculations supporting the estimate date. (Anach additional sheets as necessary.)

month February , year 1996

Note: All faciliies with an anticipated closure date of Septeﬁaber 28, 1992, or earlier, will be feqﬁired
to submit their closure and postclosure maintenance plan no later than July 1, 1990.

Type of Fill

3. Type of fill (check appropriate type)

Trench X Canyon
X Area Other {describe)
Pit

Volutne of Waste

4. What is the estimated in-place volume of landfilled wastes : :
at the site in cubic yards? ‘ ‘ 13,320,000

5.  What is the design capacity of the site in cubic yards? 26,562,000
&.Minimmum thickeess of waste (ft)? 25'
7. Average thickness of waste (ft)? | 120
8 Maximum thickness of waste (ft)? 245
9Averége height above surrounding terrain (ft)?  N/A

10. Typical incliation of side slopes, in slope ratio

(horizontal:vertical)? (e.g., 5:1, 2:1) ' ' 2:1
Note:
11, Quantity of wasie typically received (tons/day)? ' 4,000
12. Total permitted site acreage? 399
13, Waste disposal area acreage? ' : 161

Waste Description:

CE4100/LPZ98-18.doc , 2



SWIS # 19-AA-0820

14, Estimate of solid waste received (total of entries for
residential, commercial, industrial, demolition and other
should add up to 100%). '

% Residential_ 85 % Commercial

% Industrial % Demelition

% Other (special waste streams, such as ash, auto shredder
waste, infectious waste, sludge, asbestos)

Describe material under "other” and give its percentage.

Material Percentage
Street Sweeping i35

Resid. + Indus. + Comm. + Demo. + Other = 100%
Site Geology and Groundwater Data

15." Briefly describe the underlying geoiogy of the site. (Mark as many boxes that apply).

X —Shallow alluvitiry <50" _ Deep alluvium >50'
X Sedimentary ~ Igneous
Metamorphic
a. What is the name of the nearest major fault? éan Fernando Zone
b. - Distance from sitg {miles)? Onsite
¢. On-site fault(s), if known? | | Yes

16. What are the groundwater characteristics?

a. What is the depth to groundwater (ft)? | A seasonal water table was
obtained from MW 88-5 drilled to a
depth of 42 ft or 1429.7 ft MSL

This will be the range of water levels, from well data, in 2 groundvxfater well network. Note: Consider
seasonal variations from rainy to dry periods, wet and dry years, well locations and variations in the
subsurface geology.

Highest recorded level (depth in ft) ELEV._42 £ 1429.7  MSL
Well Number MW 88-5 Date Recorded 3/9/88
Lowest recorded level (depth in ft) ELEV. _N/A A

CE4100/1.PZ98-18.doc 3



CLOSURE COSTS

SWIS # 19-AA-0820

Well Number _N/A Date Recorded __N/A
Typical ___N/A
b.  What direction does the groundwater flow?

The apparent ground water flow direction is north to south,
What is the groundwater gradient?

Data is insufficient to determine ground water gradient.

-

Final Cover

- 17.  Area of Landfil! for Final Cover

a.  Area of top deck to be capped (f5) A~ 3,673,850
b.  Area of side slopes to be capped (ft*) A= 2,985,603
{map area)
Side-Slopes ‘ .
Horizontal:Vertical Conversion Factor {C)
5 :1 1.02
4 1 1.03
301 1.05
2% 1 1.08
2 :1 112
[%: 1 .15
18.  Final Cover Soil - Foundation Layer (Already in place)
a. Thickness
1) Top deck (minimum 3 feet of soil)
Ty={2 3 0
2) Side slope (minimum 3 feet normal to slope)
T, =(z3" 0
b.  Volume =[(T,x AJ + (T, x A, x Conv. factor)}/27 (yd®)
c. % Native soil
d. Native material acquisition cost {excavation, hauling etc)) ($/yd™
e. Native soil cost (3)

{(Line 18b x Line 18c x Line 18d)

CE4100/LPZ93-18.doc ' _ 4



SWIS # 19-AA-0820

™

% Imported soil

g. Imported material acquisition cost {purchase, delivery. exc.)
(Siyd’)

h Imported soil cost (§)
(Line 18b x Line 18fx Line 18g)

i.  Placement, grading and compaction (to achieve relative
compaction of .90) unit cost ($/yd?)

j. Placement, grading and compaction cost ($)
(Line 18b x Line 18i)

k. Subtotal final cover soil (§) ‘ 30
(Line 18e + Line 18h + Line 18j) ,

Clay Layer ' ‘

s oo
-&:-St«'ﬁ: PR

foot')"

SIS SR s A
5 éﬁc‘ﬁ,"\é e

e ens s
TR
S 2

0

Dy

d  %Onsite Clay ' 0
e. On-site material acquisition cost (excavation, hauling, etc.)

($/yd*) ‘ 50
f.  On-site clay cost (3)

{Line 19¢ x Line 19d x Line 19e) ' 30
g. % Imported Clay . 100

b, Imporied matsrial acquisition cost (pichase, delivery, ete.)

(Syd®) $6.50

Placement/spreading, grading, compaction (to achieve
permeability no greater than 1 x 10-6 cm/sec) unit costs
($/yd) ' ‘$8.35

CE4100/LPZ98-18.doc 5



20. Synthetic Membrane
Note: This item mmust be estimated in addition to the clay
barrier layer unless/untl an alternative final cover
design has been approved in the closure plan.
a. Type of membrane (e.g., HDPE, CPE, PVQ)
Thickness (rminimum 30 mils)
b.  Quantty {f)

¢. Purchase, delivery and installation unit cost ($/ft%)

d. Synthetic layer testing (percent of total synthetic membrane
unit cost) (%/100)

e Synthetic layer costs ($)
{Line 20b x Line 20c x (1 +20d)

21, What other types of materials/layers are included in the design
{e.g., asphalt-tar, gravel for gas venting)?

SWIS # 19-AA-0820

VLDPE
40
1,051,158

50.45

0.15

$543,974

16 oz.geotextile cushion layer, 1 ft. t}uck drainage layer, § oz. geotextile ﬁlter layer, 1 ft.

thick erosion layer
a. Geotextile filter (8 oz. nonwoven)
1 Quuantity (%)

2) Purchase, delivery and installation unit cost ($/{t°)

a. Synthetic laver testing (% of total syntheuc membrane

anit cost) (%7100}
3) . Geotextile layer costs ($)
b. Drainage layer (1-ft thick sand layer, min. k=107 cmv/sec)
1) Quantity (yd*)
2) Purchase, delivery and installation unit cost (3/yd®)
3) Drainage layer costs
¢. Erosion layer (2-ft thick native soil layer) (A,B, AB+and C)

1) Volume of soil on deck areas (A,B, AB+ and C) {yd*)

2) Purchase, delivery and installation on decks unit cost (3/yd*)

CE4100/LPZ98-18.doc &
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SWIS # 19-AA-0820

3) Volurne of soil on slope areas (A, B, AB+ and C) (yd®) 247,695
4) Purchase. deliverv and installation on slopes unit cost ($/vd?) $4.50
5} Total cost of erosion layer

(Line 21c.1x Line 21¢..2 + Line 21¢.3 x Line 21c.4) 32,203,176

d.  Total other types of layers (3}
(Line 21a.3 + Line 21b.3 — Line 21c.3) $2,729,378

NOTE: Thickness of individuai layers may be modified depending on the integrated cover design.
22.  Construction Quality Assurance

The following cost estimates apply to the quality asstrance activities necessary to ensure that the final

cover is installed properly, as specified in the design parameters, and fulfill the conditions mandated

by regulations. ' '

a. Monitoring costs incurred while evaluating the final cover system components:

1) Laboratory test fees {e.g.. soil permeability, soil density and
moisture content) ($) $136,990

i T P B R RAARE R U R LR OB N A e T R R A AT R e
b. Inspections (e.g., initial inspection of native and imported soil or :
clay, visual check of completed cover) ($) $244,000 .

¢.  Reporting costs {e.g., datly reporting pfocedures, corrective .
measure report, as-built reports) ($) . : 563,040

Ry

Revegetation

24.  Soil Preparation

a. Area 1o be vegetated, including closed areas that need replanting
{acres) (Line 17a + Line 17b)/43560 161.1

b. Preparation unit cost (S acre) o 3325

(Line 24a x Line 24b) 352,358

25, Planting

CE4100/LPZ98-18.doc 7



SWIS# 19-AA-0820

a. Typeof vegetatio:_l Annual and perennial native grasses and flowers
b. Planting unit cost {e.g.. seeding, sprigging, plugs) {include cost of
seeds, sprigs, plugs) (S/acre) 52,000
c. Planting cost{$) . _ :
{Line 24a x Line 25b) ' $322,200
26. Fertilizing
a. Type of fertilizer | Root stimulant
b. - Fertilizer unit cost ($/acre) $300
¢. Fertilizing cost (3)
{Line 24a x Line 26b) 548,330
27. Mulching
a. Mulch unit cost ($/acre) ‘ $600.00
b. . Mulching cost {3)
(Line 24a x Line 27a) ' 396,660
28. Irrigation installation cost {8) (temporary) $1,302,275
29. Revegetation Subtotal ($)

(Line 24¢ + Line 23¢ + Line 26¢ + Line 27b + Line 28)

$1,821,823

Landfill Gas Monitoring and Control

30.

Does the landfill have a gas monitoring network?

YE

A NG

1

If NO,

a.

What will be the spacing between monitoring wells
{< 1000 ft)? ‘

b.  What criteria was used to select this spacing?

.

Total niumber of gas ronitoring welly?

Note: Depth of probes should equal at least 1 x depth of refuse within 1000'.

d.  Number of probes per wellbore?

CE4100/LPZ95-18.doc 8



SWIS # 19-AA-0820

Suggested minimum;
i Surface (5-10 ft)
2. Intermediate (half the depth of boring)

3. Deep (to depth of boring)

e, Cost of Design (§) | 0.00
f.  Cost of drilling, materials ($) | 0.00
g. Cost of installation ($) 0.00
h. Subtotal for monitoring network {$)

(Line 30e + Line 30f + Line 30g) 0.00

I YES,

1. How many gas monitoring wells are in place? 52
J-  Whats the lateral spacing between gas monitoring welis? . <1000 fr
k. What is the number of probes per wellbore? one to four
1. Additional monitoring wells required at closure? . None
m. Number of probes per boring? N/A

n.  Cost to expand existing monitoring network (design, drilling, and
installation}? $0.00

31.  Is there a gas control system operating at the landfil]?

YES X ‘ NO ..
IfYES,
a. What type(s) (e.g., recovery, perimeter extraction, air :
injection, etc.) is/are in place? - Extraction
b.  What type of system will be installed during closure? None
¢. Costof design(3) 0.00
d. Cost of materials (3) 0.00
e. Cost of installation (8) , 0.00

f.  Subtotal for control system ($) ‘
(Line 3lc+ Line 31d + Line 31e) 0.00

CE4100/1LPZ98-18.doc 1



SWIS # 19-AA-0820

32. Landfill Gas Subtotal ($)
(Line 30h + Line 30n + Line 31f) 0.00

Groundwater Monitoring Installations

33. Does the Jandfill have a ground-water monitoring network?

YES X NO
If YES, |
a.  Number of upgradient (minimum 1) wells ' 4
b.  Number of downgre;.diem (minimum 3) wells V]
{number of background wells) '

If less than minimum or NC,

¢.  Number of wells to be installed (minimum ! upgradient and

minimum 3 downgradient). 0
d. Drilling total footage (ft) : 0
“e. Castof desigh (3) _ 0

f. Developing, installing, materials (3)

-

34.  Groundwater monitoring subtotal ($)
(Line 33¢ + Line 33 30

Drainage

35. Is there a surface water runon and runoff control system existing at the site:

YES X NO

i L

2

IfNQ,
~a. What will be the estimated cost of installation and construction of the
drainage conveyance svstem to accommodate anticipated runoff (e.g..
_diversion ditches, downdrains, energy dissipators) and protection ‘
from runon {e.g., dikes. levees, protective berms)? (3) : §747,283

b. Cost of grading and drainage design ($) ' $82,587

¢. Drainage subtotal (3) » g
(Line 35a + Line 33b) $829,870

CE4100/LP298-18.doc 10



SWIS # 19-AA-0820

Security

36. Isthere a security system established at the landfil] {e.g.. fencing, access gates,
locks on the gates, z'nforma:ional signs)?

YES X ‘ NO

a. What is presently in piace at the site? (mark appropriate boxes)

X Fencing - X  Locks .
X Gates ‘ | Other {describe)
X Signs

b. What will be the estimated cost of installing a security fence, access gates
with locks, and/or informational signs (e.g., either around site perimeter or
around enclosures) to protect equipment and the public and is compatible
with postclosure use? 333,000

‘. What will be the estimated cost of dismaniling and removing security .
equipment not necessary after closure and incompatible with postclosure use? $00

d. Security system costs (3)
(Line 36b + line 36¢) : :
' $33,000

SUPPLEMENTAL DATA
37. Itemize cost on additional worksheets for closure procedures, specific to this solid

waste disposal site, and attach at the end of this worksheet. Make sure each page is
appropriately labeled with site name and SWIS number.

s e
i

Administrative Cos‘rs Construcnor’: Management
(Line 88) $1,655,629

Revegetation

38. Fertilizing (first 2 years)

a. Area to be fertilized {acres) ' 161
b.  Type of fertilizer 7-1-7 starter and 8-5-1 slow release
c. Fertilizer unit cost {$/acre/yr) $1,000

CE4100/LPZ98-18.doc il



SWIS # 19-AA-0820

d. Fertilizing cost (first 2 vears)
{Line 38a x Line 38c) $322,000

e. Fertilizing costs for the four year period 5644000

39.  Imigation (first 4 years)

a. Type of irrigation system ' _ Overhead spray
b, Quantity (gallon/day) ' 165,422
¢.  Unit cost ($/gallon) N 00011
d. How many irrigation days per week? | 7

¢. - Annual irrigation costs (3/yr)

{{Line 39b x Line 39¢) x Line 39d} x 52 wk/yr 366,235
f  Annual maintenance costs ($/y7) - ‘ $73,992
g. [Irrigation costs ($/yr)

(Line 39¢ + line 39f) ‘ -$140,227
h. Erigation costs for a four-year period $560,908

40. Revegetation Subtotal (first 4 years) .
{Line 38e + Line 39h) : _ $1,204,908

Leachate Manag emégt
41. Does the solid waste disposal site have a liner?
YES X (Disposal AreaC) NO X (Disposal Areas A,B, and AB+)

42. Does the landfill have a leachate collection/removal system? (e.g., leachate
barrier and recovery system, dendritic system)

YES X NO If YES,
What type of systemn? A leachate seepage cut-off barrier wall at the downstream end of disposal area
AB+ with a gravel collector placed upstream of the barrier wall. The leachate collection and removal
system for Disposal Area C consists of a drainage blanket on the liner with an integrated drainage

system on the bottom canyon.

b.  Annual cost of operation and maintenance of system ($/y1). £29,000

CE4100/LPZ98-18.doc 12



SWIS # 19-AA-0820

List types of leachate {including leachate-affected water and landfill gas condensate) treatment used
and that will continue to be used during closure and postclosure maintenance (e.g., discharge to sewer,
on-site or off-site management).

a. Type of treatment (on-site).
Landfill Gas Condensate pH Adjustment
{(Note: Leachate production is not anticipated and has not been detected to-date.)
b. Volume/unit frequency (e.g., gals/day, gals/month) | 216 gal/day
¢. Unit cost of treatment (Slgal.) . $0.38/gal
d. Annual costs of on-site treatment. ($/yr) £29,127
44.  Type of treatment (off-site) N/A
a.  Volume/unit frequency (e.g., gals/day, gals/month) N/A
b. Unit cost of treatment - including hauling ($) N/A
c. Ammual costs of off-site treatment. {$/y1) $0
~d.  Other (explain)
45. Leachate sampling and testing
a. Number of samples/round i
b,  Sampling costs/round (3) $40
¢. Frequency of sampling per year 52
d.  Annual sampling costs ($/y1) :
{Line 450 x Line 45¢) 32,080
e. Testing cqsts/sample (%) $58
f.  Annual testing costs (8/yr)
(Line 45a x Line 45¢ x Line 45¢) 33,016
g. Annual sampling/testing cost subtotal (§)
(Line 45d + Line 45§) 35,096
46. [Leachate management costs {3/y1)
{Line 42b + Line 43d + Line 44c + Line 45g) $63,223

CE4100/LPZ98-18.doc
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SWIS # 19-AA-0820

Monitoring

47. 'Gas Monitoring Systems

~a. Monitoring devices of principal gases _
{e.g., Gastech, OVA, etc.) OVA Meters
Gas Chromatography
Flame Ionization Detector
b. Frequency of monitoring {e.g., daily, weekly, monthly)
Note: See supplemental cost worksheets for additional gas monitoring costs.
c. On-site annual monitoring costs for principal gases? ($/yr) : $0.00
d. Annual sampling costs for trace gases (3/y1) : 30.00
e. Annual testing costs for trace gases (3/y1) ~ $0.00
f Assumed replacement frequency, of probes, in years. 52
g. Installaton unit cost for probes ($) ' $2,500
h. " Apnual replacement costs ($)
(Line 30i x Line 47g)/Line 47f 32,500
i.  Annual maintenance costs {(3/yr) $£3,000
- Gas monitoring subtotal (8/yr) (Line 47¢ + Line 47d + Line 47¢ +

Line 47h + Line 471) 35,500

48. Is the vadose {unsaturated) zone monitored at this landfill?

YES : : : NOG X

IfYES,

a. What type of monitoring procedures and quipmeﬁt are utilized? (e.g., vacuum/pressure lysimeter)
b,  How many monitoring deviqes are atilized? R
¢. Annual sampling costs (S/y1) -
d.  Annual testing costs ($/v1) e
e. Assumed replacement frequency, of devices, in years —
£

L

Installation unit cost of devices (%)

Annual replacement cost {3/yr)
(Line 48b x Line 48f)/Line 48¢

CE4100/LPZ98~18.doc .14



SWIS # 19-AA-0820

h.  Annual maintenance costs {3/yr)

" L Vadose zone monitoring subtotal {$/yr)
{Line 48¢c + Line 48d + Line 48g + Line 48h) 30.00

49,  Ground-Water Monitoring
a. Number of wells 12
b. Frequency of monitoring, per year 4
c. Analytical methods (e.g., EPA 601 and 602 or 624, and 623)

EPA 624 and 625, and 8080, Metals (unfiltered), pH, electrical conductivity,
BOD, COD, TDS, Total Hardness

d. Number of samples/round 1
e. Testing costs/sample ($) | $1,700
£ Annuai groundwater sampling & testing costs (3/yr) |

{(Line 49d x Line 49¢) x Line 49a] x Line 4%b $81,600
g. Agnual monitoring costs ($/yr) | $5.267
h, Assumed replacement frequency, of wells, in years ' 20 years
i. Installation unit cost of wells (5) 58,333

j-  Annual replacement cost (3/yr1) .
(Line 49a x Line 49i)/Line 49k : - $5,000

k. Annual maintenance costs (3/yr) $2,400

I.  Ground-water monitoring subtotal (3/yr)
{Line 49f + Line 49g + Line 49j + Line 49k) \ $94,267

50. Monitoring Cost Subtotal ($/yr)
{Line 48i + Line 491) 594,267

See supplemental worksheets for additional monitoring costs.

Drainage

51, How often do you anticipate the need to perform maintenance activities (e.g., clear material from
runoff surface water conveyances, erosion repair, minor grading, repair of articulated drains; also
problems with runon maintenance and repairs of levees, dikes, protective berms)?

Once during the summer months and after each heavy rainfall.

a. Annual maintenance costs (3/yr) $37,000

CE4100/LPZ98-18.doc 15 -



SWIS # 19-AA-0820

Security

52. What are the estimnated annual maintenance costs to repair/replace fencing, gates,
locks, signs, and/or other security equipment at the landfill site? ($/y1) $7,000

Inspection

53.  What will be the routine maintenance inspection frequency of the landfill during postclosure (minimum
semi-annually)? :

Varies {sce Post»Ck;sure Plan)
a. Inspection unit cost ($) 30.00
b. Annual inspection costs during the postclosure care period? ($/yr) 3$300,000
lComponents that should be inspected include, but are not limited to:
»  Final cover - erosion damage
. .Final grading - ponding caused by settlement

«  Drainage control systems - continuity of articulated drains, sedirnent choked conduits

*+  (Gas collection/control systems
*  Leachate collection and treatment systems effectiveness, and continuity
*  Security - fences, gates and signs
»  Vector and fire control
*  Monitoring equipment
«  Litter conirol
SUPPLEMENTAL DATA
54, Itemize annual costs on additional worksheets for monitoring and postclosure maintenance
procedures, specific to this solid waste disposal site, and attach at the end of this worksheet.
Make sure each page is appropriate labeled with site name and SWIS number.
Other-Annual Postclosure Maintenance Costs
{Lines 66c, 67¢, 68c, 69f, 70e, 71b, 72g, 73d, 74b

75d, 76b, 78d, and 79b) ‘ $390,150
Administrative Costs : .

CEAI00/LPZO8-13.doc 16
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SUMMARY OF COST ESTIMATES

Facility Name Lopez Canyon

Closure

Revegetation (Line 29) 31,821,823
Landfill Gas Monitoring and Control (Line 32) 30
Groundwater Monitoring Installations (Line 34) . _ 30
Drainage Installaﬁon (Line 35¢) . ' $829.870
Security Installation (Line 36d) ‘ $33,000

Leachate Management (Line 46) | $63,223
Water Monitoring (Line 48i + 491) ‘ 394,267
Drainage (tme 51a) ‘ 337,000
Security (Line 52) ' $7,000
inspection {Line 53b) - 3360,060

Landfill Gas Management

(Line 47j, 56e, 57d, 58b,59¢, 60e, 61e, 62¢, 63¢, 64d, 65¢) | $277,500
Other (Line 54) ' $390,150
Final Cover Maintenance (32f, 83b) $18,658
I Subtotal | - s1,187,.798
IV. Subtotal II¥ x 38 vears | ‘ $35,633,940
V. Revegetation (Line 40) ‘ 31204 208

CE4100/LP298-18.doc 17
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N/A: NOT APPLICABLE TOWARDS CLOSURE
SUPPLEMENTAL WORKSHEETS

35. Clay Layer (C Deck)

Area to be capped (£ of C Deck

a. 982,278
b.  Thickness (ft) (minimum 1 foot) 1.00
c. Volume (yd®) (Line 55a x Line 55b)/27 36,381
d. % Oun-site Clay G
e. On-site material acquisition cost

(excavation, hauling, etc.) ($/yr) 0
£ On-site clay cost (3)

(Line 53¢ x Line 55d x Line 55e) S0
g. % Imported clay 100
h. Imported material acquisition cost

(purchase, delivery, etc.) (3/yd®) 6.50
i.  Imported clay cost (3) _

(Line 53¢ x Line 55g x Line 55h) 5236477
] Placémenn’spreading, grading, compaction

(to achieve permeability no greater

than 1 x 10 cm/sec) unit costs ($/yd*) 8.37
k. Placement, grading and compaction cost {$)

{Line 55¢ x Line 55j) 3304,509
I Subtotal clay costs ($)

{Line 55f + Line 55i+ + Line 55k) $540,986
GAS RECOVERY SYSTEM MONITORING

56. a. Monitoring devices of principal gases (e.g., Gastech, OVA, etc.)

Kuetz velocity meter, thermometer, magnehelic, differential préssure gauge,

Gas-tech NP-204
b. Frequency of monitoring (e.g., daily, weekly, monthly) Quarterly
¢. On-site monitoring costs? (3/vr) 516,000

CE4100/LPZ98-18.doc 18



SWIS# 19-AA-0820

d. Annual analysis costs (3/yr) 7 $3,000
e. Gas Recovery System monitoring subtotal (3/yr)
Line 56¢ + Line 56d) $19,000
57. Gas Migration Control System - Gas Collection Indicator Pmbe (GCIP) Monitoring
a. Monitoring devices of principal gases (e.g., Gaétech? OVA, etc.)
OVA, Gas Tech NP-204, Magnehelic, Differential Pressure Gauge, Barometer
b. Frequency §f monitoring (e.g., daily, weekly, :.nouthly) ' Quarterly
¢. On-site monitoring costs? ($/y1) , $7.000
d. Gas Migration System - (GCIP) Monitoring Subtotal ($/yr) | $7,000
38. Visual Inspection of Landfill Surface
a. Frequency of monitoring (e.g., daily, weekly, monthly) Wesekly
b.—Onsgite momitoring cos” (/1) ‘ $20,000
59. Instantaneous Surface Emissions Monitoring

i
=)

a,

C.

Monitoring devices of principal gases (e.g., Gastech, Organic Vapor Analyzer
OVA, erc.) g

Frequency of monitoring (e.g., daily, weekly, monthly)

* On-site monitoring costs? (3/yr) ' | $28,000

integrated Surfzce Emissions Monitoring

a.

Monitoring devices of principal gases (e.g., Gastech,
QVA, etc.) Organic Vapor Analyzer,
- Integrated Surface Sampler

Frequency of monitoring (e.g., daily, weekly, monthly)

On-site monitoring costs? {$/yr) ' 374,500
Annual analysis costs (5/yr) $10,000
Integrated Surface Emissions moni%oring subtotal {$/yr) 384,500

CE4100/LPZ98-13.doc ‘ 19



61. Sampling Gas in Branch Line, Probes, and Headers

a. Monitoring devices of principal gases (e.g., Gastech,
OVA, etc)

SWIS # 19-AA-0820

Kurtz Velocity Meter,

Magnehelic Differential Pressure Gauge,

'b.  Frequency of monitoring (e.g., daily, weekly, monthly)

¢.. On-site monitoring costs? ($/yr)

d. Annual aln;'ilysis costs (3/yr)

¢. Sampling gas in branch lines, probes and heéders subtotal (3/yr)
62.- Ambient Air Sampling at Perimeter of the Site

a. Monitoring devices of principal gases (e.g., Gastech,

Gas Tech NP-204
Quarterly

51,000

$5,500

" $6,500

Integrated Ambient Air Sampling Unit,

CE4100/LPZ98-18.doc 20

- OVA, etc)

Line Monitoring Station,

Organic Vapor Analyzer

b. Frequency of monitoring (e.g., daily, weekly, monthly) | Quarterly

¢.  On-site monitoring costs? ($/yr) 510,000

d. Annual analysis costs (S/yr) $35,000

e. Integrated Surface Emissions monitoring subtotal ($/yr) 345,000

63. Gas Recovery System - Flare Station Sampling

© &, Monitoring devices of principal gases (e.g., Gastech, OVA, etc.) Tedlar Bag,
Organic Vapor Analyzer

b. Frequency of testing (e.g., daily, weekly, monthly) Quarterly

c. On—lsite monitdring costs? {$/vyr) 3500

d.  Annual analysis costs? (S/yr) 32,500

e. Flare Station Sampling subtotal ($/yr) $3,000

_ 64. Flare Source Testing

a. Frequency of testing (e.g., daily, weekly, monthly) Annually

b.  OCn-site mornitoring costs {$/yr) 0.00

é. Annual analysis costs (5.yr) $52.000



SWIS # 19-AA-0820

69. Monitoring Equipment Maintenance and Repair

a. Monitoring Devices

d. Flare Source Tesﬁng subtotal (3/yr) $52.000
' 65\. Gas Recovery System Monitoring - Sumps and Condensate Drain Lines
a. Monitoring devices of principal gases (e.g., Gastech, OVA, etc.)
OV A meters, Gas Chromatography, Gas Sampling Equipment
b. Frequency of monitoring {e.g., daily, weekly, monthly) Weekly
c. On-site monitoring costs? ($)yr) $7,000
66. Reseeding and Mulching
a. Labor - $13,150
b. Materials $13,000
c. Reseeding and Mulching Total ($/yr.) $26,150
67. Monitoring Supervisor
a. Dutes
Supervise and coordinate post-closure monitoring activities and provide QA/QC.
b. On-site costs ($/yr) $90,000
¢. Supervisor subtotgi {$/v1) 390,000
68. Health and Safety Officer
a. Duties |
Supervise, coordinate, and administrate health and safety
activitiés relative to post-closure monitoring and maintenance.
b. On-site costs ($/y7) $38,000
c. Health and Safety subtotal ($/yr) $38,000

Organic Vapor Analyzer, Kurz Velocity Meters, Thermometers, Magnehelic, Differential Pressure |
Gauges, Gas Tech NP-204, Wind Monitoring Stations, Integrated Ambient Air Sampling units,

Vacuurn Pumps, Integrared Surface Sampler. Barometer

b. Frequency of maintenance

CE4100/LPZ98-18.doc . 21
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SWIS # 19-AA-0820

Frequency of Repair As Required
On-site maintenance and repair costs {$/yr) ‘ | $40,000
Replacement parts costs (3/yr) $15,000
Equipment Maintenance and Repair subtotal ($/yr) $55,000

70. Monitoring Equipment Replacement Amortization

a. Monitoring Devices
Organic Vapor Analyzer, Kurz Velocity Meters, Thermometers, Magnehelic, Differential Pressure
Gauges, Gas Tech NP-204, Wind Monitoring Stations, Integrated Ambient Air Sampling units
sample train, Integrated Surface Sampler, Organic Vapor Monitor
b. Average equipment life or replacement cycle. Every 5 years'
¢. Equipment Cost List
OVA-8@ $8,500/ea. $68,000
Kurz-5@ $1,200/ea. $6,000
Magnehelic - 5 @ 3300/ea. 31,500
NP-204-2 @ 31,500/ea. - §3,000
Wind Station - 3 @ $2,700/ea. $8,100
Ambient Air Sampling Unit - 5 @ $2,200/ea. $11,000
Sample Train -4 @ " $2,500/ea. $10,000
Surface Sampler - 5 @ $750/ea. - 53,750
OVM -2 @ $1,800/ea, 33,600
TOTAL $114,950
d. Amortization Costs ($/yr) : $23,000
e. Amortization Subtotal ($/yr) $23,000

71. Monitoring Materials

a.

b.

a.

b. Number of Vehicles

Material Items

Tedlar bags, Tygon Tubing, Calibration (Gases, Safety Equipment, Misc. Tools,
cleaning and maintenance suppiies ’

On-site Material Costs (3/yr1) $25,000

'72.  Monitoring Vehicles

Type of Vehicles

4-Wheel drive vehicles

CE4100/LPZ98-18.doc 22



c. 1init cost of vehicles
d. Average vehicle life or replacement cycle
e. Estimated trade-in value
f.  Amortization costs ($/yr)
g. Monitoring Vehicle Cost {3/y1)
73. Weather Station Management
2. Number of Stati;)ns
b. Frequency of monitoring
¢.  On-site monitoring costs (3/yr)
d. Weather Station Management Subtotal ($/yr)

74. Subdrain Collection System Maintenance

SWIS# 19-AA-0820

318,000
5 years
$2,000

$16,000

$19,000

3
Weekly
372,000

$72,000

------------ e a——Frequency of monitoring (e-g; daily; weekly; monthly)
b.  On-site monitoring costs? (3/yr)
75. Subdrain Collection System Sampling
a. Frequency of monitoring, per year
b. On-site monitoring costs? (3/yr)
c.  Annual aﬁalysis costs ($/y7)
d. Susdxain Collection System Monitoring subtotal ($/yr)
- 76. 6utfall System Inspection
a. Frequency of monitoring, per year
b. On-site monitoring costs? ($/y1)
77. Final Closure/Post-Closure Plan Preparation
78. Surface Water Monitoring

a. Frequency of monitoring, per vear

b.  On-site monitoring costs
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35,000

Quarterly
$3,000
$2,000

$5,000

Quarterly
310,000

$0.00

Two times annually

during discharges

$3,000
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m. nggégénﬂépre;&mg, gradmg, compaction
{to achieve permeability no greater than 1x10'° cm/sec) .
unit costs {$/yd*) ‘ 31591

s

o
i
S

81.

a. Quantity (&9 - 1,051,158
b. Purchase, delivery and installation unit cost ($/ft%) $0.20

¢. Cushion fabric testing {percent of total cushion fabric
- unit cost {%/100) o _ 0.15

d. Geotextile layer cost (S)
- (Line 8la x Line 81b x {1 + 81¢]) 3241,766

FINAL COVER MAINTENANCE

82. Repair and Replacement of VLDPE Geomembrane and of Geotextile Cushion

a. Assumed repair/replacement frequency Annually
b.  Assumed area of repair replacement (ft°) 5,000
c. Purchase, de[ivéry and installation unit cost (3/f1) : $1.10
d.. Cost of repair/replacement (8) - $5,500
e. Annual cost of providing construction quality assurance (CQA)

during the repaivs {23%, of the construction cost) {3) ‘ 31,375
£, Total annual cost of repairs (8) ‘ ' $6.875

2
L
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83. Final Cover Earthen Repair

a.

b. Total annual cost of earthen CO\;“EI‘ repair (including CQA during

Assumed area to be repaired (fi*)

the repair) {3)

84. Rebuilding of Haul Road and Channel

a.

b.

- {Line-84c + Line 84f) -

Total length of the Haul Road to rebuild (ft)
Haul Road rebuild unit cost (3/f)

Total Haul Road rebuild cost (3)
(Line 84a x Line 84b)

Total length of channel to rebuild
Channel rebuild unit cost ($/ft)
Total channel rebuild cost (8)
{Line 84d x Line 84e)

Total rebuild cost (3)

SWIS # 19-AA-0820

17,500

$11,783

2,000

390

$180,000
1,660
$45

374,700

Design cost (3)
(20%/100 Line 84g)

Total Haul Road and Chanrel Cost
(Line 84g + Line 84h)

85. Gas System Modifications

a.

Decommission Existing Shallow Vertical Wells
1. Wellg at 12,5 (#22)

2. Wells at 37.5' (#81)

3. Wells at 62.5 (#106)

Subtotal Deconmmissioning Wells (@ 35/ft.

Abandonment Materials and Labor

Sand - 1,000 bags @ $8/bag

Bentonite Chips - 350 bags @ $9/bag
Labor (2 per Crew) - 130 hours @ 320/hr.
Backhoe - 130 hours @ $90/hr.
Foreman ~ 130 hours @ $35/hr.

Water Truck - 130 hours @ 360/hr.
ubtotal Abandonment Materials and Labor

RN N

New Shallow Well Construction - 10,333 LF @ 336/t

CE4100/L.PZ98-18.doc 26

$754,700
$50,940

$305,640

238 fu
3,038 ft.
6,625 ft.

$50,000

$8,000
$3,150 .
32,600
$11,700
$4,550
$7,800
$37,800

$372,000



SWIS # 19-AA-0820
f.  Well disconnection materials and labor {Disposal Are# C) - 186 @ $20 ea. $£3,720
g. Well Connection Materials
1. 2" Slide Gate Valve 450 @ 512 ea. £5,400
2. 6" PVC Tee 450 @ %25 ea. $11,250
3 6" Cap PVC 450 @ 310 ea. - 34,500
4, 6"x2" PVC Red 450 @ $20 ea. $9,0600
3. 2"PVCE!l 450 @ 35 ea. $2,250
6. 1" Make Adapter-PVC  450@ 33 ea. $1,350
7. 1"PVC Cap 450 @ 32 ea. $900
8. 2" Flex Cplg. 450 @ $75 ea. $33,750
9, 2" PVC pipe 450 @ $5 ea. $2,250
h. Connection Assembly-Labor 450 @ $17.50 ea. $7.875
1. Connection Installation . 450 @ $26,40 ea. $11,880
j.  Subtotal Well Connection Materials $90,405
k. Relocate and Replace Header System - 36,780 1LF @ $8/ft. $294,240
l.  Relocate condensate sumps - & @ $4,000/ea. $32,000
m. Gas Well Protection - 233 @ $425/¢ea, $99,025
n.  Total Gas System Modifications
{Line 85b + Line 85d + Line 85¢ + Line 85f + Line 85j
+ Line 85k + Line 851 + Line 85m) $979,190
86. Groﬁndwater Monitoring Well Abandonment and Replacement at Closure
a. Abandonment of Wells MW 88-5 and MW §8-4 85,240
b.  Replacement of Weils MW 88-5 and MW 88-4 314,300
c. Groundwater Well Replacement Total $15,540
87. Lysimeter Abandonment and Replacement at Closure
a. Abandonment of Lysimeters 88-1 and 88.2 $1,320
b. Replacement of Lysimeters $8,400
¢. Lysimeter Replacement Total $9,720
88. Construction Management - QA/QC $1,655,629

{Note: does not include final cover QA/QC)
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Mr. Dennis Dickerson, Executive Officer
California Ragional Water Control Board (RWQCB)
101 Centure Plaza Drive

Monterey Park, California 91754-2156

Anention; Rodney H. Nelson
Head of Landfills Unit

PROPOSED ENGINEERED ALTERNATIVE FINAL COVER ON THE SLOPE OF
DISPOSAL AREAS “A” AND “AB+” AND THE DECKS OF DISPOSAL AREAS “A”, “B”
AND “AB-""- LOPEZ CANYON RESTORATION PROIECT

In accordance with Title 27 of California Code of Regulatons, the City of Los Angeles, Bureau of

Sanitation is submitting an engineered aliernative to the prescriptive final cover described in the Final

Closure Plan of Lopez Canyon Restoraton Project. Attached to this letter is the technical report

prepared by Gcosyn:cc Consultants for the Bureau of Sanitation. In this report, we are proposingto

utilize.a monohtluc soil final cover on the slopes-of Disposal-Areas*A™ and “AB+"and the decks of
“ T INsposal Areas “A”, “B” and “AB+", The analysis presented in the report demonstrates that a properly
. engineered monohﬂuc soil cover performs better than Title 27 prescriptive cover in controlling
infiitradon at the site. The monolithic soil cover is also more gconomical to procure, piace. maintain
and repair than the prescriptive cover.

Due 1o the potennal for enhanced performance at lowsr ¢ost, the Bureau of Sanitagon request an
expedited review and approval of our proposal. To help you expedite the review process, Bureau and
Geosyntec staffs will be presenting and discussing the report with you and your staff on Wednesday,
April 8, 1998 at 9.00 o’clock in your office.

If you should have any questions, please contact K=-I.lv Ghanos of the Bureau at (213) 893-8209% or E¢
Kavazanpan of Geosyntec at (714) 969-0800.

e

STEPHE\ A. FORTUNE, Diyfsion Manager,
Solid Resources Enginesting& Constmcuon Division

Attachment
C: Peter Janicki, CIWMB.
Joe Maturino, LEA
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Los Angeles Region

: Rooney !
’ _‘,"m,., Br 130 Cemtes Ptazg Drive, Monterey Park, California §1754.713%6
__fmmmm Phane (121) 7567500 EAX [I13) 7657640
Brafezingn
July 23, 1698

Stephen A. Fortune, Division Manager

Solid Resources Engineering & Construction Divisicn
City of Los Angeles

419 South Spring Street, Suite 800

Les Angeles, CA 90013

CONDITIONAL APPROVAL OF ALTERNATIVE FINAL COVER QN THE SLOPES OF
DISPOSAL AREAS A AND AB+ AND THE DECKS OF DISPOSAL AREAS A, B, AND AB+ -

LOPEZ CANYON RESTORATION PROJECT (CASE FILE §9-088)

Dear Mr, Fertune:

On April 8, 1888, we received from you a repcrt, entitled “Aitemative Final Cover Water
Analysis, Decks of Disposal Arzas A, B, and AB+, Siopes of Dispesal Area A and AB+, Lopez
Canyecn Landfill, Lakaview Terrace, California”. In a letter to you dated May 20, 1598, we
provided cur comments on the subject report. In response to our comments, you have

submitted two letters to the Reg:onal Board, datedﬂ,}nungkzsﬁ:!998mandﬁlulyﬂ*ﬂ%a““”“*'”“

raspaclively

We have reviewed the subject letters and found that they adequately addressed our
comments. The use of the preposad monolithic final cover is therefore conditicnally approved
per the requirements of Section 20080 of Title 27, California Cods of Regulations (CCR). The
approval is conditional because Saction 20080(b) of Title 27, CCR, requires -that the
gngineered alternative “(A) is consistent with the performance gos! addressed by the particular
construction or prescriptive standard and (8) affords equivalent grotection against water quaiity
impairment.” Aithough the computer modeling in your repeort and letters demonstrated that the
proposed monolithic final cover can excesd the infiltration control performance of fhe Title 27
prescriptive cover, this conciusion must be supperted by actual monitoring data, which is only
available after the landfill is closed. The formal approval of the alternative final cover is
therefore subjected to the resuits of post-construction infiitration monitoring data of the site,

If you have any guastions, piesse contact Mr. Wan Yang at (213) 2886-7859.

Sinceraly,

Redanyg Wlaort
RCONEZY NELSCN, Chief
Groundwater Ragutatory Unit

cc  Peter Janicki, Ramediatior, Closura and Technical Assisiancs Branch, CIWMB

California Envirgnmental Protection Agency

=
Fa Rezyeled Paper
Qur ominon 00 Jrasersg and anacnea tied Juality of Califormia s water ratcurses for the yenefi af gresent and futare generations.

lntermet Address: hitpu//wwew, swrch.ca. govi—rugeh- Pete Wils
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August 5, 1998

Mr. Stephen Fortune, Division Manager

Solid Resources Engineering and Construction Division

City of Los Angeles Department of Public Works, Bureau of Samtanon
419 South Spring Street, Suite 800

Los Angeles, CA 90013

Re: Proposed Alternative Final Cover for Lopez Canvon

Dear Mr. Fortune:

—— ~*~--m~13h -City-of -Los--Angeles—Local-Enforcement -Agency has received your request for
. conditional approval of the proposed monolithic cover design. We have reviewed the
following documents submitted to us in the technical briefing meeting held on June 25,

1998 at Lopez Canyon.

1. Mernorandum from E. Kavazanjian, Tarik Hadj-Hamou (GeoSyntec Consultants)
to Kelly Gharios (BOS), Additional LEACHM Analyses, Engineered Alternative
Final Cover Disposal Areas A, B, and AB+ Decks and Disposal Area A and AB+
Slopes, Lopez Canyon Sanitary Landfill, Lake View Terrace, CA., June 22, 1998

2. Construction Quality Assurance Pian, Final Cover Construction, Disposal Areas
A, B, and AB+, Lopez Canyon Samtary Landfill Lakeview Terrace, Cahforma,
Revised June 235, 1998.

3. - Initial Cost Estimate (rev. 10.89)

The LEA grants conditional approval for the use of an alternative final cover (for Deck of
Disposal Areas A, B, and AB+. Slope of AB+) consisting of a three foot layer of borrow
soil (k value of 1 x 107 cm/s) over an existing interim cover (k value of 4.5 x 107 cr/s,

minimum two feet thick). Conditional approval is also granted for the use of the
alternative final cover (existing interim cover) for the slopes of Disposal Area A. The
approval is conditioned upon the following requirements:

AN EQUAL EMPLOYMENT OPPORTUNITY — AFFIRMATIVE ACTION EMPLOYER  fucycuce int woo mom 7<yoea e @



Reviewed by: __W/ﬂ }Zﬂé——
Wayne Tsu, :

Cc:  Kelly Gharios (BOS)
Rod Nelson (RWQCB) -
Peter Janicki (CIWMB)
Darryl Petker (CIWMB) :
Ed Kavazanjian (GeoSyntec Consultants)




| REVISED |
CONSTRUCTION QUALITY ASSURANCE PLAN
FINAL COVER CONSTRUCTION
LOPEZ CANYON SANITARY LANDFILL
LAKE VIEW TERRACE, CALIFORNIA

Prepared for:

Bureau of Sanitation
Department of Public Works
City of Los Angeles
600 South Spring Street, Suite 600

Los Angeles, California 90014

Prepared by:

GeoSyntec Consultants
2100 Main Street, Suite 150
Huntington Beach, California 92648
(714) 969-0800

GeoSyntec Consultants Project No. CE4100
Revised February 1994

Revised December 1996

Revised fune 1998
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1. SITE AND PROJECT CONTROL
1.1 Project Coordination Meetings

To guarantee a high degree of quality during installation, clear, open
channels of communication are essential. To this end, meetings of key project
personnel are necessary.

1.1.1 Resolution Meeting

Following the completion of the design, plans, and specifications for the
project, a Resolution Meeting will be held. This meeting will include the Geosynthetic
CQA Managing Engineer, the Geosynthetic Site CQA Manager, the Soils CQA
Managing Engineer, the Soils Site CQA Manager, the Engineer, and the Project
Manager.

The purpose of this meeting is to. begin planning for coordination of
construction tasks, anticipate any installation problems which might cause difficulties
and delays in construction, and, above all, present the CQA Plan to all of the parties
involved. It is very important that the criteria regarding testing, repair, etc., be known
and accepted by all parties prior to the installation of geosynthetic materials and
construction of the soil components of the final cover system.

1.1.2 Preconstruction Meeting

A Preconstruction Meeting will be held at the site prior to installation of the
geosynthetic materials and construction of soil components. As a minimum, the
Preconstruction Meeting will be attended by the Geosynthetic Installer’s
Superintendent, the Geosynthetic CQA Managing Engineer, the Soils CQA Managing
Engineer, the Geosynthetic Site CQA Manager, the Soils CQA Manager, the Earthwork
Contractor, and the Project Manager.
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1.1.3 Progress Meetings

A weekly progress meeting will be held between the Soils Site CQA
Manager, the Geosynthetic Site CQA Manager, the Geosynthetic Installer’s
Superintendent, the Earthworks Contractor, the Project Manager, and any other
concerned parties. The progress meetings will be used to discuss current progress,
‘planned activities for the upcoming week, and any new business or revisions to the
work. The Site CQA Managers will document any problems, decisions, or questions
arising at this meeting in their daily reports. Any matter requiring action which is raised
in this meeting will be reported to the appropriate parties. Minutes of the weekly
progress meetings shall be documented by the Project Manager or his representative and
distributed to all appropriate parties.

1.14 Problem or Work Deficiency Meeting

—A-—speeial-meeting-will-be-held-when-and-if -a-problem—or—deficiencyis

present or likely to occur. The meeting will be attended by the affected contractors, the
Project Manager, the Site CQA Manager(s), and other parties as appropriate. If the
problem requires a design modification, the Engineer should either be present at,
consulted prior to, or notified immediately upon conclusioh of this meeting. The
purpose. of the work deficiency meeting is to define and resolve the problem or work
deficiency.

1.2 Project Control Visits

Periodically, the construction site will be visited by each CQA Managing
Engineer and/or each CQA Project Manager (if different from the CQA Managing
Engineer). If possible, each such visit should be coordinated with a similar visit by the
Engineer. State of California regulatory officials may be informed of the dates of the
visits. '

CE4100-02/L.PZ98-53/rp 2 10/22/98 8:38 AM
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2. DOCUMENTATION
2.1 {eneral

An effective CQA plan depends largely on recognition of all construction
activities that should be monitored, and on assigning responsibilities for the monitoring
of each activity. This is most effectively accomplished and verified by the
- documentation of quality assurance activities. Fach CQA Representative will document
that all quality assurance requirements have been addressed and satisfied.

Each Site CQA Manager will provide the Project Manager with signed
descriptive remarks, data sheets, and logs to verify that all monitoring activities have
been carried out. Each Site CQA Manager will also maintain at the job site a complete
file of plans and specifications, a CQA plan, checklists, test procedures, daily logs, and
other pertinent documents. ‘

2.2 Daily Recordkeeping

Standard reporting procedures will include preparation of daily CQA
documentation which, at a minimum, will consist of: (i) field notes, including
memoranda of meetings and/or discussions with the Earthwork Contractor, Installer, or
Project Manager; (i) CQA monitoring logs, and testing data sheets; and
(iii) construction problem and solution summary sheets. This information will be
regularly submitted to and reviewed by the Project Manager.

221 Monitoring Logs and Testing Data Sheets

Monitoring logs and testing data sheets will be prepared daily. At a
minimum, these logs and data sheets will include the following information:

. an identifying sheet number for cross referencing and document
control;
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. ‘date, project name, location, and other identification;

. - data on weather conditions;

. a Site Plan showing work areas and test locations;

. descriptions aﬁd locations of ongoing construction;

. equipment and personnel in each work area, including
subcontractors;

. descriptions and specific locations of areas, or units, of work being

tested and/or observed and documented;

. locations where tests and samples were taken;
e o——g-gimmeary-of test-results;
. calibrations or recalibrations of test equipment, and actions taken as a

result of recalibration;

. delivery schedule of off-site materials received, including quality
control documentation, '

. decisions made regarding acceptance of units of work, and/or
corrective actions to be taken in instances of substandard testing

results; and

. signature of the respective Site CQA Manager(s) and/or the Field |
Monitor(s).

In any case, all logs must be completely filled out with no items left blank.
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222 Construction Problems

The Project Manager will be made aware of any significant recurring
nonconformance with the construction plans, project specifications or CQA Plan. The
cause of the nonconformance will be determined and appropriate changes in procedures
or specifications will be recommended. These changes will be submitted to the
Engineer for approval. - When this type of evaluation is made, the results will be
documented, and any revision to procedures or specifications will be approved by the
City and Engineer.

A summary of all supporting data sheets, along with final testing results and

the respective Site CQA Manager’s approval of the work, will be required upon
completion of construction.

23 Photographic Reporting

Photographs will serve as a pictorial record of work progress, problems, and
mitigation activities. The primary project file will- contain color prints; negatives will
also be stored in a separate file. These records will be presented to the Project Manager
upon completion of the project.

2.4 Design and/or Specifications Changes

Design and/or specifications changes may be required during construction.
In such cases, the respective Site CQA Manager will notify the Project Manager.

Design and/or specifications changes will be made only with the written

agreement of the Project Manager and the Engineer, and will take the form of an
amendment to the specifications.
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2.5 Final Report

At the completion of the work, the Soils and Geosynthetic CQA
Representatives will submit to the Project Manager a signed and sealed final report.
These reports will acknowledge: (i) that the work has been performed in compliance
with the plans and specifications; (ii) physical sampling and testing has been conducted
at the appropriate frequencies; and (iii} that the summary document provides the
necessary supporting information.

At a minimum, this report will include:

summaries of all construction activities;

3 monitoring logs and testing data sheets including sample location
plans; '

-construction problems-and selutions-surnmary-sheets;——

. changes from design and material speciﬁcations;
. record drawings; and
. a summary statement indicating compliance with project plans and

specifications which is signed and sealed by a Registered Civil
Engineer or Certified Engineeting Geologist in the State of
California.

_ The record drawings will include scale drawings depicting the location of the
construction and details pertaining to the extent of construction (e.g., depths, plan
‘dimensions, elevations, soil component thicknesses, etc.). These documents will be
prepared by the appropriate CQA Representative and included as part of the CQA plan
documentation. -
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GeoSyntec Consuitants

3. VERY FLEXIBLE POLYETHYLENE (VFPE) GEOMEMBRANE
QUALITY ASSURANCE
3.1 Design

A copy of the VFPE geomembrane construction drawings and specifications
prepared by the Engineer will be given to the Geosynthetics CQA Representative. The
Geosynthetics CQA Representative will review these items for familiarity. This review
should not be considered as the peer review of the design. Peer review should have
been conducted at an earlier stage.

3.2 Man’ufacturing.

The VFPE Geomembrane Manufacturer (Manufacturer) will provide the
Project Manager with a list of guaranteed “minimum average roll value” properties for

the type.of geomembrane-to-be-delivered.- The-Manufacturer-will-also-provide-the

Project Manager with a written certification signed by a responsible representative of

the Manufacturer that the materials actually delivered have “minimum average roll

" value” properties which meet or exceed all certified property values for that type of
geomembrane. ‘ ~

The Manufacturer will also provide the Project Manager with the following
information:

. the origin (Resin Suppiier’s name and resin production plant),
identification (brand name, lot number), and production date of the
resin; and

. a copy of the quality control certificates issued by the Resin Supplier.

The Geosynthetics CQA Representative will examine all of the
Manufacturer and resin suppliers certificates to ensure that the property values listed on
the certifications meet or exceed those specified. Any deviations will be reported to the
Project Manager. " '
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33 Shipment and Storage

During shipment and storage, the VFPE geomembrane will be protected
from puncture, cutting, or any other damaging or deleterious conditions. The
Geosynthetics CQA Representative will observe rolls upon delivery to the site and any
deviations from the above requirements will be reported to the Project Manager. Any
damaged rolls will be rejected and replaced at no cost to the City. -

3.4 . Conformance Testing

3.4.1 Testing Procedures

In order to ensure that the VEPE to be installed for this project meets the

these specifications, the Design Yield Point is defined as the point on the stress-strain
curve at which the tangent modulus first becomes 290 psi. The stress-strain curve will
be determined based on testing method ASTM D 638.

The following test procedures will also be conducted:

. thickness (ASTM D 751 with conical tip);

. specific gravity (ASTM D 792 Method A or ASTM D 1505);
. carbon black content (ASTM D 1603); and |

. carbon black dispersion (ASTM D 5596).

Where optional procedures are noted in the test method, the requirements of
the specifications shall prevail.

CE4100-02/LPZ98-53/rp 8 10/22/98 8:38 AM
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3.4.2 Sampling Procedures

Upon delivery of the geomembrane rolls, the Geosynthetics CQA
Representative will ensure that samples are obtained from individual rolls at the
frequency specified in this CQA plan. The samples will be forwarded to the
Geosynthetics CQA Laboratory for testing to ensure conformance to both the design
specifications and the list of physical properties certified by the Manufacturer.

Samples will be taken across the entire width of the roll and will not include
the first lineal 3 ft (1 m). Unless otherwise specified, samples will be 3 ft (1 m) long by
the roll width. The Geosynthetics CQA Representative will indicate the machine
direction on the samples by marking an arrow on each sample.

Unless otherwise specified, conformance samples of the VFPE
geomembrane rolls will be taken at a frequency of one sample per lot or one per
100,000 fi* (10,000 m?) of material delivered to the site, whichever requires the greater

et ——pumbet-of samples:

3.4.3 ‘Test Results

The Geosynthetics CQA Representative will examine all results from
laboratory conformance testing and compare results to the project specifications. The
criteria used to determine acceptability are presented in the Specifications. The
Geosynthetics CQA Representative will report any nonconformance to the Project
Manager. :

3.5 Hapdling and Placement

Transportation of the geomembrane is the responsibility of the Manufacturer,
Installer, or other party as agreed upon. All handling on site is the responsibility of the
Installer.

CE4100-02/1.PZ98-53/p 9 10/22/98 8:38 AM



GeoSyntec Consultants

During the installation, the Geosynthetics CQA Representative will verify
that: |

. handling equipment used on the site is adequate to handle the
geomembrane without causing damage to the geomembrane; and

. the Installer’s personnel handle the geomembrane with care.

Upon delivery at the site, the Installer and the Geosynthetics CQA
Representative will, to the best of his or her ability, conduct a surface observation of all
rolls or factory panels for defects and damage. This examination will be conducted
without unrolling each individual roll unless an above average frequency of defects or
damage is observed or suspected. The Geosynthetics CQA Representative will report to
the Project Manager:

. any rolls or portions thereof, which should be réjected and removed

~from-—the-site-because—-they—have-severe-manufacturing—-defects or
damage; and

. any rolls which exhibit an average occurrence of manufacturing

defects or damage which are considered by the Geosynthetics CQA
Representative as repairable flaws.

3.6 - Storage

The Installer will be responsible for the storage of the geomembrane on site.
The Project Manager will designate storage space in a location (or several locations)
such that on-site transportation and handling are optimized if possible. Storage space
should be protected from theft, vandalism, passage of vehicles, stormwater runon, ete.
The storage space, if unpaved, should be graded and rolled smooth in order to protect
the geomembrane materials from puncture.

The Geosynthetics CQA Representative will verify that storage of the
geomembrane ensures adequate protection against dirt and sources of damage.

CE4100-02/1.PZ98-53/mp HY 10/22/98 8:38 AM
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3.7 Geomembrane Iﬁstailation

3.7.1 Surfaée Preparatio.n

The Earthwork Contractor will be responsible for preparing the soil subbase
which supports the geomembrane materials according to the Engineer’s specifications.

‘The Geosynthetics CQA Representative will verify that:
e ' a qualified geotechnical engineer, normally the Soils CQA

Representative, has verified that the supporting soil meets maximum
dry density and moisture specifications (if applicable);

. the surface to be lined has been rolled and compacted so as to be free
of irregularities, ruts, protrusions, loose soil, and abrupt changes in
grade;

. the surface of the supporting soil does not contain angular to

subangular stones, debris, or other objects which may damage the
geomembrane; and '

. there is no area of the supporting soils excessively softened by high.
moisture content.

The Installer will certify in writing that the surface on which the
geomembrane will be installed is acceptable. The certificate of subgrade acceptance for
the area under consideration will be given by the Installer to the Project Manager prior
to commencement of geomembrane installation. The Geosynthetics CQA
. Representative will be furnished a copy of this certificate by the Project Manager.

After the supporting soil has been accepted by the Installer, it will be the
Installer’s responsibility to indicate to the Project Manager any change in the supporting
soil condition that may require repair work. If the Geosynthetics CQA Representative
and/or Soils CQA Representative concurs with the Installer assessment of the subgrade
damage, then the Project Manager will ensure that the supporting soil is repaired.

CE4100-02/L.PZ98-53/rp i 16/22/98 8:38 AM



GeoSyntec Consultants

3.7.2 Geomembrane Placement
3.7.2.1 Field Panel Identification-

A field panel is the unit area of geomembrane which is 1o be seamed in the
field (i.e., a field panel 1s a roll or a portion of roll cut in the field).

It will be the responsibility of the Geosynthetics CQA Representative to
ensure that each field panel is given an “identification code” (number or letter-number)
which may or may not be consistent with the Installer’s proposed layout plan. This
identification code will be agreed upon by the Project Manager, Installer, and
Geosynthetics CQA Representative. This field panel identification code should be as
simple and logical as possible, (Note: roll numbers established in the manufacturing
plant are usually cumbersome and are not related to location in the field.) It will be the

“responsibility of the Installer to ensure that each field panel placed is marked with the
original roll number. The roll number will be marked at a location agreed upon by the

U —Project Manager; Installer, and-Geosyntheties-CQA-Representative—The-Geosynthetics
CQA Representative will record the identification code, dimensions, weather
conditions, time, location, and date of instaliation for each field panel. '

The Geosynthetics CQA Representative will establish a table or chart
showing correspondence between roll numbers, factory panels, and field panel
identification codes. The field panel identification code will be used for all requisite
quality assurance documentation.

3.7.22 Field Panel Placement

The Geosynthetics CQA Representative will verify that field panels are
installed in the manner indicated in the geomembrane seam layout plan, as approved or
modified. ' '

Field panels will be placed one at a time, and each field panel will be seamed
immediately after its placement (in order to minimize the number of unseamed field
panels exposed to wind). '
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Geomembrane placement will not proceed at an ambient temperature below
40°F (5°C) or above 100°F (38°C) unless otherwise authorized by the Project Manager.
Geomembrane placement will not be conducted during precipitation events, in an area
of ponded water, or in the presence of excessive winds as determined by the
Geosynthetics CQA Representative or Project Manager. The Geosynthetics CQA
Representative will verify that the above conditions are fulfilled. The Geosynthetics
Site CQA Manager will inform the Project Manager if the above conditions are not
fulfilled.

The Geosynthetics CQA Representdtive will visually observe each panel,
after placement and prior to seaming, for damage. The Geosynthetics Site CQA
Manager will advise the Project Manager which panels, or portions of panels, should be
rejected, repaired, or accepted. Damaged panels or portions of damaged panels which
have been rejected will be marked and their removal from thie work area recorded by the
Geosynthetics CQA Representative. Repairs will be made according to procedures

-described-in-Section-3-7-4-

3.73 Field Seaming

3.73.1  Seam Layout

The Installer will provide the Project Manager and the Geosynthetics CQA

Representative with a seam layout drawing, i.e., a drawing of the facility to be lined
showing all expected seams. The Geosynthetics CQA Representative will review the
seam layout drawing and verify that it is consistent with the accepted state-of-practice
and this CQA Plan. Seams not specifically shown on the seam layout drawing may not
be constructed without the Project Manager’s prior approval. A seam numbering
system compatible with the panel numbering system will be agreed upon at the
Resolution and/or Pre-Construction Meeting.
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3.732 Seaming Equipment and Products

Approved field seaming processes are fillet extrusion seaming and double-
track fusion seaming. Proposed alternate processes will be documented and submitted to
the Project Manager for approval. Only seaming apparatus which have been specifically
approved by make and model will be used. The Installer will ensure that all seaming
equipment used on this project are in good working order including accurate
temperature gauging devices.

The Project Manager will submit all seaming documentation provided by the
Installer to the Geosynthetics CQA Representative for his concurrence.

Extrusion Process

The extrusion seaming apparatus will be equipped with gauges giving the
relevant temperatures of the apparatus such as the temperatures of the extrudate, nozzle,

and—preheat—-The—Installer—-will-verify—equipment—operating —temperature—with—a

pyrometer to ensure that accurate temperatures are being achieved throughout the course
of the geomembrane installation.

The Geosynthetics CQA Representative will record machine operating
temperatures, extrudate ternperatures, and ambient temperatures at appropriate intervals.
Ambient temperatures will be measured approximately 6in. (150 mm) above the
geomembrane surface.

Fusion Process

The fusion-seaming apparatus must be automated vehicular-mounted
devices. The fusion-seaming apparatus will be equipped with gauges indicating
operating temperatures. Pinch roller pressure settings will be adjusted by the Installer as
required.

The Geosynthetics CQA Representative will record ambient temperatures,
seaming apparatus temperatures, and speeds. Ambient temperatures will be measured
approximately 6 in. (150 mm) above the geomembrane surface.

CE4100-02/LPZ98-53/1p 14 10/22/98 8:38 AM



" GeoSyntec Consultants

3.7.3.3  Seam Preparation

The Geosynthetics CQA Representative will monitor the preparation of the
geomembrane for seaming operations to assure that:

o prior to seaming, the seam area is clean and free of moisture, dust,
dirt, debris of any kind, and foreign material;

. if seam overlap grinding is required, the process is completed
according to the Geomembrane Manufacturer’s instructions within
one hour of the seaming operation, and in a way that does not
damage the geomembrane;

. the abrading does not extend more than 0.5 in. (12 mm) on either side

£41 it e 14 '
of-the-extruded-weld;-and

. seams are aligned to minimize the number of wrinkles and
“fishmouths.”

~ The Geosynthetics Site CQA Manager will inform the Project Manager if the
conditions identified above are not met.

3734 Trial Seams

Trial seams will be made using extraneous pieces of VFPE geomembrane to
verify that seaming conditions are adequate. Such trial seams will be made at the
beginning of each seaming period, and at least once every five hours, for both fusion
and extrusion seaming apparatus used during the seaming period. A trial seam will also
be made in the event that the ambient temperature varies more than 18°F (10°C) since
the last passing trial seam test. The ambient temperature will be measured
approximately 6 in. (150 mm) above the liner. Also, each seaming technician will make
at least one trial seam for each seaming period. Trial seams will be made under the
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same conditions as actual seams. If any seaming apparatus is turned off for any reason,
a new passing trial seam must be completed for that specific seaming apparatus.

If a trial seam specimen fails according to the criteria identified in the project
specifications, the entire trial seam testing operation should be repeated. If a specimen
fails in the subsequent testing, the seaming apparatus and seamer will not be accepted
and will not be used for seaming until the deficiencies are corrected and two
consecutive successful full trial seams are achieved.

Additional testing of trial seams may be conducted if agreed upon between
the parties involved. Any such agreements will be documented by the Geosynthetics
CQA Representative. After completion of the testing described above, the remainder of
the trial seam sample may be cut into three pieces and distributed, one to be retained in
the City’s archives, one to be given to the Installer, and one to be provided to the
Geosynthetics CQA Laboratoty for the additional testing, as required. If a trial seam
sample fails a test conducted by the Geosynthetics CQA Laboratory, then a destructive

e —sample-will-be-taken-from-each-of the-seams-completed by the seaming technician and
: apparatus subsequent to the successful field trial seam test. The conditions of this .
paragraph will be considered as met for a given seam if a corresponding destructive
sample has already been taken and meet or exceed the requirements of the project

specifications and this CQA plan.

3.7.3.5  Nondestructive Testing

Concept

. The Installer will nondestructively test all field seams over their full length
using a vacuum test, spark test, air pressure test (for double-track fusion seams only), or
other approved method. Vacuum testing and air pressure testing are described in the
Vacuum Testing and the dir Pressure Testing of this section, respectively. The purpose
of nondestructive tests is to check the continuity of seams. It does not provide any
information on seam strength. Nondestructive testing will be carried out as the seaming
work progresses, not at the completion of all field seaming. Nondestructive testing will

CE4100-02/LPZ98-53/p . 16 ] 10/22/98 8:38 AM



GeoSyntec Consultants

not be permitted without adequate illumination unless the Installer demonstrates
capabilities to do so to the satisfaction of the Project Manager.

The Geosynthetics CQA Representative will:
. observe all nondestructive testing;

. record location, date, test unit number, name of tester, and outcome
of all testing; and

. inform the Installer and Project Manager of any required repairs,

The Installer will complete any required repairs in -accordance with
Section 3.7.4.

In some cases, seams may be inaccessible for nondestructive testing due to

_the.design-of-the-closure system.—Provisions-may-be-made-to-prefabricate-portions-of
the geomembrane to allow nondestructive testing of seams that would otherwise be
inaccessible. Once tested, the prefabricated portions may be installed. In those cases
where no provisions can be made to nondestmctively fest a seam, the seam must be
capped following the method described in Section 3.7.4.3. The seaming and capping
operation will be observed by the Geosynthetics CQA Representative for uniformity
and completeness.

The seam number, date of observation, name of tester, and outcome of the
test or observation will be recorded by the Geosynthetics CQA Representative.

Vacuum Testing
The equipment for seam vacuum testing will consist of the following:
. a vacuum box assembly consisting of a rigid housing, a transparent

viewing window, a soft neoprene gasket attached to the bottom, port
hole or valve assembly, and a vacuum gauge;
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a vacuum tank and pump assembly equipped with a pressure

controller and pipe connections;
a pressure/vacuum hose with fittings and connections;
an approved applicator; and

a soapy solution.

The following procedures will be followed:

if vacuum testing a fusion seam, the flap must be removed prior to
testing; ‘

energize the vacuum pump to maintain a tank pressure of
approximately 5 psi (34 kPa) gauge;

CE4100-02/LPZ98-53/1p

with a soapy solution, wet a strip of geomembrane which is 6 in.
(150 mum) larger in area than the vacuum box;

place the box over the wetted afea;
close the bleed valve and open the vacuum valve; |

ensure that a leak tight seal is created;

~ for a period of not less than 10 seconds, examine the geomembrane

seam through the viewing window for the presence of leaks indicated
by soap bubbles; '

if no leak indications appear after 10 seconds, close the vacuum valve
and open the bleed valve. Before moving the box over the next
adjoining area, place a mark (with an approved marker) on the
geomenibrane at the leading edge of the viewing window, then move
the box over the next adjoining area so that the last mark on the
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geomembrane is at the rear of the viewing window, and repeat the
process; and

all areas where leaks appear will be marked by the vacuum testing

technician and repaired by the Installer in accordance with

Section 3.7.4.3.

Air Pressure Testing (For Double-Track Fusion Seams Only)

The following procedures are applicable to those processes which produce a
double seam with an enclosed air channel space.

The equipment will be comprised of the following:

mounted-on-a-cushion-to-protect-the geomembrane;

an air pump equipped with a pressure gauge capable of generating
and sustaining a pressure between 25 to 30 psi (175 and 210 kPa) and

a hose with fittings and connections; and

a sharp hollow needle, or other approved air pressure feed device and
pressure gauge. '

The following procedures will be followed:
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insert a protective cushion between the air pump and the
geomembrane;

seal both ends of the seam to be tested;

insert the needle or other approved pressure feed device into the
channel created by the fusion seam;

insert the needle with the pressure gauge into the channel at the
opposite end of the seam where the pressure feed device is located;
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energize the air pump to a pressure between 25 and 30 psi (175 and
210 kPa), close the valve, and sustain the pressure for a minimum
period of 5 minutes; '

if any loss of pressure exceeds 2 psi (15 kPa) on the gauge at the
opposite end of the seam to the pressure feed device or if the pressure
does not stabilize, locate the faulty area and repair it in accordance
with Section 5.8.4.3;

verify the relief of the air pressure of the end of the seam opposite the
pressure gauge; and

remove the needles or other approved pressure feed devices and
repair all holes created during the test procedures.

3.7.3.6  Destructive Testing

Concept

Destructive seam tests will be performed at selected locations. The purpose |
of these tests is to evaluate seam strength. Seam strength testing will be conducted as
the seaming work progresses, not at the completion of production seaming,

Location and Frequency

The Geosynthetics Site CQA Manager will select locations where seam
samples will be cut out for laboratory testing. Those locations will be established as

follows:
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A minimum average frequency of one test per 500 lineal ft
(150 lineal m) of seam length. This minimum frequency is to be
determined as an average taken over the total length of the
geomenibrane seams constructed for the final cover system.

20 10/22/98 8:38 AM



GeoSyntec Consultants

. A maximum frequencylwiil be agreed upon by the Installer, Project
Manager and Geosynthetics Site CQA Manager at the Resolution
and/or Pre-Construction Meeting.

. Test locations will be determined during seaming at the
Geosynthetics Site CQA Manager’s discretion. Selection of such
locations may be prompted by suspicion of excess crystallinity,
contamination, offset seams, or any other potential cause of
inadequate seaming.

The Installer will not be informed in advance of the iocations where the
seam samples will be taken. ‘

Sampling Procedure

_»Q—MSamp.lesm_wiil;bewmark@dﬁbyﬁtzhew(»}eesyntheti%GQAﬂ‘Represemaﬁveﬂnd

removed by the Installer for field and laboratory testing as the seaming progresses. This
procedure will allow review of laboratory test results before the geomembrane is
covered by another material. The Geosynthetics CQA Representative will:

. observe sample removal;

. assign a number to each sampling location, and mark the sainple
removed from that location accordingly;

. record the sample location on the layout drawing; and

. record the reason for taking the sample at this 'location‘(e.g.,
statistical routine, suspicious feature of the geomembrane).

All holes in the geomembrane resulting from the destructive sampling

procedures will be immediately repaired by the Installer in accordance with repair
procedures described in Section 3.7.4.3. The continuity of the new seams constructed
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as part of the repaired area will be tested accordmg to the Vacuum Testmg of
Section 3.7.3.5.

Prior to the removal of a sample, two specimens for field testing should be

taken. Each of these specimens will be 1in. (25 mm) wide by 8 in. (200 mm) long,

. with the seam centered parallel to the width. The distance between these two specimens

will be 44 in. (1.1 m). If both specimens pass the field peel tests described in the Field

Testing of Section 3.7.3.6, a sample for laboratory testing will be taken. If either

specimen fails the testing, the seam should be repaired in accordance with the
procedures identified in Section 3.7.4.3.

Size and Distribution ofSamples
The sample for laboratory testing will be located between the two specimens

removed for field testing as described in the Sampling Procedure of Section 3.7.3.6.
The destructive sample will be 12 in. (0.3 m) wide by 42 in. (1.1 m) long. with the seam

S centered-lengthwise:—The-sample-will-be-cut-into-three-parts-and-distributed-as-follows:

. one portion, measuring 12 in. x 12 in. (0.3 m x 0.3 m), to the Installer
for laboratory testing (if required);

| . one portion, measurmg 121in. x 12 in. (0.3 m x 0.3 m), to the City for
archive storage; and

e  one portion, measuring 12in.x18in. (0.3 mx045m), for
Geosynthetic CQA Laboratory testing.

Final determination of the destructive sample dnnensmns and distribution
will be made at the Pre-Construction Meeting.

Field Testing

The two 1in. (25 mm) wide specimens mentioned in the Sampling
Procedure of Section 3.7.3.6 will be tested in the field for peel. The testing will be
conducted using a gauged tensiometer which has been calibrated within the last six
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months. If any field test sample fails to pass the criteria identified in the specifications,
then the procedures outlined in the Procedures for Destructive Test Failures of
Section 3.7.3.6 will be followed

The Geosynthetics CQA Representative will witness all field destructive
testing and record the date, seam number, panel numbers, location, the assigned
destructive sample number, and the results of the field tests.

Geosynthetics Construction Quality Assurance Laboratory Testing

Destructive test samples will be packaged and shipped, if necessary, by the

Geosynthetics CQA Representative in a manner that will not damage the test sample.

The Project Manager will verify that packaging and shipping conditions are acceptable.

The Project Manager will be responsible for storing the archive samples. This

procedure will be fully outlined at the Resolution and Pre-Construction Meetings.

‘ Destructive samples will be tested by the Geosynthetics CQA Laboratory. The

e Geosynthetics CQA- ~Laboratory—will—be—selected— by--the ~Geosynthetics —CQA——————————-
/ Representative with the concurrence of the City.

Testing will include “Seam Strength” (ASTM D 4437 as modified in NSF 54
Appendix A), and “Peel Strength” (ASTM D 4437 as meodified in NSF 54,
Appendix A). Modifications to the testing procedures and the minimum acceptable
values to be obtained in these tests are indicated in the Specifications. At least five
specimens will be tested for each test method. Specimens will be selected alternately by
test from the samples (i.e., peel, shear, peel, shear...).

The Geosynthetics CQA Laboratory will provide test results to the
Geosynthetic Site CQA Manager no more than 24 hours after receipt of the samples.
The Geosynthetics Site CQA Manager will review laboratory test results as soon as they
become available and make appropriate recommendations to the Project Manager.

Acceptable seams must be bounded by two locations which meet the
following criteria: (i) where destructive samples have passed all laboratory tests; (ii) the
entire production seam length and seaming apparatus in question is capped; and
(iii) constructed by the seamer. Whenever a reconstructed seam length exceeds 150 ft
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(50 m}), a sample will be taken from the zone in which the seam has been reconstructed.
This sample must pass destructive testing or the procedure outlined in this section must
be repeated.

The Geosynthetics CQA Representative will document all actions taken in
conjunction with destructive test failures. ‘

3.7.4 Defects and Repairs
3.7.4.1 Identification

Seams and non-seam areas of the geomembrane will be examined by the
Geosynthetics CQA Representative for identification of defects, holes, blisters,

undispersed raw materials and any sign of contamination by foreign matter. The surface
of the geomembrane will be clean at the time of examination. The geomembrane

surface will _be swept or washed by the Installer if debris-of -any—kind-inhibits
examination. '

3.74.2 Evaluation

FEach suspect location both in seam and non-seam areas will be
nondestructively tested using the methods described in the Vacuum Testing of
Section 3.7.3.5. Each location which fails the nondestructive testing will be marked by
the Installer or the Geosynthetics CQA Representative and repaired by the Installer.
Work will not proceed with any materials which will cover geomembrane locations that
have been repaired until laboratory destructive test results have been approved by the
Geosynthetic CQA Representative. '

3.74.3  Repair Procedures

Any portion of the geomembrane exhibiting a flaw or failing a destructive or
nondestructive test will be repaired. Several procedures exist for the repair of these
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3.7.5 Geosynthetic Final Cover System Acceptance

The Installer will retain all responsibility for the installed geosynthetics until
accepted by the City.

The installed geosynthetics will be accepted by the City when:
. the installation is finished;

. verification of the adequacy of all seams and repairs, including
passing nondestructive and destructive tests, are complete;

‘. Installer’s representative furnishes the Project Manager with
| certification that the VFPE geomembrane was installed in accordance

with-the-Manufacturer’s—recommendations-as-wel-as-the-plans-and

specifications;
. all documentation of installation is completed; and
. the Geosynthetics CQA Representative’s Final Report and Record

Drawings, sealed by a Professional Engineer registered by the State
of lllinois, have been received by the City.

CE4100-02/1.PZ98-53/rp 26 10/22/98 8:38 AM



GeoSyntec Consultants

4. GEOTEXTILE CONSTRUCTION QUALITY ASSURANCE
4.1 Design

A copy of the geotextile construction drawings and project specifications
prepared by the Engineer will be given to the Geosynthetic CQA Representative. The
Geosynthetic CQA Representative will review these items for familiarity. This review
should not be considered as the peer review of the design. Peer review should have been
conducted at an earlier stage.

4.2 : Manufacturi:ig

The Geotextile Manufacturer (Manufacturer) will provide the Project Manager
with a list of certified “minimum average roll value” properties for the type of geotextile
to be delivered. The Manufacturer will also provide the Project Manager with a written

e centification-signed-by-a-responsible-representative-of- the-Manufacturer-that-the-materials
' actually delivered have “minimum average roll values™ properties which meet or exceed
all certified property values for that type of geotextile. '

The Geosynthetic CQA Representative will examine all the Manufacturers’
certifications to ensure that the property values listed on the certifications meet or exceed
those specified for the particular type of geotextile. Any deviations will be reported to the
Project Manager.

4.3 Labeling

The Manufacturer will identify all rolls of geotextile with the following:

. Geotextile Manufacturer’s name;
. product identification;

. lot number;

. roll number;

. roll weight; and
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. roll dimensions.

The Geosynthetic CQA Representative will examine rolls upon delivery and -
any deviation from the above requirements will be reported to the Project Manager.

4.4 Shipment and Storage

During shipment and storage, the geotextile will be protected from ultraviolet
light exposure, precipitation or other inundation, mud, dirt, dust, puncture, cutting or any
other damaging or deleterious conditions. To that effect, geotextile rolls will be shipped
and stored in relatively opaque and watertight wrappings. The Geosynthetic CQA
Representative will observe rolls upon delivery to the site and any deviation from the
above requirements will be reported to the Project Manager. Any damaged rolls will be
rejected and replaced at no cost to the Owner.

4.5 Conformance Testing
4.5.1 Tests

Upon delivery of the geotextile rolls, the Geosynthetic CQA Representative
will ensure that samples are removed and forwarded to the Geosynthetic CQA Laboratory
for testing to ensure conformance to both the design specifications and the list of
. guaranteed properties.

As a minimum, the following tests will be performed on geotextiles in
accordance with the referenced ASTM Standards:

. mass per unit area (ASTM D 3776);
. grab strength (ASTM D 4632); -

. tear strength (ASTM D 4533),

. burst strength (ASTM D 3786); and
. puncture strength (ASTM D 3787).
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452 Sampling Procedures

Upon delivery of the geotextile rolls, the Geosynthetics CQA Representative
will ensure that samples are obtained from individual rolls at the frequency specified in
this CQA plan. The samples will be forwarded to the Geosynthetics CQA Laboratory for
testing to ensure conformance to both the design specifications and the list of physical
properties certified by the Manufacturer. - '

Samples will be taken across the entire width of the roll and will not include
the first linear 3 ft (1 m). Unless otherwise specified, samples will be 3 ft (1 m) lIong by
the roll width. The Geosynthetic CQA Representative will mark the machine direction on
the samples with an arrow. Samples will be taken at a rate of one per manufactured lot or
one per 100,000 fi* (9,300 m?), whichever requires the greater number of samples.

4.5.3 TestResults

The Geosynthetic CQA Representative will examine all results from
~ laboratory conformance testing and compare results to the project specifications. The
criteria used to determine acceptability are presented in the Specifications. The
Geosynthetic CQA Representative will report any nonconformance to the Project
Manager.

4.5.4 Conformance Test Failure

The following procedure will apply whenever a sample fails a conformance
test that is conducted by the Geosynthetic CQA Laboratory:

. The Manufacturer will replace every roll of geotextile that is in
nonconformance with the specifications with a roll that meets
specifications.
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The Installer will remove conformance samples for testing by the
Geosynthetic CQA. Laboratory from the closest numerical rolls on
both sides of the failed roll. These two samples must conform to the
specifications. If either of these samples fail, the numerically closest
rolls on the side of the failed sampie that is not tested, will be tested
by the Geotextile CQA Laboratory. These samples must conform to
the specifications. If any of these samples fail, every roll of
geotextile on site from this lot and every subsequently delivered roll
that is from the same lot must be tested by the Geosynthetic CQA
Laboratory for conformance to the specifications. This additional
conformance testing will be at the expense of the Manufacturer.

The Geosynthetics CQA Representative will document actions taken in
conjunction with conformance test failures.

e 4.6 —Handling-and-Placement

The Installer will handle all geotextiles in such a manner as to ensure they are

not damaged in any way. The Installer will comply with the following:
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In the presence of wind, the geotextile will be weighted with
sandbags or the equivalent. Sandbags will be used during installation
only and will remain until replaced with the appropriate protective
cover soils. ' '

The geotextile will be kept continually under tension to minimize the
presence of wrinkles in the geotextile.

The geotextile will be cut using an approved geotextile cutter only.

If in place, special care must be taken to protect other materials from
damage which could be caused by the cutting of the geotextile.
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. The Installer will take any necessary precautions to prevent damage
to the underlying VFPB geomembrane during placement of the
geotextile.

. During placement of geotextile, care will be taken not to entrap

stones, excessive dust, or moisture that could damage the geotextile,
~ cause clogging, or hamper subsequent searming.

. A visual examination of the geotextile will be carried out over the
entire surface, after installation to ensure that no potentially harmful -
foreign objects are present.

The Geosynthetics CQA Representative will note any noncompliance and
report it to the Project Manager

~4:7———Geotextile-Seams-and Overlaps

All geotextile seams will be sewn using thread approved by the Manufacturer
and which is resistant to ultraviolet radiation. Spot sewing is not permitted. Thermal
bondmg is not permitted without written approval of the Engineer. Geotextiles shall be
overlapped a minimum of 6 in. (150 mm) prior to seaming. No horizontal seams will be
allowed on side slopes steeper than 20 percent (i.e. seams will be along, not across, slopes
steeper than SH:1V), except as part of a patch or for seams connecting the ends of two
panels of geotextile deployed parallel to the slope (referred to as cross seams). Cross
seams shall not be continuous across two or more panel widths.

4.8 Geotextile Repair

Any holes or tears in the geotextile will be repaired using a patch made from
the same geotextile. Geotextile patches will extend a minimum of 1 ft (0.3 m) beyond the
damaged area. Geotextile patches will be sewn into place no closer than 1 in. (25 mm)
from any panel edge. Should any tear exceed 50 percent of the width of the roll, that roll
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will be removed from the slope and replaced. Care will be taken to remove any soil or
other material which may have penetrated the torn geotextile.

The Geosynthetic CQA Representative will observe any repair, note any
noncompliance with the above requirements and report them to the Project Manager.

4.9 Placement; of Soil Materials

The Earthwork Contractor will place all soil materials located on top of a
geotextile in such a manner as to ensure:

. no damage to the geotextile;
° minimal slippage of the geotextile on underlymo layers; a.nd
L no excess tensile stresses in the geotexule

Any-noncompliance-will bemoteci“by -the-Geosynthetic-CQA *Repre’sentatrve“—’“”“*”*“ R
and reported to the Project Manager. '
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S. SOILS CONSTRUCTION QUALITY ASSURANCE

Soils CQA will be performed on all soil components used during construction
of the final cover. The criteria to be used for the determination of acceptability of the

construction work will be as identified in Table 5-1.

5.1 Monitoring

The Soils CQA Consultant will monitor and document the construction of all
soils components. Monitoring the construction work includes the following:

 monitoring the quality of the material stockpiles, obtaining borrow soil
samples for conformance testing;

* testing to determine the moisture content and unit weight of each lift during
placement and compaction of soil used in construction of the
foundation, low-permeability soil barrier, and vegetative layers;

+ recording test results and locations;

 noting any deficiencies;

» monitoring the thickness of lifts as loosely placed and as compacted;

* monitoring that the total thickness of the foundation, low-permeability soil

barrier, and vegetative layers is as indicated on the construction plans;
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TABLE 5-1

SOILS FIELD AND LABORATORY TESTING SUMMARY

TITLE 27 FINAL COVER CONSTRUCTION
LOPEZ CANYON SANITARY LANDFILIL

TEST METHOD

Grain Size Distribution

MINIMUM TESTING
FREQUENCY

ACCEPTANCE CRITERIA

1 test per 10,000 yd®

Maximum particle size of 6 in.

(ASTM D 422) (7,650 m*)

Modified Proctor 1 test per 10,000 yd® N/A

(ASTM D 1557) (7,650 m%)

In-Place Moisture/ 1 test per 1,000 yd® Dry density no less than 90% of the max. dry
Density Nuclear Method (765 m®) density for the foundation layer, no less than 85%
(ASTM D 2011) of the max. dry density for the vegetative layer

moisture content no less than the optimum
moisture content, as measured by ASTM D 1557,

In-Place Moisture/Density
Sand Cone Method

1 test per 10,000 yvd¢
(7,650 m*)

Dry density no less than 90% of the max. dry

density for the foundation layer, no less than 85%}

(ASTM D 1556)

Grain Size Distribution

1 test per 5,000 yd®

of the max dry density for the vegetative layer
moisture content no less than the optimum
moisture content, as measured by ASTM D 1557,

oy

Minimum fines content of 50%.

(ASTM D 422) (3,820 m*) Maximum particle size of 3 in. (75 mm).
Afterberg Limits 1 test per 5,000 yd® Criteria to be determined by Engineer prior to
(ASTM D 4318) (3,820 m®) construction following test pad evaluation.
In-Place Moisture/ 1 test per 250 yd3 Criteria to be determined by Engineer prior to
Density Nuclear Method (190 m®) Minimum of 4 | construction following test pad evaluation.
(ASTM D 2911) tests per day

In-Place Moisture/Density

1 test per 2,500 yd’

Criteria to be determined by Engineer prior to

Sand Cone Method (1,900 m*) construction following test pad evaluation.
(ASTM D 1556)

Modified Proctor 1 test per 5,000 yd® N/A

(ASTM D 1557) (3,820 m%)

BAT Hydrautic 1 test per 2,000 yd® Maximum saturated hydraulic conductivity of 1 x
Conductivity (1,530 m®) 10" cm/s based upon correlation between BAT test

and in situ hydraulic conductivity from test pad.
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» monitoring the action of the compaction and heavy hauling equipment on the

construction surface (i.e., penetration, pumping, cracking, etc.); and
* monitoring the repair of nonconforming areas and testing perforations.

Monitoring the earthwork for the foundation layer specifically includes the

following:

» monitor clearing, grubbing, and stripping of the existing interim cover

surface;

« monitor the scarification of the interim cover surface to a depth of 6 to § in.

(150 to 200 mm) and recompaction;

« reviewing documentation of quality control test resuits;

+ visually monitoring the physical condition of the material during placement;

and

« visually monitoring the foundation layer stability under the action of the

compaction equipment.

Monitoring the earthwork for the compacted low-permeability soil barrier layer

specifically includes the following:
“» reviewing documentation of the quality control test results;

» monitoring the soil for deleterious material;
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-+ monitoring moisture conditioning and preprocessing, if any, of the borrow

soil material;
¢ monitoring the thickness of lifts during placement of the material,

« monitoring that the surface of each lift is scarified to a depth of 2 to 4 in. (50
to 100 mm) prior to placement of the following lift;- '

+ recording the construction equipment used for material placement;

» performing BAT hydraulic conductivity tests and recording the test results

and location;

» monitoring the protection of the final surface of the low-permeability soil

barrier layer from excessive moisture loss prior to placement of the
vegetative cover layer; and

. monitoring preparation and smoothness of the surface prior to the installation
of the VLDPE geomembrane in ‘C’ Canyon.

Monitoring the earthwork for the vegetative layer specifically includes the

following:
« reviewing documentation of the quality control test results;

» monitoring soil for deleterious material;
« monitoring the thickness of lifts during placement of the materials;
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. monitoring wrinkles that may appear in the underlying geotextile cushion on
VLDPE geomembrane during placement of the vegetative layer in ‘C’

Canyon; and

» recording field density and field moisture content measurement at location of
each test on test logs.

5.2 Laboratory and Field Tests

The laboratory and field test methods, laboratory and field testing frequencies,
and criteria used to determine acceptability are presented in Table 5-1. A special tésting
frequency will be used at the discretion of the Landfill Engineer or the Soils CQA
Consultant when visual observations of construction performance indicate a potential or

recurring deficiency.

5._3 © Survey

| The top of the low-permeability soil barrier shall be surveyed before the
installation of the immediately overlying vegetative cover layer. The thickness of the
low-permeability soil barrier shall be determined by comparing the survey of the
finished foundation layer and the top of the low-permeability soil barrier layer.

5.4 Deficiencies

54.1 - General

If a defect is discovered in the earthwork product, the Soils Site Monitor will
immediately inform the Soils CQA Managing Engineer or his designated representative.
The Soils Site Monitor, in consultation with the Soils CQA Managing Engineer, will
determine the extent and nature of the defect. If the defect is indicated by an
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unsatisfactory test result, extent of the deficient area will be determined by additional
tests, observations, a review of records, or other means that the Soils CQA Managing

Engineer deems appropriate.

If the defect is related to adverse site conditions, such as overly wet soils or
surface desiccation, the_ Soils Site Monitor, in consultation with the Soils CQA
Managing Engineer, will define the limits and nature of the defect.

5.4.2 Notification
After determining the extent and nature of a defect, the Soils CQA Site

Manager will notxfy the Landfill Engineer and Landfill Manager and schedule
appropriate retests when the work deficiency is to be corrected.

543 Corrective Action

At locations where the field testing of the soil indicates that the compacted unit
weight, moisture content, or field or laboratory hydraulic conductivities do not meet the
requirements presented in Table 5-1, the failing area will be reworked as indicated

below:

» If the results of any in-situ moisture or dry density, or field hydraulic
conductivity value fails to meet the specified criteria presented in
Table 5-1, two additional tests of the same type will be performed in the
vicinity of the failed test. If either of the two additional tests results in a
failure, then this area of the low-permeability  soil barrier will be
considered in nonconformance and will be removéd, reworked, and

recompacted to meet the requirements specified in Table 5-1.
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¢ Perform in-place density and moisture content testing in the vicinity of a
nonconforming area to evaluate deficiency in-place density and

rhoisture content.

+ Obtain samples of low-permeability soil liner material from nonconforming
areas for potential laboratory testing to evaluate differences in soil
properties that could contribute to the nonconforming test results.

Criteria to be used for determination of acceptability will be.as identified

herein. Other tests conducted on hydraulic conductivity samples will consist of
Atterberg limits and grain size distribution.

544 Repairs and Retesting

| * The City's work force will correct the deficiency to the satisfaction of the Soils

CQA Consultant. If a project specification criterion cannot be met, or unusual weather

conditions hinder work, then the Soils CQA Consultant will develop and present to the
Landfill Engine_er suggesfed solutions for approval.

All retests recommended by the Soils CQA Consultant must verify that the

defect has been corrected before any additional work is performed by the City's work

force in the area of the deficiency. The Soils CQA Consultant will also verify that all

installation requirements are met.

Penetrations into the compaéted low-permeability soil barrier resulting from
sampling or other activities shall be properly backfilled with hand-tamped select low-
permeability material and/or bentonite powder. CQA personnel will repair nuclear
density, sand cone, and BAT hole perforations. The City's work force shall repair
perforations and/or excavations resuiting from CQA sampling and testing. All repairs
will be inspected by the Site Soils Monitor for compliance.
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6. GEOSYNTHETIC CLAY LINER (GCL) QUALITY ASSURANCE

During the installation of the GCL, the CQA CONSULTANT will monitor

and document that material handling and storage, deployment, seaming, anchoring and:

protection, and repairs: are in conformance with the Contract Drawings and the
Technical Specifications. The Site CQA Manager will review the Geosynthetics
CONTRACTOR’s submittals and provide recommendations to the OWNER.
Monitoring activities will be documented, as will all deviations from the Contract
Drawings and the Technical Specifications, and their resolutions. Any nonconformance
identified by the CQA CONSULTANT will be reported to the OWNER and the
Geosynthetics Contractor. The GCL CQA activities are described in greater detail in
the following sections.

6.1 Geosynthetic Clay Liner (GCL) Conformance Testing

CQA personnel will sample the GCL at the manufacturer’s plant and/or after
delivery to the construction site. The samples will be forwarded to the Geosynthetics
CQA Laboratory for testing to assess conformance with the Technical Specifications.
The test methods and minimum testing freqﬁencies are indicated in Table 6-1.

Samples will be taken across-the entire width of the roll and will not include
the first 3 ft (0.9 m) if the sample is cut onsite. Unless otherwise specified, samples will
be 3 ft (0.9 m) long by the roll width. The CQA CONSULTANT will mark the
machine direction with an arrow and the manufacturer’s roll number on each sample.

6.2 GCL Delivery and Storage

Upon delivery to the site, the CQA CONSULTANT will check the GCL
rolls for defects (e.g., tears, holes) and for damage. The CQA CONSULTANT will
report to OWNER and the Geosynthetics CONTRACTOR:
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. any rolls, or portions thereof, which should be rejected and removed
from the site because they have severe flaws; and

. any rolls which include minor repairabie flaws.

The GCL rolls delivered to the site will be checked by the CQA
CONSULTANT to ensure that the roll numbers correspond to those on the approved
manufacturer’s quality control certificate of compliance.

6.3 GCL Installation

“The CQA CONSULTANT will monitor and document that the GCL is
installed in accordance with the Contract Drawings and the Technical Specifications.
The Geosynthetics CONTRACTOR shall provide the CQA CONSULTANT a
certificate of subgrade acceptance prior to the installation of the GCL as outlined in the

Technical Specifications. The GCL installation activities to be monitored and
documented by the CQA CONSULTANT include:

. monitoring that the GCL rolls are stored and handled in a manner
' which does not result in any damage to the GCL;

. monitoring that the GCL is not exposed to UV radiation for extended
periods of time without prior approval;

*  monitoring that placement and compaction of soil does not cause
damage, create large wrinkles, or induce excessive tensile stresses to
the GCL;

. monitoring that the GCL are seamed in accordance with the

Technical Specifications and the manufacturer’s recommendations;

e ' monitoring and documenting that the GCL is installed on an
approved subgrade, free of debris, protrusions, or uneven surfaces;
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. monitoring that no needles are in the GCL or bentonite powder using
a metal detector;

. monitoring that the GCL is not installed on a saturated subgrade or
standing water and is not exposed such that it is hydrated prior to
completion of the side-slope liner system; and

. monitoring that any damage to the GCL is repaired as outlined in the
Technical Specifications.
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7, MONOLITHIC SOIL COVER
CONSTRUCTION QUALITY ASSURANCE

7.1 General

, Soils CQA will be performed on all soil components used during
construction of the monolithic soil final cover. The criteria to be used for the

determination of
Table$-1.

acceptability of the construction work will be as identified in

7.2 Monitoring

The Soils CQA Consultant will monitor and document the ¢onstruction of all

soils components:

CE4100-06/LPZ96-53.cqa

Monitoring the constriction work includes the following:

monitoring the quality of the material stockpiles, obtaining borrow
soil samples for conformance testing;

testing to determine the moisture content and unit weight of each lift
during placement and compaction of soil used in construction of the
foundation, and monolithic soil layers;

recording test results and locations;

noting any deficiencies;

monitoring the thickness of lifts as loosely placed and as compacted;
monitoring that the total thickness of the foundation and monolithic
soil layers is as indicated on the construction plans;

monitoring the action of the compaction and heavy hauling
equipment on the construction surface (i.e., penetration, pumping,
cracking, etc.); and

monitoring the repair of nonconfonming areas and testing perforations.
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TABLE 7-1
SOILS FIELD AND LABORATORY TESTING SUMMARY
MONOLITHIC SOIL FINAL COVER
LOPEZ CANYON SANITARY LANDFILL

TEST METHOD

MINIMUM TEST
FREQUENCY

ACCEPTANCE CRITERIA

In-Place Moisture/Density

I per 1,000 yd®

-| Dry density no less than 90% of the maximum

Nuclear Method dry density. Moisture content within +2 percent
(ASTM D 2911} of optimum moisture content

Standard Proctor 1 per 10,600 yd' N/A

Compaction Test (7,650 m?)

(ASTM D 698) _

In-Place Density and 1 per 10,000 yd* Dry density no less than 90% of the maximum
Moisture Content (Sand- {7,650 m*) dry density. Moisture content within +2 percent

Cone) (ASTM D 1556)

of optimum moisture content

Particle Size Analysis

1 per 5,000 yd'

No  particle greater than 4 inches at least

(ASTM D 422) (3,825 m*) 25 percent passing No. 200 sieve
Atterberg Limits 1 per 5,000 yd’° Plasticity Index less than 15

(ASTM D 4318) (3,825 m*)

Eaboratory Permeability—|-1-per10,000-yd* —-Hydraulic-Conduetivity no-greater-than
(ASTM D 5084) (7,650 m*) 1x10° em/sec

Note: Since Atterberg Limit and grain-size distribution testing will be performed on representative
materials during processing of stockpile materials, additional tests will be conducted only on
materials obtained for laboratory permeability analysis.
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Monitoring the earthwork for the foundation layer specifically includes the following:

monitor clearing, grubbing, and stripping of the existing interim
cover surface; _ :
monitor the scarification of the interim cover surface to a depth of 6
to 8 in. (150 to 200 mm) and recompaction; ‘ ‘
reviewing documentation of quality control test results;

visually monitorin'g the physical condition of the material during
placement; and

visually monitoring the foundation layer stability under the action of
the compaction equipment. '

Monitoring the earthwork for the monolithic soil layer spetifically inciudes the following:

reviewing documentation of the quality control test results;
monitoring soil for deleterious material;

monitoring the thickness of lifts during placement of the materials; and
recording field density and field moisture content measurement at
location of each test on test logs.

7.3 Laboratory and Field Tests

The laboratory and field test methods, laboratory and field testing
frequencies, and criteria used to determine acceptability are presented in Table 6-1. A
special testing frequency will be used at the discretion of the Landfill Engineer or the
Soils CQA Consultant when visual observations of construction performance indicate a
potential or recurring deficiency. ' '
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GEOSYNTHETIC CLAY LINER CONFORMANCE TESTING

PROPERTY TEST METHOD MINIMUM TESTING
FREQUENCY
Dry Mass per Unit Area ASTM D 3776 40,000 ft2
(3,715 m%
or one per lot™®
Puncture Strength, ASTM D 4833 40,000 ft?-2
Unhydrated GCL (3,715 m")
or one per Jot®
Bentonite Free Swell USP NF XVII 40,000 ft*
(3,715 m?)
or one per lot®
Hydraulic Conductivity'" ASTM D 5084 100,000 ft*
| (9,290 m%)

or one per Jot*®

Notes: (1) Performed at a confining stress of 5 psi.

(2) A lotis defined s a series of consecutively numbered rolls from the same manufacturing line.
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7.4 Surve

The top of the monolithic soil layer shall be surveyed immediately following
the installation end of construction. The thickness of the monolithic soil layer shall be

determined by comparing the survey of the finished foundation layer and the top of the

monolithic soil layer.

7.5 Deficiencies
7.5.1 General

If a defect is discovered in the earthwork product, the Soils Site Monitor will
immediately inform the Soils CQA Managing Engineer or his designated representative.
The Soils Site Monitor, in consultation with the Soils CQA Managing Engineer, will
determine the extent and nature of the defect. If the defect is indicated by an

unsatisfactory test result, extent of the deéficiént area will be determined by additional
tests, observations, a review of records, or other means that the Soils CQA Managing
Engineer deems appropriate. '

If the defect is related to adverse site conditions, such as overly wet soils or

surface desiccation, the Soils Site Monitor, in consultation with the Soils CQA
Managing Engineer, will define the limits and nature of the defect.

7.5.2 Notification
After determining the extent and nature of a defect, the Soils CQA Site

Manager will notify the Landfill Engineer and Landfill Manager and schedule
appropriate retests when the work deficiency is to be corrected.
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7.53 Corrective Action

At locations where the field testing of the soil indicates that the compacted unit
weight, moisture content, or laboratory hydraulic conductivities. do not meet the
requirements presented in Table 6-1, the failing area will be reworked as indicated below:

e If the results of any in-situ moisture or dry density, or field hydraulic
conductivity value fails to meet the specified criteria presented in
Table 6-1, two additional tests of the same type will be performed in
the vicinity of the failed test. If either of the two additional tests
results in a failure, then this area will be considered in
nonconformance and will be removed, reworked, and recompacted to
meet the requirements specified in Table 6-1.

. Perform in-place density and moisture content testing in the vicinity
of a nonconforming area to evaluate deficiency in-place density and
moisture content. '

. Obtain samples of soil material from nonconforming areas for
potential laboratory testing to evaluate differences in soil properties
. that could contribute to the nonconforming test results.

Criteria to ‘be used for determination of acceptability will be as identified.
herein.  Other tests conducted on hydraulic conductivity samples will consist of
Atterberg limits and grain size distribution.

7.5.4 Repairs and Retesting
The City's work force will correct the deficiency to the satisfaction of the
Soils CQA Consultant. If a project specification criterion cannot be met, or unusual

weather conditions hinder work, then the Soils CQA Consultant will develop and
present to the Landfill Engineer suggested solutions for approval. '
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All retests recommended by the Secils CQA Consultant must verify that the
defect has been corrected before any additional work is performed by the City's work
force in the area of the deficiency. The Soils CQA Consultant will also verify that all
installation requirements are met.

Penetrations into the compacted low-permeability soil barrier resulting from sampling
or other activities shall be properly backfilled with hand-tamped select low-permeability
material and/or bentonite powder. CQA personnel will repair nuclear density and sand
cone hole perforations. The City's work force shall repair perforations and/or
excavations resulting from CQA sampling and testing. All repairs will be inspected by
the Site Soils Monitor for compliance.

o
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L INTRODUCTION

1.1 Terms of Reference

~This report presents a techmcal evaluauon of the mﬁltranon control
performance of 4 monolithic soil cover for the decks of Dmposai Areas A, B, and AB+
and the slopes of Disposal Areas A and L\B+ at the Lopez Canyon Sanitary Landfill.
The Lopez Canvon Sanitary landfill is an inactive California Class Il municipal solid
waste landfill located in the Lake View Terrace section of the City of Los.Angeles,

- California. This report was prepared by the Huntington Beach, California office of

A Recycled and

GeoSyntec Consultants (GeoSyntec) for the City of Los Angeles Bureau of Samtatzon
{BOS). '

This report was prepared at the request of M. Keliy Ghanos P E of BOS
The scope of services included in this report is described in the memoranda entitled
Cost Estimate and Schedule for Engineering Services. Engineered Aliernative Final
Cover, Disposal Areas A, B. and AB+ Decks and Disposal Area AB+ Slopes, Lopez
Canyon Restoration Project, dated 11 December 1997, and Cost Estimate for
Engineering Services. Evaluation of Existing Soil Cover as a Monolithic Soil Final
Cover on the Siopes of Disposal Area A. Lopez Canvon Restoration Project, dated
l E March 1998 from Edward Kavazanjian. Jr. and Tarik Hadj-Hamou of GeoSyntec to
r. Gharios. The work presented in this report was performed under the GeoSyntec
contract with BOS for engineering services in support of the Lopez Canvon Restoration
project.

This repoit was prepared by Mr. Michae! Reardon, Ms. Colieen Caldwell,
and Dr. Tarik Hadj-Hamou, P.E., all of GeoSyntec. This report was reviewed by
Dr. Edward Kavazanjian. Jr.. P.E., G.E.. also of GeoSyntec in accordance with the peer
review policy of the firm. ‘ '

1.2 Project Overview

The Lopez Canyon Sanitary Landfill is an inuctive California Class Il
municipal solid waste landfill which is owned and was operated by the City of Los

ORI PRS2 RTT | s R 171027
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Angeles (the City) Bureau of Sanitation (BOS). The Lopez Canyon Sanitary Landfill
received .waste from the mid-1970°s until 1 July 1996. The Lopez Canyon Sanitary
Landfill is located in the Lake View Terrace section of the City. The site location is
shown in Figure I-1. '

The Lopez Canyon Sanitary Landfill covers approximately 399 acres’
(162 ha) of which 162 acres (63.6 ha) are designated for landfilling. The Lopez Canyon
Sanitary landfill is divided into four disposal areas known as Disposal Areas A, B, AB+,
and C.. In order to accommodate closure of the slopes of Disposal Areas A and B in
advance of final closure of the remaining disposal areas, the: Final Closure Plan (FCP)
[BAS; 1993] proposed that the closure- of Lopez Canyon Sanitary Landfill be
accomplished in two phases.  Phase I closure includes the slopes of Disposal Areas A
and B. Construction is currently underway on Phase I closure. Phase II closure includes
the decks of Disposal Areas A. B, AB+. and C and the siopes of Dlsposai Areas AB+
md C. Phase [T closure construction has yet to begin. :

. The currently proposed final cover for the decks of Disposal Areas A, B.

AB+. and C und the slopes of Disposal Areas AB+ and C is described in Final Closure
Plan,. Lopez Canyon . Sanitary Landfill, Lakeview Terrace, . Volume IV of V.
Replacement Amendment to Final Closure Plan [GeoSyntec, 1996] and Revision to
Volume IV of IV. Replacement Amended to Final Closure Plan [Bureau of Sanitation,
1997). The currently proposed final cover on the decks of Disposal Areas A, B, and
.—\B+_'ixrid_the slopes of Disposal Areas A and AB+ consist of the following components
tfrom top to bottom):

. a vegetative layer atieast Z4-i (600-11un) dhick;
. a barrier layer composed of either compacted low-permeability soil
with a hvdraulic conductivity no greater than 1.x 10 cm/sec 12-in.

{300-mm) thick ora geosynthetic clay liner (GCL); and

. a foundation layer at least 24-in. (600-mm) thick.

19
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-This currently proposed final cover meets or exceeds -the prescriptive
requirements of Section 21090(a) of Title 27 of the California Code of Regulation
(27 CCR) for final covers. I compacted low-permeability soil is used as the barrier
layer, the proposed cover conforms to the prescriptive requirements of 27 CCR. The
use of a GCL as the bdl‘rlel layer constitutes an envmeered alternative to the prescriptive
final cover. : - ' '

State recuiauons provxde expl:c:t criteria that must be satisfied for approval
ot engineered alternatives to the prescriptive final cover in Section 20080(b) of 27 CCR.
 The objective of: this. report is:to demonstrate that a monolithic' soil cover is-an
engineered alternative that satisfies state regulations for the final cover at municipal
waste - landfill facilities with~ respect to infiltration’ resistance.  The engineering
evaluation conducted by GeoSyatec to- demonstrate - that a monolithic soil cover is an
acceptable - engineered. alternative to the prescnptxve final ‘cover with respect to

inftltration resistance include: et -

- e o reviewing federal and state requirements for final cover design;

e . selecting an analytical model 1o coxﬁp'are the infiitration performance
' of the Title 27 prescriptive cover to that 01“ the ‘monolithic Soil cover
proposed as an enomeered alternative:

¢ - evaluating the geotechnical characteristics of the existing interim soil
cover on the decks of Disposal Areas A, B. and AB+ and the slopes
of Disposal Areas A and AB+: and

. evaluating and comparing the performance of both the existing
* interim ‘soil cover-and a laver of compacted ‘soil placed for the
- specific purpose of serving as an engineered monolithic soil cover to
the Title 27 prescriptive soil cover for the site-$pecific conditions at
the Lopez Canyon Sanitary Landfill.

s . developing a performance evaluation program tor the proposed
- monolithic soil cover, including details of the instrumentation. the
monitoring frequency, and the performance evaluation methodology.

is]
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The analyses prescmed in this report demomtmte that the infiltration control
pertormance of a monolithic soil cover on the decks of Disposal Areas A, B, and AB+
and the slopes of Disposal Areas A and AB+ can exceed the infiltration control
pertormance of the Title 27 prescriptive cover if the monolithic soil cover has the
approprmte hydrauhc propemes As a monohthxc: soil covcr can be shown to be equally
effective as the prescriptive cover w1th respect to other ﬁndl cover functions (e.g., waste
isolation, erosion: comrol) it may therefore be conciuded that a. monolithic soﬂ cover
with the appmprzate hydraullc properties is an accepmble engineered alternative for the
final cover on the decks of Disposal Areas A, B. and AB+ and the slopes of Disposal
Areas A and AB+ at the Lopez Canyon Samtary Landtiil

Analyses presented in this report indicate that the existing interim cover soil
on the 5Iopes of Disposal Area A are likely to have the apploprmte hydraulic properties
1o serve as a monohthxc soil final cover. A performance monitoring plan is provided to
demonstrate that the exmtma m{ertm soil cover provides satzstdctory infiltration control.
The andiyses plesented in this report also indicate that the existing interim soil cover on

b

the decks of Disposal Areas A, B, and AB+ and on the xiopes of Disposal Area AB+ do
not have the appropnate hydrauhc plopemes to serve as a monolithic soil final cover.
Recommendanons are prov:ded for procurement of soil with the appropriate properties
for use as a monohthlc sotl tmal cover in these areas. A monitoring program for
unplementauon after placement ot the procured soil 18 "1150 provided herein to
demonstrate that the infiltration pertormdnue of the monolithic 301] cover exceeds that
of the Tstle 27 prescnpuve cover m these areus.

1.3 . Report Organization

The remainder of this report is organized as follows:

. Section 2, Background Information. provides general background
information regarding the Lopez Canyon Sanitary Landfill.

CEHO0-G4/LPA98- 72 R 1T 4 9§09 170 27

A Recycled and 7z
Recyclable Paper ‘e



GeoSyntee Consultants

Section 3, Alternative Final Cover Requirements, presents the
relevant state and fedem] regulatory requxrements and the propOsed
alternatlve ﬁnaf cover conﬁouratlon

* Section 4, Water Balance Analyszs describe the water mass baldnce

| ‘equation and dlSCUSSéb the component of the equatlon The section

also deqcrxbcs the LEACHM computer prooram used to model'

~infiltration throuch the aiternatwe and prescnptwe final covers and

the mput data requ1red for the anaiyses This section also presents
the weather data’ seiected for use in’ evaluatmv cover performance at
the Lopez Canyon Sanitary Landfill,

) SGCUOH 5, Geotechmca! Eualuarzon of Ewsrmg Condmons describes

the ceotechmcal ﬁeld and Iabomtory mvesnﬂatxon procmms
performed to assess the veotechmcal chamctemtzcs of the existing
interim soil cover on the decks of DlSpObal Areas A B.and AB+ and

: 'the siopes of Dlsposai Areas A and AB+

Sectxoné Monolzrhtc 5011 Fma] C(Jver Evaluarzon prebentﬁ the

:'mf“lltmnon control pertormance evaluation for the emstmc interim
- cover soil and of a layer of additional soil placed as a monohthxc soil
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" cover on the decks of Dlsp()sal Areas A. B, and AB—L and on the

slopes of DlspOsai Areas A and AB+ Thzs section also presents a
comparison of the infiltration control pexfoxmance of the Title 27
prescriptive cover to the existing interim cover and to an engineered
monolithic soll cover at the Lopez Can‘ on Samt,zry Landu '

Section 7, Performance  Evaluarion Program. presents
recommendations for instrumentation and performance monitoring of
the . monolithic soil cover and the performance .evaluation
methodology. o o

[
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. Section 8.. Summuary and  Recommendations, summarizes the work
described in the report and presents GeoSyntec’s recommendations
with respect to the use of a monolithic soil cover as an engineered
“alternative final cover for the decks of Disposal Areas A, B. and AB+

- and the slopes of Disposal Areas: A and AB+. at the Lopez Cdnyon
"Samta.ry Landfill.-

. Tablq;;._? ﬂgurcs_. and.appc_ndices are included at the end of this report.:
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2.. BACKGROUND INFORMATION
2.1 . General e

The Lopez Canyon Samtarv Landfill is owned by the City of Los Angeles
and is located at 11950 Lopez Canyon Road in Lakeview Terrace, California. The
Lopez Canyon Sanitary Landfill received waste from mid-1970’s until it closed on

1 July 1996. Closure construction work at Lopez Canyon Sanitary Landfill started on

A Recycled and

the slopes of Disposal Areas A and B on 7 July 1996. As of 31 December 1997,
17 acres of the slopes of Disposal Area B have been closed in accordance with the
prescriptive requirements.

2.2 Climate

The Lopez Canyon Sanitary Landfill is located within, but on the margin of,
the Los Angeles basin. The Los Angeles basin area climate can best be described as
relatively mild, with cool, wet winters and warm, dry summers, both moderated by sea
breezes. This climatic pattern is caused by a semi-permanent high pressure system from
the eastern Pacific Ocean. During the summer months, this high pressure system is
generally located in a northern position and prevents storms from moving across the
region.

The climate in the area of the Lopez Canyon Sanitary Landfill is
characterized as semi-arid. The 100-year mean rainfall in the vicinity of the site is
approximately 16 in. {406 mm). This precipitation falls predominately during the
winter months (November through March). Typical daily high temperatures for the area
range from approximately 60° F (13.5° C) in the winter to 95° F (35° C) in the summer.
Typical daily low temperatures for the area range from approximately 40° F (4.5° C) in

o s

the winter to 60° F (15.57 C) in the summer.
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23 Existing Conditions . -

B The Lopez Cdnyon Samtary Lcmdhll is divided into four disposal areas,
dcno[ed as D:sposal Areas A, B, AB+, and C. The limits of these four disposal areas are
bhown in vaurc 2-1. Closure construction has already commenced on the slopes of
Diprbdi Areab A and B.. The final cover in these areas is the-prescriptive final cover
contained | in Cdi:formd Title 27. reo'ulanons and is-.composed of a 2:ft (0.6-m) vegetative
soil layer underlain by I ft (0.3 m) of \low-permeability soil with a hydraulic
conductivity less than or equal to 1 x 10° cr/s underlain by a foundation soil layer at
least 2 ft (0.6 m) thick. The final closure plan currently calls for the decks of Disposal
Areas A, B, and AB+ and the slopes of Disposal Areas A and AB+ to be covered with
either the same final cover as the slopes of Disposal Areas A and B {i.e., the Tide 27
prescriptive final cover) or an alternative final cover that uses 2 GCL composed of
0.25 in. (6.25 mm) of bentonite soil with a saturated hydraulic conductivity less than or
equal to 5x 107 cm/s in lieu of the I-ft (0.3-m) laver of compacted low-permeability
soil. The infiltration resistance of the GCL has been shown to be superior to that of the
prescriptive clay barrier layer in satisfaction of the regulatory requirements for an

alternative final cover.

The decks of Disposal Areas A, B, and AB+ and the siopes of Disposal
Areas A and AB+ are currently covered with an interim soil cover. Test pits excavated
on the existing interim cover on the slopes of Disposal Areas A and AB+ and on the
decks of Disposal Areas A. B. and AB+ indicate that the thickness of the existing
interim cover in these areas ranges from a minimum of 2 ft (0.6 m) to over {8 tt (3.5 m).

2.4 Proposed Alternative Cover

Monolithic soil covers are being used with increasing frequency in southern
California as an alternative to the Title 27 prescriptive cover for California Class I
municipal solid waste landfills. The increasing popularity of the monolithic soil cover
can be attributed to both lower cost and superiof performance. The monolithic soil
cover alternative is cheaper than the prescriptive final cover because the monolithic soil
cover is generzﬂly cheaper to procure, is cheaper and easier to construct. and is cheaper
t0 muintain and repair, The performance of the monolithic soil cover. if properly
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configured, is superior 1o that of the Title 27 prescriptive 'soil cover because, in the
semi-arid to arid southern California climate, it can have superior infiltration resistance
and it is less susceptible to degradation (e.g., cracking during and after construction
from desiccation and/or differential settlernent). Due to the potential for enhanced
performance at a lower cost. the BOS requested that GeoSyntec perform the analyses
described herein to determine the range of soil properties and cover thicknesses within
which the infiltration resistance of the monolithic soil cover exceeds that of the Title 27
prescriptive cover at the Lopez Canyon Landﬁli
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3. . ALTERNATIVE FINAL COVER REQUIREMENTS-
3.1 Regulatory Considerations
3.1.1. ...:._Fé_dtér_al Regu!étions-

The federal regulations for closure of municipal soiid waste landfills are
found in Section 258.60 of 40 CFR Subpart F - ‘Closure and Post Closure (Subtitle D).
The federal regulations provide that the final cover of a municipal solid waste landfill
shall: '

.®. .. bedesigned to minimize percolation and erosion;
e include a barrier layer -with a- minimum -thickness of 18in., a

maximum permeability (saturated hydraulic conductivity) of
I x 107 cm/s. and a permeability less than or-equal to the bottom

A)

liner system and natural subsoils present;.and. .

e include an erosion-layer; a minimum of 6~1n {thR cctpabie of
~ % sustaihing native piam growth. - ' R

" The federa]-"regu[ations allow ‘the :diréc-to;" of ‘an approved ‘state.’ such “as

_California, to-approve an alternative designto “the" prescriptive *final " cover design

provided that the performance of the barrier layer and erosion layer are shown to be
equivalent or superior to the performance of the plescnbed fayers with respect to

peicoiation and wind 'ma water erosion.

3.1.2 - . State Regulations

The state of California regulations for design and construction of final covers
for closure of municipal solid waste -landfills are found in Title 27 of the California .
Code .of Regulations (27 CCR). These are the same regulations formeriv contained in
14 CCR and-23 CCR. '
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Section 21090(a) of 27 CCR. provides the following requirements for the

final cover, called

herein the “Title 27 prescriptive cover™:
a foundation layer of at least 2 ft, unless the Regional Board finds
that differential settlement of the waste and ultimate land use allow

for a lessor thickness without impacting the integrity of the cover;

a “low hydraulic-conductivity” layer not less than one-foot thick with-

. a minimum permeability of 1 x 10® cm/s and a permeability equal to

or less than any bottom liner or underlying natural materials;

a vegetative layer containing no waste or leachate;, placed on top of
the barrier layer, not less than one foot and of greater thickness than

- .the rooting depth of any vegetation planted on the cover; and

~design - and - construction. which: provides  for the minimum

maintenance possible.: . -

.. -State regulations also  allow engineered: alternatives to the Tite 27

prescriptive cover.

Criteria are provided for both Regional Water Quality Control

Board (RWQCB) and California Integrated Waste Management Board (CIWMB)
approval of an engineered alternative final cover. Sections 20080(b) and (¢) of Title 27
provide the criteria for approval of.an engineered. dltematwe by the: RWQCB These.

criteria are:
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The prescripiive standard is not fedsible because. it 1s unreasonable -
and unnecessarily burdensome and will cost substantially more than
alternatives which meet criteria, or the prescriptive standard is not
feasible because it is impractical and will not promote attainment of
applicable performance stundards: and

There is a specific engineered alternative that is consistent with the

performance goal of the prescriptive standard and affords eqmvalent'
protection against water quality 1mpanment ' o
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Se:cuon 21140 of 27 CCR prowde% criteria for CIWMB dpproval This section aliows
for alternative covers provxded the design will function with minimum mamtendnce and’
p:owde waste containment ;_o_prote_ct___pubi_lc health and safety by .controlling at a
minimum, vectors, fire, odor, liter and landfill gas migration.  The alternative final
cover _shal_ll_ also be compatible _with post-closure fand use. |

It QhOUId be no{ed that the RWQCB and CIW MB have already approved an
altematwe fina I cover for the decks of Disposal Areas A, B, and AB+ in which a GCL is
used in Iseu of the low hydraulic conductivity layer of the Title 27 prescriptive cover on
the basis of superior infiltration resistance.

3.2 . . Proposed Alternative Finai Cover Configuration .

o The monohthzc 901} tmal cover is an enameered ditemduve tmal cover whlch
has beerz prewously approved by the RWQCB for other sites. in the region.on.a

conditional basis. . The monolithic soil cover desxvn concept. utihzes -a single layer of
\on several feet Ethk to serve the combined functions .of the veoetanve layer and the
barrier layer in the Title 27 prescripiive cover. . The monohthz_c soil cover.is typically
vegetated with native plants that live on the natural seasonal precipitation. The
monolithic secil cover controls infiltration by the following mechanism: rain water
percolates into the monolithic soil cover and 1s stored by capillary tension in the soil
untif removed by evaporation and transpiration. The monolithic 9011 cover. must have
sufficient storage capacity to retain the militratmcr water until the storage capacity of the
soill is restored by evapor wtinn,  The {"ﬂndll’ al . mmnvn]c granted to date by the
RWQCB have xequ:red performance momtonncr of monohth:c sotl covers after
coastruction to demomtmte their etfecm eness

3.3 . Technical Approach for Demonstrating Compliance

Monolithic soil covers have been approved as alternative final covers on the
following basis. There is essentially no difference between the erosion resistance of
monolithic soil cover and the Title 27 prescriptive cover. Furthermore, in arid and
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semi-arid environments, the ability of the Title 27 prescriptive cover to control
infiltration, may be impaired due to desiccation and cracking due to differential

settlement. - This cracking may result in a ditninished ability of the Title 27 prescriptive:

cover to attain the applicable performance standard.” The morolithic soil cover will also

be less expensive to construct and should require less maintenance than the Title 27

prescriptive cover. Therefore, if the infiltration control performance of a monolithic soil
cover in the semi-arid climate of the Lopez Canyon Sanitary Landfill can be shown
equivalent or superior to the infiltration control performance of the Title 27 prescriptive
cover under the as-designéd conditions, the monolithic soil cover may be said to' afford

superior protection against water quality impairment and the monolithic soil cover

should be acceptable as an engineered alternative final cover per the governing
regulations.

The technical approach used to demonstrate that a' monolithic soil cover
performs as well or better than a Title 27 prescriptive cover with respect to infiltration
control consists of water balance analyses of the two final cover concepts under similar,
representative climate ¢onditions. The water balance analyses are used to show that the
percolation through'a monolithic Soil cover is less than thé percolation through a

Title 27 prescriptive cover for the climatic conditions found at’ the }andﬁli s;te - The'

techmcal approach includes the following stepq

‘e Selection of a Water Balance Model:

. Evaluation of Material Properties. =
‘e ‘Evaluation of Climate Datu. -
e Evaluation of the Veoetatlon Propextxes
"o Monolithic Soii Covcr Deswn '
¢ Water Balance Evaluation and Comp‘unon
. Instrumentation and Monitoring of Monolithic Soﬂ Cover
. Calibration of Water Balance Model.
o Final Water Balance Evaluation and Comparison.

The naine steps ot the above techmcal. approach are emploved in the
1emamde: of thix xepoxt

[
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4. .. WATER BALANCE ANALYSIS

1.1 Introduction

The water balance analysis presented in this report uses an unsaturated-flow
computer code. The computer code employs a mass balance finite difference based
approach. to. predict unsaturated -flow. A description” of the componenis of the mass

 balance equation used in the computer code is presented in Section'4.2. Details of the
computer code, and specific mput u.sed in the computer sxmuiatlons are pzovsded in
Section 4.3. o : B o

4._2-. ; Water Balance Eﬂuétion

The computer code used in the analyses presented in this report employs a
mass balance finite difference based calculation to track infiltration (percoiatmn)
through the cover. The mass_balance equation presented.-below. répresents the

conceptual approach taken by the computer model n predlctmo the hydrologic
pmtormance of the final cover system. ‘ s ‘

- Water 'Balance Equation:
Perc =P - Of - oS - (E+T)
Where: Perc = Percolation that has passed through the cover,

P = Precipitation falling on the cover,
-Of = Overland flow, or precipitation runoff,

'aS = Change in soil storage ofmﬁltrat:on
E = Evaporation. and
T = Transpiration of vegetation.
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The following sections define the variotus components of the mass balance
equation. and how they may affect an earthen cover system performance,

4.2:1  Percolation

B Percolation 1s the result.-of the mass balance calculation.” Percolation is
defined as the quantity of water, typically expressed as volume per unit time, that exits
the base or bottom layer of the.cover svstem. Water that enters, or infiltrates the cover
but does not exit the cover is termed infiltration. Percolation may consist of water that
either infiltrates the cover by rainfall. snowmelt or that is released from the cover soil
storage component. Water is released trom soil storage when the soil is placed at a

water contents higher than the soils natural equilibrium water  content with the

atmosphere.

4.2.2 .. Precipitation. .

Precipitation, for purposes of this report, is. defined as: rainfall that lands on

the cover surface. {In areas of colder climates the water equivalent of snowfall must
also be included.) Of signiticance to an earthen cover’s hydraulic performance is both
the total magnitude and distribution of precipitation.

4.2.3 Overland Flow

Overland flow is defined as precipitation that falls on the cover but does not
infiltrate. There is a maximuny rate at which a soil profile can absorb water.  When the
rate of precipitation exceeds this maximum rate. overland flow is generated. -

4.24 Soil Storage

Soil storage is defined as the volume of water that is held in the pore spaces
of the soil. A change in soil storage corresponds to a change in soil water content. The

‘N
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maximum storage capactiy of a soil is the storage capacity at saturation. The soil may
approach saturation, and thus the storage capacity of soil may become depleted, with
repeated rainfall events.-'A period of dry weather may restore the storage capacity of the
soil. "The water contained in a soil layer can move downward as percolation driven by
the unsaturated hydraulic conductivity and potential gradient present in the soil.” Water
contained in a soil layer can be removed by evaporation and triirisipiira'tion. “ Upward
movement is also driven by suction gradients créated in the soil when a lower moisture
content exists at an upper depth. usually created by evaporative o'r ‘Erahqpifﬁtive losses.
All of these water movements can aftect 501] storage capaczty (1e chanoe the water
‘content of the soil}. T

1.2.3 Evaporation

For the purposes of this report. evaporation is defined as water held in soil
storage that is converted from the liquid to the gas phase.  The energy required for the

].)Elci‘rt‘ Lildn"e COICS plli!]d“ly IIU[I] \Uid[ muiauon r.l['l(l me ield{l\’e numimw Oi' me
atmospheric air above the soil cover. Comparatwelv evapomtxve Tosses frorn the upper
soil layers are greater in dry, warm. sunny days: than on cloudy, rainy, “or cool days.
Evaporauon is a factor in restoring sod cover storage. - Water lost fxom the qosi layers by
e\aporauon combined with the" water losses from’ plants (nanspuatzor;} n tenmed
empotmnspuauon The rollowmo secuon dmuxses t msplmmon o

426 Transpiration

Water lost due to the action of plants on the soil cover is termed
transpiration. Water flows'through the plant, from the soil to the air, along a gradient of
decreasing water potential. The water movement through the plant is driven a potential
gradient created by solar powered evaporation at the leat surface. which maintains a low
water potential in leaves. This potential gradient énables roots to extract water from the
soil in proportion to their rooting depth ‘during the daleoht ‘hours.  Cohesion and
adhesion of water molecules to holds Ehe mlCI'OT,COpEC water column msade the plant
stems together. '
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The gradients that are created by evaporation ai the leaf surface are only

_snono enouvh 10 extract water at a certain maximum soil suction. The soil suction at
_whjch piam roots can no lonoer extract water 1s termed the wilting point. The roots of a

plant must also exert a suction themselves to prevent water loss from the root to the soil

if the soil dries and the so:I suction becomes less than the wilting point. A minimum

root water potenual less than the wilting point is created by, osmotic suctions in the root
cells to prevent these losses. Roots also become less efficient in the uptake of water at
'crreater depths due 10 a decrease i in the driving gradient. . A root resistance factor, with a
value greater than one, approximates this occurrence. Transpiration and evaporation
both work to remove soil water from storage, creating upward suction gradients-and
acting to dry-out the soil profile. This drying action restores the soil storage capacity for
future rain events. These processes are enhanced by proloenged periods of dry, warm,
and sunny weather.

13 LEACHM Mo&et__.

. LEACH\«I (Ledchate Estxmanon and Chemmuy \/Iode J [Hutson and
Waoenet 1992], a one-dimensional finite- dlfference computer program, was selected as
the water baiance modei for comparison of the performance of the monolithic soil cover
to that of a T]t]e 27 prescriptive cover. LEACHM was selected because it has already
been _accepted by \e\era[ southern California RWQCB's as the basis for conditional
;egula{orjv approval of monohthlc :»011 covers {pending performance monitoring of the
as-constructed cover). LEACHM simulates water and solute transport through
unsaturated soils t0 a maximum depth of 6.6 ft (Zm). LEACHM uses Richards’

- equation [Richards, 19317 to simulate fiow of water in unsaturated soils. "The mibdel has-

ajgorithms to predict evaporation from the soil surface and transpiration of plants from
the root zone. Precipitation in excess of the mfiltrauon capacity of the profile is shed as
over land ﬂow

LEACH\I modelq the unsatumted hydrau ic conduczmtv ot sOiI at a given
watex content using Campbell $ predxcuon function {Campbe[l 1974].. LEACHM uses
a soil-water retention fitting program to compute fitting parameters for Campbell s soil-
water retention function from engineering and index properties of the soil. Site specific
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measured soil parameters and weather data can be. used for model- mput The specific
input file vaxmbies are dlscussed in_more detail.in the following section. -+~

4.4 Input Parameters

4.4.1. General

Thc input file parameters and variables for LEACHM include soii proper{xes
weather data, vegetation data, finite-difference nodal arrangement, initial conditions and
boundary conditions. The following sections d1scu__ss the selection process for the input
parameters. -

4.4.2 Soil Properties

Soil properties input for "LEACHM consist__of saturated hvdraulic

.'}

conductivity and fitting parameters for the Campbeli’s soil-water retention function.

* The fiing parameters.for the Campbell’s -soil water rétention function can
be. denved in two ways.using LEACHM. . The first way is to directly input ‘measured
moisture .content and $oil suction values-into the model’s curve fitting program.:The
111e_asZIréd values are:typically evaluated in the laboratory using pressure plate apparatus
[ASTM D 2325].. The second way is to.use one of the several regression -equations
integrated in the curve fitting program to calculate the retention fitting parameteirs. The
input to the regression cquations consist of grain size disuribution parameters: bulk
density, and one match point of hydraulic conductmty and. soil suction: This match
point is usually specified as the saturated hydraulic conductivity atzero suction. -

Both of the methods described above were ‘used to obtain retention fitting
parameters for soils used in evaluations presented: ip this report: Soil ‘water retention’
properties were directly evaiuated trom laboratory testing data for the existing interim -
cover soils. Figure 4-1 shows the result of the moisture retention test (ASTM D 2323)
conducted on a sampie cellected in Test Pit A-6. The figure shows the variation of

volumetric moisture content. 8. as a function of suction. h. The figure also shows the
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Campbell’s soil water retention function fit through the data obtained in the laboratory
test. The Campbell’s soil water retention  function relates the suction. h, to the
volumetric moisture content. 8 and is defined by the following two equations:

-b
8
h=al|l— for@>8.

o [9 ﬂa}”: [gﬂ} L
ho=-a e w—for§,.>6>6,

with

. .2b6,
o (L+2b)

.. where a and b are the parameters of Campbell’s soil water retention function,
8. is the volumetric moisture content at saturation, and 8. is the volumetric moisture
content separating the domain of validity of each equation used to define the moisture
retention curve. The Campbell’s soil water retention curve fit through the data obtained
from the laboratory test in sample for Test. Pit A-6 is characterized by a= 0.26. b=
9.703, 8; = 0.3624. and 8, = 0.38[ 1" : '
_ .. The curve fitting method was used to de\'}'elop soil properties for potential
import soils. - Further description -of the:soil sampling and laboratory testing of the
existing interim cover soils can be found in Section 5 of this report. Input values used
in the LEACHM. analysis for the properties of the generic import and exikting cover
soils are presented in Section 6-of this report.
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+4:4.3  Weather Data

Weather data for LEACHM include daily precipitation. daily minimum and
max_imuhj air temperatures, and pan evaporation rates. However, in the absence of pan
ev'aporatidn data, the pan evaporalion rate cdn be calculated by LEACHM using the
Lmdcre equauon [Hutson and Wagenet, 1992] and data about location of the ‘site
(latitude, -elevation) and weather (temperature, precipitation). LEACHM can perform
mfiltranon sxmuiauons for durations of up to 10 years. Simulations. performed for the
Lopez Cdnyon San;tary Landfill used .10 years of actual weather data selected as
z_ndlc_atf;d below. . :

L Weather data used for the LOpez Cdnyon Samtary Landfill slmulauons was
obtained Ehrouch the use of a weather database published by Earthinfo, Inc.  Earthinfo,
Inc. obtains data from the National Climatic Data Center {NCDC) for weather stations
nationwide [EarthlInfo, 1996]. '

A search of the EarthInfo, Inc. data base revealed that seven weather stations

A )

lay within an approximate radius of 17 miles {10.6 km) of the Lopez Canyon Sanitary
Landfill. Table 4-1 lists these stations and summarizes their characteristics. Of
particular importance is the station elevation, number of record years, percent coverage
for data completeness), the average rainfall for the period of record. and distance from
Lopez Canyon Sanitary Landfill.

Precipitation is one of the major factors affecting cover performance.
Annual precipitation totals and statistics for the entire period of record consisting of the
avcrage and standard deviation were studied for vach weather station in comparisen ©
available Lopez Canyon Sanitary Landfill statistics. Generally, as stations increase in
elevation temperatures become cooler and precipitation increases. Likewise, as
elevations decrease temperature extremes drop and precipitation decreases. The
disposal areas of Lopez Canyon Sanitary Landfill under consideration for monolithic
soil cover are at an approximate elevation of 1500 ft {450 m) mean sea level. . The
station that best approximates this elevation and is the ciosest to Lopez Canyon Sanitary
Landtill is the Sunland station. '
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The Sunland station has an annual average précipitation of 16.18 in.
(410 mm) per year for the period of record (18 years). The 100-year mean rainfall for
the Lopez Canyon Sanitary Landfill is approximately 16 in. (406 mm) per year. The
time period of 1951 through 1962 for the Sunland station has an average annual
precipitation. of - approximately: 18.1in. (460 mm) per year and includes several
~wet years of 35.43, 19.97, and 19.8 in. (900, 507,:503 mm) of precipitation.” Thus, the
10-year period’ 1951 to 1962 from the Sunland weather ‘station was deemed a
conservative representation of a 10-year weathér pattern of the Lopez Canyon Sahitary
Landfill. The daily precipitation and daily minimum and maximum temperature values
from the Sunland station for the time period of 1951 through 1962 were used’ for
weather data input to LEACHM. Figure 4-2 displays a plot of the cumulative annual
precipitation values from the Sunland station from 1951 through 1962. Also shown in
Figure 4-2 is the 100-year average rainfall at Lopez Canyon Sanitary Landfill.

4.4.4 Vegetation Data

Plant data for LEACHM include:

N ‘root ae'p{h';ln'a root disiributiq’ri: '
; plétnt .growth Op{.iOE_‘.iS of ¢onstant vegetation und"‘groWiﬁg”' ‘
vegetation:

.. w’iiltingl' goim;’

¢ minimum féét_pote‘n_ti'éllz:

. maximum rat;o of actual toipdt_e__lij't:i_al'tmns:p'ii‘a_itib_n; R

- ' | root }‘es'istance;'zm:(.i..

. germination, em@z.'gelnce. maturity, and harvest dates.
CHAHO0-041PLYS- 72 RET 21 9% b0 17410 27

A Recycled and ..
Recyclable Paper .~——



GeaSyntee Consultunls

'Grasses planted and established on alternative final covers can have an
average root depth of up to 18 in. (200 1o 450 mm). However, to be conservative, a root
depth of 12 in. (30 cm) was used in the model. A vegetation growth option ‘of constant
vegetation was selected.. Vegetation percent-coverage was input at 75 percent for the
LEACHM 51mulat10ns A wilting point of 1.500 kPa and a minimum root potential
3.000 kPa were input to the program. The maximum ratio of actual to potential
transpiration and root resistance were set.at 1.1 and 1.05; respectively. These are typical
values recommended by Dr. Hutson for southern California [personal communication,
1996} in the absence of species-specific information.. The values for the germination,
emergence, and maturity dates of vegetation: are' overridden ‘when the constant
vegetation option is seiected '

4.4.5 -Finite-Difference Nodal Arrangement

_ The LEACHM model has the capacity to simulate the vertical water regime
in a saturated or partially saturated soil profile up to 6.6 ft (2 m) thick. The soil profile

to be simulated is divided into a number of horizontal layers of equal thickness. Soil
properties are specified for each layer. Soil properties may vary from layer to layer to
simulate layered profiles. Nodes are situated at the center of each layer for finite
difference calculations. Two additional nodes are required tor boundary conditions. one
above the surface and one below the lowest depth.

For the covers simulated at Lopez Canvon Sanitary Landfill the profiles were
divided into 20 to 25 layers depending on the thickness of the cover. Nodal spacing was
kept constant at 2.4 in. {60 mm) for all simulations. Euch layer was assigned specific
properties according to the soil it models. The maximum time step for iteration was set
at 0.05 day. LEACHM reduces this time step, depending on the rate of precipitation, to
guin added accuracy in the water balance calculation.

4.4.6 Initial and Boundary Conditions

Initial conditions for LEACHM are specified by assigning the initial head or
water content to each node in the finite-difference nodal grid.  Initial water content
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conditions are either volumetric water contents corresponding to optimum conditions, as
defined by Proctor compaction tests, for assumed borrow source soils, representative in-
situ moisture contents for in-place cover soils, or published literature values for soils
used in the Title 27 prescriptive cover design. "The values used for mode! mput are
given in Section 6, Monolithic Soil Cover Evaluation. '

The boundary condmon at the bottorn of the soxl column can be selected as a
ﬁxed water table, free drainage (or unit gradient), zero flux, or IySImeter boundary. The
simulations were conducted by using the lower boundary as a unit gradient boundary.
This boundary condition allows water to flow. through the bottom ‘of the cover m an
unsaturated condition at less than field capacity. s
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5... .. . GEOTECHNICAL EVALUATION OF EXISTING INTERIM COVER
51 ‘Intz;qductibn

A geotechnical investigation of the characteristics -of the existing interim
cover was conducted on the slopes of Disposal Areas A and AB+ and the decks of
Disposal Areas A, B, and AB+. The purpose of the geotechnical investigation was to
evaluate the thickness of the existing interim cover and to assess.the material propemeq
of the soils in the existing interim cover for use in LEACHM analyses. '

The geotechnical investivation consisted of a field investivation and a

logging of the test plts. in-situ measurement of unit wexght and moisture content of the
existing interim cover, and collection of bulk samples forlaboratory testing.

The test pits were excavated by the on-site City operations crew using-a John
Deere 892 ELC excavator with a 4 ft (1.2 m) wide bucket. Test pit excavations were

D

A Recycled and

performed in_Level D PPET(including half-iask respirators) in . accordance with
GeoSyntec’s Site Health and Safety Plan. - Air monitoring during -excavations “was
performed by ‘on-site. gas .inspectors in accordance with the Lopez Canyon Sanitary
Landfill Health and Safety Plan for excavations in waste.--Following completion of each
test pit excavation. the test pit was backfilled with the excavated material. The
backfilled material was compacted by track-walking with the excavator. ‘The test pits
were logged by Colleen Caldwell, GeoSyntec: staff engineer. -Detailed test pit logs are
plovzded in Appendix A. a ‘ DA e :

RN .‘_TFhe in~situ unit weight and moisture content of the .interim"'existing'cover
were. measured using a Troxler 3440 nuclear density moisture gauge [ASTM D 2922).
In-situ unit weight testing was limited to shallow surfaces (depth of 8 in. (200 mm)) due
to disturbance.caused by excavation at depths greater than 1 ft (0.3 m). In-situ testing
for unit weight was further limited by presence of gravel and cobbles in the top 6to
8-in. (130 to 200 mm) of the existing interim cover on the deck-of Disposal Areas A and
AB+ and by the stockpile present on the decks of Disposal Areas A and B.
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- Bulk samples were collected from each excavated test pit. The bulk samples
were  visually classified at the Huntington Beach ldbomtory of GeoSyntec
Representative samples of the different types of soil encountered during the excavation
were shipped to GeoSyntec's Geomechanics and Enwronmental Laboratory (GEL) in

- Atlanta, Georgia for testing. - ' ' '

: The remainder of this section presents the resuits of the field investigations

on the slopes of stposai Areas A and AB+ and the decks of Disposa.l Areas A B,
and AB+. ‘ : =

52 o Deck of. Disposa! Area AB+

A total of 13 test pits; designated AB-| through AB-13, AB-24;and’ AB 25,
were excavated during ‘the field investigation of Disposal AE‘C'I AB+ deck. The
locations of the test pm are reported in qure 3-L -

The' thickness-: of the. existi’ng interim~ cover “on' the deck” of “Disposal
sArea AB+ varies from 2 ft (0.6 m) to 11 ft (3.3 m). Table 3-1 summarizes the elevation
of existing interim. cover and thickness of interim existing cover at each test plt " The
~detailed logs for the test pits are provided in Appendix A

The: soils- fou'nd in thetest pits -were - visually -classified as' being
_predominantly silty sands with gravel and cobbles in test pits AB-1 through-AB-8,
AB-10 through AB-13. and AB-25. In test pit AB-3, a layer of darker brown sandy-
clavev silt was found at depth O to 4 ft (O to 1.2 m). Based on discussion with the City
operations crew, it was decided that this represents a mix of various stockpiles placed
after the landfill had reached final grade.  Bulk samples from ‘AB-3, AB-4." AB-7,
~AB-10. and AB-25 were selected as representative 'of the range of soils found in the
existing interim cover on the decks of Dlsgmal Area AB+ and were thpped to GEL. for
iaboratory testing. Lo : : _

The in-situ unit weight of the existing interim cover was evaluated using the
nuclear gauge method {ASTM D 2922]. The in-situ dry unit weight was measured at
test pits AB-1. AB=2. AB-10. AB-11. and AB-23 and was found to range from 76 10

12
h
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98 percent of maximum dry unit weight obtained from ASTM D 1557 (76 to 98 percent
reiativé: compaction), with an average value of 88.6 percent relative compaction. The
presence of gravel and.cobbles within the.top 10 in. (250 mm) of the existing interim
cover impaired the installation of the nuclear gauge at other test pit locations for
measurement of in-situ dry density. In addition, it was not possible to reliably measure
the dry density at depth greater than about 1 ft (0.3 m) because of the disturbance to the
soil.caused by the excavator bucker. Consequently, it was decided on site to assume
that the in-situ unit weight of the.existing cover soil was.on the order of 85 percent of
nmxxmum dr_y. unit weight as obtained from ASTM D1557. Based upon GeoSyntec’s
experience in evaluating interim soil covers at southern California landfills, this is a
reasonable value. ‘ '

3.3 Slopes of_Disposal _Area AB+

A total of ten test p1ts dew’nated AB 14 throucrh AB- 23 were excavated on
the siopes of Disposal Area AB+. . The thickness of the existing interim cover on'the

o slopes-of Disposal Atea AB+ averaoed 310 10ft.{0.9to 3 m) on the lower slopes and
L 2031t (0.6 t0.0.9:m) on the upper slopes. The locations of the test pits are 'shown on
Figure 5-1. The thickness of existing soil cover at each test pit is reported in Table 5-2
Detaiied logs of the test pats are p1ovxded in Appendm A

T The exmtmc interim cover sorls on the sIOpes of Disposal Area AB+ were
\L\le“y classified .as silty sands with gravél and cobbles (Test pits AB-14.-AB-16.
AB-19. and AB-23) and sandy-clayey silts (AB-17. AB-18. AB-20, AB-21.'and AB-22).
—\ccmumh to City Cperations personnel. the soil placed on the slopes of Disposal
Area AB+ are a combination of both daily cover soils and/or cover
hot spot repairs.

,...,.'

ilis emploved for

5.4 | Deck of Disposal-Area A

e A totdl of fsve test. pits designated-A- 1 through A-5, were :'m,avated on‘the
deck of Disposal Area A, The locations of the test pits are reported in Figure 53-1 and
detailed logs'-are ‘provided in Appendix A. At the time of the investigation.
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approximately 90 percent of the deck of Disposal Area A was covered by stockpilés of
vegetative cover soil and clay which hampered an extensive investigation of the existing
interim cover. The thickness of existing interim cover on the deck of Disposal Area A
is estimated to vary between Sto 6 ft (1.5to 1.8 m). Table 5-3 lists the thickness of
existing interim cover at each test pit iocation-.

. The existing interim cover soils were wsuaily classxﬁcd as szlty sand with
omvel anci cobbles,. a soil. very similar to that encourtered on the deck of Disposal
Area AB+, Bulk samples were collected during the investigation for further evaluation.

5.5 Slopes of Disposal Area A

A total of six test pits designated A-6 through A-11, were excavated on the
stopes of Disposal Area A. The thickness of the existing interim cover on the slopes of
Disposal Area A ranged from 7 to 18 ft (2.1 to 3.3 rn). The minimum thickness of the
interim final cover encountered. in the test pits excavated on the Disposal Area A slopes
was found to be 7 ft (2.1 m). The locations of the test pits are shown on Figure 5-1.
The thickness of existing soil cover-at each test pit is xeported i Table 5-4 Detailed
logs of the test pits-are provided in Appendix A.

The existing interim cover soils on the slopes of Disposal Area A were
visually classified primarily as sandy silt with few gravel and cobblés. According to
City Operations personnel, the slopes of Disposal Area A were constructed out of daily
cover soils utilizing scrapers and dozers to build- up apprommately I8 ft wide " puxh—up :
'hexrns on the outside edges. of the slopes. ' Lo : e S

. The in-situ unit weight of the existing interim cover on the-slopes of
Disposal Area A was evaluated using the nuclear gauge method [ASTM D 2922]. The
in-situ dry Unit'weight was measured at test pits A-7 through A-11 and was found to
range from 84 to 94 percent of maximum dry density obtained from ASTM D 1557 (85
to 95 percent relative compaction}, with an average value of 90 percent relative
compaction. . In-situ unit weight measurements were also. taken at additional locations
‘on the.slopes of Disposal Area A, Unit weight measurements were taken in- test areas
approximately 4 ft by 3 ft (1.2 by 1.3 m) cleared adjacent totest pit locations: Test areas
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were cleared and grubbed of existing vegetation and roots to a depth of 1 to 2 ft (0.3 to
0.6 m) utilizing a 4 ft (1.2 m ) wide grader blade attached to a backhoe.

5.6 Deck of Dig;p.dséi AreaB

A total of eight test pits designated B-1 through B-8, were excavated on the -
deck of Disposal Area B. Table 5-4 lists the thickness of the existing interim cover at
each test pit. Detail logs are provided in Appendix A.. At the time of the investigation,
approximately 60 percent of the deck of Disposal Area B was covered by a stockpile of
vegetative cover soil.

The soils encountered in the test pits excavated on the deck of Disposal

Area B were v1suaily ciawf‘ ed as var'»mclr from, silty sands to sandy, clayey silts, as
“shown on the test pit logs atmchcd in —\ppendxx A. However, the soil condmon on the
deck of Disposal Area B are very variable because of the mixture of vegetative cover

soils and concrete and asphalt ‘winter fills’ mixed with daily cover soils present at this
- ;

. . ~ PR -
ocation—Butk-samples-were-collected-fromreach test-pit-for further evaluation:

57 Laboratory Testing Program
57.1 " Introduction

_ ; Laboratory tesiing program consisted of index and engineeriﬁg _probgféy ;eé{s
on selected representative bulk samples collected during the geotechnical field
investigation. A complete soil sample log, including those samples  selected for
ldboratorv testmsz. 1s provxcied in Appendxx A. Sampling locations are indicated on
qureS Labomtory testing was conducted by - GeoSyntec’s Geotechmcal and
Envrronmenmi Labou{ow (GEL).
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- The laboratory testing program included:

. soil classification per ASTM D 2487, including associated index
testing (sieve analysis ASTM D 422, hydrometer, moisture content
ASTM D 422, Atterberg limits ASTM D 4318); - '

e modified Proctor compaction tests (ASTM D 1557); and
o - saturated hydraulic conductivity tests (ASTM D 5084 and
. moisture retention tests (ASTM D 2325).

A summary of the laboratory test results performed on representanve bulk
' samples is’ ‘presented in Table 5 3. Compiete labordtory testmc result are presented in
‘ Appendxx B

572  Laboratory Testing Resuits

A summary of the results of laboratory testing performed on representative
bulk samples obtained during the interim final cover field investigation aré presented in
Table 5-5. As shown in this table, the existing interim cover soils on the decks of
Disposal Areas A, B. and AB+ and the slopes of Disposal Areas A dnd AB+ classify
primarily as clayey sand or silty sand (SC or SM) aucorcimc to the Unified Soil
Claqxlﬁcanon Sy‘;tem (AST\/I D 2487‘)

The saturated- hvdrauhc conducnvxty was ‘meastred on two representatwe

- samples of soil collected on the deck of Disposal Axea AB+. The saturated hydrauhc
condudtivity tests (AST\/I D 5084) were performied on lemolded sampleb Based on

field observation and result of in-situ measurements, a dry dermty of about 85 to

90 percent of maximum dry density measured in accordance with ASTM D 1557 was

deemed representative of in-situ conditions of the existing interim cover on the decks of

Disposal Area AB+. Consequently, two hydraulic conductivity tests were performed.

The first test was performed on a sample from test pit AB-10 compacted to a dry deasity

of 85 percent of maximum dry density at a moisture content equal to 2 percent greater
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than the .optimum’ water content obtained from ASTM D 1557. The second test was
performed on a sample from test pit AB-25 compacted to a dry density of 90 percent of
the maximum dry density at a moisture content equal to 2 percent greater than the
optxmum moisture content obtdlned from AST\/I D 1557 o

The saturated hydraulic -conductiVity were measured to be 4.5 x 10™ cm/s oh
the remolded sample from test pit AB-10 and 7.6 x 10" cm/s on the sample from test plt
AB-25. A saturated: hvdrauhc “conductivity of 4.5% 10" cm/s was then used to
characterize the existing interim cover on the decks of Disposal Areas A, B, and AB+
and the slopes of Disposal Area AB+ for further engineering evaluations. The
hcterogeneity of the soils composing the existing interim cover and the presence of
gravel within the silty sand and clayey sand favored the use of the higher value of
saturated hydraulic conductivity measured in the laboratory for these subsequent
analyses. : '

To further characterize the existing interim cover on the decks of Disposal
Area AB+, a moisture retention test (ASTM D 2325) was performed on a sample from

test pit AB-10. The resuits of this test are provided in Appendix B. The results from
the moisture retention test were used to characterize the foundation layer in the water
balance evaluation of the monolithic soil cover and Title 27 prescriptive cover.

_ The saturated hvdraclic conductivity was meusured on the four sumples of
soi] collected on slopes of Disposal Area A. The saturated hydraulic conductivity tests
tASTM D 5084) were performed on remolded samples. Based on field observation and
resuit of in-situ measurements, a dry density of about 90 percent of maximum dry
density measured in accordance with ASTM D 1537 wus deemned representative of
in-situ conditions of the existing interim cover on the slopes of Disposal Area A.
Consequently, the hydraulic conductivity tests were performed. Samples from test
pits A6, A8, A9, and Al0 compacted to dry densties of 90 percent of maximum dry
density at a moisture content equal to 2 percent greater than the optimum water content
obtained from ASTM D 1537,

The saturated hvdraulic conductivity on the four samples from the slopes of
Disposal Area A were meuasured to range from 3.6 x 10" em/s 1o 8.6 x 107 cm/s. An
average saturated hydraulic conductivity of 4.6x 107 cm/s was then used to

. . - -
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characterize the existing interim cover on the xlope:s of Disposal Area A for:further
engineering evaluations. :

To further characterize the existing interim cover on the slopes of Disposal
Area A, a moisture retention test (ASTM D 2325) was performed on a sample from test
pit A6. The results of this test are provided.in Appendix B. - The results from the
moisture retentxon test were used to characterize the existing soil cover in the water
balance evaluat:on ot the monohthxc soil cover and Title 27 prescriptive cover.

e
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6. - NMONOLITHIC SOIL FINAL COVER EVALUATION
6.1 | Vegetation

.. An important factor governing the performance of the monolithic soil cover
is -evapotranspiration.. Evapotranspiration of ‘infiltration*'water’from ‘the cover soil
requires the establishment of vegetation on the cover.: The vegetation type selected
should have the:ability to establish itself and survive on the natural seasonal
precipitation of the site and should display rooting depths of at least 1210 18 in. (200 to
450.mm). ' ' Lo '

A seeding program should inciude vegetation -that ‘will ‘establish quickly,
provide a percent coverage as great as possible, and will be self sustaining. The main
variables to be controlled for a successtul seeding. program in the Southern Califordia
interior area consist of the time of planting, the method of planting, and the type of
species that are planted. Only plant species-that can survive on the natural precipitation
should be considered for vegetating the 'siope§ of the Lopez’Canyon Sanitary Landfill.

N

These requirements are consistent w1th the qeed (X cmlentlv establlshed for the tmdl
cover at Lopez Canyon. - SR R R '

The time of planting should be in the fall prior to the natural seasonal rains.
This timing allows the plants to achieve rapid seeding and sufficient biomass 1o sustain
theri through the summer months. “Seeding at other times of the ‘year may be performed
with some degree ~of “success if “irrigation .is used ‘during ‘the -establishment period.
Howeve: some specxes of grasses may be more susceptsble to- summer funiguses when
ature, Generally only 1000 1 in {230 10275 mm) of rainfall is, eq'-ii'r:—d io
sustain the perennial ‘grasses found in the area of the Lopez Canvon Sanitary Landfill,
eliminating the need for irrigation if planted during the fall. Therefore, it'is
recommended to plant during the fall [Paul Albright. 19971

Hydroseeding is a proven method for planting seeds over large open areas
that involves spraying the seeds onto the desired areas with water as theé transport
medium. Hydroseeding will be utilized for the Lopez Canyon Sanitary Landfill seeding
program. - The hydroseeding process can be used to deliver nutrients. pesticides, ‘or
tungicides along with the seeds. -A-nutrient analvsis of the final cover soil could ‘be

FE
{2
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performed to asses whether or not there exist any gross nutrient deficiencies. Specific
additives should be per the recommendation of the seed supplier.

Following hydroseeding the placement of a protective cover or muich may
be used. A protective cover or muich helps prevent erosion of soil by reducing the
effects of rainfall impact and runoff, and wind while providing a suitable environment
for the development of the vegetative cover. Types of covers or mulch consist of plastic
sheeting, hay, straw, chipped wood, and synthetic or natural nettings and blankets. .

The specific species to be planted consist of mostly grasses that can survive
on the natural precipitation of the area. Table 6-1 lists the seed mix recommended for
Lopez Canyon Sanitary Landfill. This mix is designed for fast vigorous establishment
of a final cover of native vegetation that reseeds itself. The recommended apphcanon-
density ts on the order of 72 b per acre (0.79 kN/ha).:

6.2 - Existing;nterim Soil Cover Performance Evaluation -
6.2.1 Decks of Disposal Areas A, B, and AB+ and Slopes of Disposal

Area AB+ '
_ The characterlxncs of the exisiing interim cover on the decks ot Disposal
Are’ls A. B, and AB+ and the siopes of Disposal Area AB+ were established through the
tield investigation, and Iaboratory testmo program described in Section 5.2, 5.3,:5.5, 3.6,
and 3.7. The thickness of the existing interim cover was found to vary from 2 ft (0.6 m)
o 11 £2.(3.3 m) over decks of Disposal Areas A, B, and AB+ and the slopes of Disposal.

Area AB+ The soils found in the existing interim cover in these areas range from silty
sand to ciayey sand with gravel. :

The in-situ dry density of the existing interim cover soils on the decks of
Disposal Areas A, B, and AB+ and on.the slopes of Disposal Area AB+ was measured
to range from 76 to 98 percent of maximum dry density obtained from: ASTM D 1557.
_Thé, saturated hyd'rauiic__c_onduc;iv_ity measured in that range of dry density ‘was on the
order of 4.5 x lO'“,cm/sec. Water balance analyses indicate that, in its current condition,
the existing interim cover on the-decks of Disposal Area A, B, and AB+ and on the
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slopes of Disposal Area AB+ does not perform as well as the Title 27 prescriptive
cover. However, the existing interim cover can still be integrated into a monolithic soil
cover on the decks of Disposal Areas A, B. and AB+ and the slopes of stposal
Areas AB+ as the foundation layer. . Ll g

6.2__.2 . _. - Slopes of Disposal Are_a_A :

. The charactemucs of the ew;tma interim cover on the slopes- of Disposal
A:ea A were established through the field investigation and. laboratory testing program
described in Section 5.5 and 5.7. The thickness of the existing interim cover was found
to vary from 7 ft (2.1 m) to 18 ft (5.5 m) over the slopes of Disposal Area A. The soils
found in the existing interim cover on the s!opes of Dmpoqai Area A include silty sand,
clayey sand, and .sandy silt. - : : '

The in-situ dry density of the existing interim cover soils on the sIopes of
Dlsposai Area A was measured to range from 86 to 94 percent-of maximum dry density

- ——abtained-from-ASTM-D-1557—The-saturated—hydrautic-conductivity measured atthat
_range of dry density was on the 01'der of 4.6 x 10" cm/sec.

_ Wate: bc\lance xzmuhtzons using LEACH\/I were -performed. for a pertod of

10 years using the weather ‘data from the Sunland weather station for the time period
1951 101962, Cumulative percolations predicted by LEACHM : for the Title 27

prescriptive cover and for-the existing interim.soil cover on the slopes of -Disposal
Area-A using the input parameters: listed: in Tabl e:6-2 ‘are shown in Figure 6-1. The
water balance components predicted by LEACHM for the Title 27 prescriptive cover
and the existing interim soil cover are summarized in Table 6-3. Figure 6-1 shows that
the percolation through the existing interim soil cover on the slopes of Dmposdl Area A

is less thun that through the Tttle 27 prescnpt:ve cover,

- Based on the ‘-resuits of the water balance analyses, the performance of the
existing interim soil cover exceeds the performance of the Title 27 prescriptive cover.
The existing interim soil cover on the slopes of Disposal Aréa A can therefore be
comldered to be an enﬂmeexed d!tematwe cover to the T:tle 27 pI“EHCrlpHVE: cover.

' Y .
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6.3 . . Engineered Monolithic Cover Evaluation
6.3.1 Engfneered Monolithic Cover Configurations

Water balance analysis were performed to evaluate the. performance of an
engineered monolithic soil cover for the decks of Disposal Areas A. B, and AB+ and the
slopes of Disposal Area AB+ consisting of a combination of existing cover soil and
imported borrow. soil. - Two alternative configurations were simulated in the water
balance analyses. -Both configurations employed the existing intérim cover soil as the
foundation layer. However, two different types of zmported borrow soil were used in
the conficruranons as.described below: ' - o

Alternati‘ve l consists of 2 ft (0.6 m) of existing interim cover soil overlain
bv 3ft (1 m) of an assumed low- plasticity silt (SC). The low plasticity silt is
characterized by a grain- size ‘distribution such that about 75 percent of the material
passes the number. 200 sieve {opening of O. 073 mm} and with a clay content of about
8 percent. The pldqucxty index for this soil should not exceed 15. '

Alternative 2 consists of 2 f (O 6 m) of e‘(i‘;tinﬂ interim cover soil overlain
by 3 ft {1 m) of an assumed silty or clayey sand {(SM-or SC). The silty sand or clayey
sand are characterized by grain size distribution such that about 20 to 50 percent of the
material passes through the number 200 sieve {(opening of about 0.075 mmy. The
Atterberg limits-for the fines in the material should be characterized by a plastic limit
less than 15.  The cross section of these alternative cover designs is illustrated in
Ficriu;e 6-2. Since both dltematwes have the same conncumtion they are xklustmzed by
the same cross section.

Laboratory testing provided .input- parameters for the: foundation layer
composed of existing interiin soil cover on the decks of Disposal Areas A. B, and AB+
and .the slopes of Disposal Area AB+.. Curve fitting was performed to establish the
input parameters. for the imported borrow soils.  Hydraulic conductivity parameters for
the cxisting interim cover soil were obtained from the-faboratory tests on the samples
remolded to_representative densities. -The initial. moisture contents of these remolded
samples corresponded to optimum moistuye contents evaiuated by moditied Proctor
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tests based upon the assumption that the foundation layer will be re-worked at optimum
molsture content prior to placement of the imporied borrow soil. A value for hydraulic
conductivity of 4.5 x 10™ cm/s was input for the existing interim soil cover on the decks
of Disposal Areas A,-B, and AB+ and the slopes of Disposal Area AB+. A hydraulic
conductivity of 1 x 107 cmi/s was assumed for the imported borrow soils.(SC, ML, and

'SM). Soil property values input to LEACHM are summarized in Table 6-2.

6.3.2 -~ .- Title 27 Prescriptive Cover Configuration

The Title 27 prescriptive cover was modeled as a 4 ft thick cover section.
This cover section consisted of a 1 ft (0.3 m) thick vegetative layersunderlain by a 1 ft
{0.3 m) thick compacted clay layer, underlain by:a 2:ft-(0.6 m} thick foundation layer.
The cross:section of the Title 27 prescriptive cover is illustrated in Figure 6-2.

Soil properties input for the Title: 27 prescriptive soil cover are surnmarized
in Table 6-2. The vegetative layer was assumed to have a saturated hydraulic

A

conductivity equal to 1 X 107 ¢m/s.  The compacted clay layer was modeled with a
saturated hydraulic conductivity equal to 1 x 10° cnv/s. The foundation layer was
assumed to have a saturated hydraulic conductivity equal | x 107 cm/s, a value
considered typical of native sandy silt and silty sand soil often use for structural fill.

- Campbell’s fitting parameters were obtained from soil water retention data measured for
silty'soils by Khire et al. [1994, 1996] and Benson et ali [1994] for the vegetative, clay,

and foundation layers. Initial water contents were assumed from data for typical silt and
clay soils used in constructing Title 27 prescriptive cover in southern California.

“ Vegetation of the same rooting depths. percent coverage, and growth option

was input for the simulation of the Title 27 prescupnve cover-as for the sxmulauon of
the monolithic soil cover.

6.3.3 Results of the Water Balance Analysis

Water balance simulations using LEACHM were performed for a period of
ten years using the weather data from the Sunland weather station for the time period
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1951 10 1962. - Cumulative percolations predicted by LEACHM for ‘the Title 27
prescriptive cover and for the two monolithic soil cover alternatives are shown in
Figure 6-3. The water balance components predicted by LEACHM for the Title 27
prescriptive cover and for the two monolithic soil cover alternatives are summarized in
Tabie 6-4.. Figure 6-3 shows that for the first year the percolation through the Title 27
prescriptive cover and through the monolithic soil covers are comparable. This
comparable percolation is due to the migration of construction moisture from the
foundation layer into the waste. Figure 6-3 clearly shows that after the first year,
percolation predicted by LEACHM, for both monolithic soil- cover -alternatives s
significantly less than the percolation predicted for the Title 27 prescriptive cover.

- The water balance: simulations performed using the model LEACHM
indicate that predicted percolation from the monolithic soil cover alternatives presented
in the previous sections is less than from Title 27 prescriptive cover.. Therefore, based
on modeling results, performance of the proposed monolithic soil cover exceeds the
performance of the Title 27 prescriptive cover:

6.3.4 . - Sensitivity Analysis - -
6341 _ Géneral._.

To evﬂuate the 1mpact of Vdfidbl]iw in.soil propertles on percolauon thlouch
the final cover. three series of sensitivity analyses, were performed on the monolithic sotl
covers designed in Section 6.3. The sensitivity analyses were carried out using the
f‘ommmr program LEACHM. The sensitivity analyses were performed to evaluate the.
effects -of hydraulic conductivity degradation.and the absence of.vegetation on the
10 year cumulative percolation through the monolithic soil cover compared percolation
through the Title 27 prescriptive cover. The following sections describe and present the
results of the sensitivity analyses.

- ’ e
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6.3.4.2 Monolithic Soil Covers

~ The first “series of sensitmt\ analyses were performed over the three
different ‘monolithic soil cover conf"cumuons (Ahernative 1, Alternative 2, and A
Slope) to evaluate the consequence of degradation of the saturated hydraulic
conductivity of the top foot of the cover. For each of these configurations, the saturated
hydraulic conductivity for the top I ft (0.3 m) was increased by an up 10 an order of
magnitude (e.g. from | x 107 cm/sec to 1x 107 cm/sec). Figure 6-4 -compares the
10-year cumulative percolation through the three alternative monolithic soil covers as
designed to the percolation through the percolation through the monolithic soil cover
with a degraded saturated hydraulic conductivity in the top foot of the cover profile. A
description of the legend for Figure 6-4 is presented below: -

| Altl:

“Monolithic %oxl cover Alternative | for the deck of Disposal Aledb A B and
AB+ with the design saturated hvdraulic conductivity of k = 1 x 107 cm/s

AltZ:

\/Ionohthic soil cover Altermme 2 for the deck of Dmposal Auzas A, B. and
AB+ with the deswn saturated hy draulic conductmtv of k =1 x 107 em/s

A Slope:
Monolithic soil cover on slopes of Dl%pO%dI Area A with the deswn saturated
. h»draul;c conductxvuy of k= 4.6 x 107 {.m/S _

Altl deg:

Monolithic soil cover Alternative | for the deck of Disposal Areas A. B. and
AB+ with the saturated hydraulic conductivity of the top foot increased to k =
107 em/s due to degradation of the soil

tad
o
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Alt2 deg: -

_Monohthac soil cover Altemat:ve 2 for the deck of Disposal Areas A, B, and
AB+ with the ‘;aturated hydraulac conductivity of the top foot set at k=
[ x 10* crvs due to degradanon of the soil

A Slope deg -

- Monolithic' soil "cover on slopes of Dlsposdl Area A with the saturated

hvdraulic conductwﬁy of the top foot setatk = 1 x10™ emy/s due to decmdanon
of the soil Co : : o

A second series of sensitivity analyses were carried out to'evaluate the effect

of vegetation on the performance of the monolithic soil covers. Figure 6-5 compares the

10-year cumulative percolation through the three alternative monolithic soil covers as

designed with vegetation and wnhou{ vegetation. A description of the legend for
mee 6 3 19 preqented beIow ‘

Altl:;

vegetated monolithic soil cover Alternatwe | for the deck of D1Sposal Areas A,
B. and AB+ thh the deszcn saturated hydmuhc conductlvzty of k=
[ % 107 cmi/s o

AliZ:

‘Vegetated monolithic soil cover Alternative 2 for the deck of Disposal Areas

A. B. and AB+ with the design sawrated hydraulic conductivity of k =
107 emfs

A Slope:

Vevetated ‘monolithic soil cover on sIopec of Dxxposai Area A thh the deswn
saturated hydraulic conduct1v1ty ofk=46% 107 emls
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Altl no veg:

Monolithic soil cover Alternative | for the deck of Disposal Areas A, B, and
AB+ with the design saturated hydraulic conductivity of k = 1 x 10" em/s and
no vegetation

A2 no veg:

Monohthic scul cover Alternanve 2 for the deck of stposal Areas A, B, and
AB+ with the design saturated hydraulic conductivity of k = 1 % 10~ em/s and
no vegetation

) A Siope no veg:

Monoilithic s01i cover on siope: of Disposal Area A with the design saturated
hydraulic conductivity of k = 4.6 % 107 em/s and no vegetation

6.3.4.3  Tutle 27 Prescriptive Cover

7" A third series of sensitivity analyses was performed to evaluate the effect of
degradation of the hydraulic conductivity of the 21 ft (0.3 m) thick compacted clay layer
and the effect of vegetation on the percolation through the Title 27 prcsériptive cover.
Water . balance analyses were performed assuming that the saturated hydrauﬁc
conductivity .of the compacted clay layer degraded “from ‘the ‘prescriptive maximum
value of 110 cm/sec to 2x-10° cm/sec and 5% 10® cr/sec.. The water balance
andlvses were performed for each value of hydraulic conductivity for both the vegetated
and the no vegetation case. Figure 6-6 shows the effects of degradation and of
vegetation on the 10-year cumulative percolation throuch a Txtle 27. A description for
the legend of Figure 6-6 is provided below: -

Iscr

Title 27 prescriptive cover with the hydmuiEC conductivity of the c()rﬁpac:ted
_clay layer equal o k=1x 10 ‘cm/s and well established vegetation on the
'_cover ..
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prsc nfveg :

Title 27 prescripuve cover with the hydraulic conductivity of the compacted
~ clay ldyerequal tok = 1 x 10 cm/s and no. vegetation on the cover

prsc k2e6 -

Title 27 prescriptive cover with the hydraulic conductivity of the compacted
clay- layer: increased to k= 2 x 10 cnv/s due to degradation and" established
vegetation

prsc kZeb nivee:

Title 27 prescriptive cover with the hydraulic conductivity of the compacted

clay layer of increased to k= 2>< 10° cm/s “due to deoradatlon and no
vegetation on the cover

prsc k3eb:

Title 27 prescriptive cover with the hydraulic conductivity of the compacted
clay layer mc1ea<ed to k = 5 x| 0 cm/s due to decrradmon and established
© vegetation S

or xc I\Je6 n/veg:

T[t le. 7/ prexmpme covel w1th the hydrauhc conductmty of the compactcd
clay layer of increased to k=5 X 10° cm/s due to degradation assuming no
vegetation on {he cover. . ‘

6344 Evaluation of the results

Several noteworthy observations can be made regarding the results of the
sensitivity analyses.

As shown on Figure 6-6. the performance of the Title 27 prescriptive cover
with respect’to surface water infiitration is not particularty sensitive to the presence of
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vegetation. However, the percolation through the Title 27 prescriptive cover doubles 1f
the saturated hydraulic conductmty of the compacted clay layer degrades by one-half an
order of magnitude. If the compacted clay laver does desiccate or crack, assuming a
one-half order of magnitude increase in saturated hydraulic conductivity may actuaily be
conservative. ‘ '

o As shown on. Floureé-I» and 6 5, increase. of the - satura{ed hydmuhc
conducuvny in the top foot of the monolzthxc so1l covers by up .to one order of does
result in a 51gmf cant increase of the 10- -year cumulative percolation. However, this
increase is approximately equal to the increase in percolation through the Title 27
prescriptive cover when the hydraulic conductivity of the compacted clay layer has been
degraded by only one half an order of magnitude. Figure 6-5 illustrates that even
without vegetation, the infiltration performances of Alternative | and Alternative 2 is
superior to_the performance of the Tite 27 prescriptive cover as long as the saturated
hydraulic  conductivity is maintained at the target value. However. the A Slope
configuration is more sensitive to a loss of compared to Alternatives | and 2. Even

without degradation of the saturated hydraulic conductivity the percolation through the
et :

: A df‘“@mccnﬁg' Fation-is-ubove _’_?‘m{ of-the-Tit _L_u._:f p:__c.\uiyti__vt: cover i vegetation 15
i not established.

6.34.5  Summary

- In summary, results of the sensitivity amlysfeb Hlustrate ditferent cover
mamtenance dpprOdLhe\ that may be. taken to maintain the performance of the
monolithic final cover alternatives. For mono lithic Altemdmves | and 2 tdeck areas) the
sensitivity analyses indicates that it would be better to S[I’ip the vegetation and rework
the top one foot of cover soil if degradation in the saturated hydraulic conductivity
occurs than to keepmc the vegetation intact and allowing the saturated hydraulic
conductw;ty of the soil to decrade Com«else!v the sensitivity analysxs mdlcates that for
the A- siope monolithic alternative it Is be{tez to allow the vegetation to remain as
opposed 0 rc:workm0 the upper layers ot the cove1 soal to counteract deomdauon the
\a[umted hydxaulic conductzvuy
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7. PERFORMANCE EVALUATION PROGRAM

7.1 & Methodo_log A

The objective of the performance evaluation program is to demonstrate that
the infiltration control performance of a monolithic soil cover on the decks of Disposal
Areas'A, B. and AB+ and the slopes of Disposal Areas’A and AB+ can exceed the
infiltration control performance of the Title 27 prescriptxve cover 1f the monohthsc soil
cover has the appropr:ate hydrauhc propemm

The methodolocy for evaluatmn of the performance of the monohthxc ﬁndl
cover consists of the followmo '

e \/Iomtormo the soil monsture content ‘and envxronmental condmons in
- WO test sectxon% for a penod of two years

. Calibratino‘ the a’nalytic‘éal numeucal model  (LEACHM) for
“infiltration ‘aad moisture’ micmtlon ‘based upon the hr';{ year
monitoring data;

. Validating the analytical numerical model using the second year
monitoring data;

. Demonstrating that the infiltration performcm'ce control of the
' monohthtc so;l cover etceeds that of Title 7’7 prescuptwe cover

“In this co»er perform’mce evaluatlon procram chdracterlsnc soil properues
will be d:rectly mea.suxed and the anaiytzcal model will be cahbrated based upon the
first vear of field data. The calibrated model w;li theri be used to pxedict moisture
movement in the soil cover during the second yedr ‘of monitoring.” Comparlqon of
predicted moisturé movement during the second year to actual held observat;ons will be
used to validate the analytical model. The validated model will thén be used to compare
the performance of the monolithic soil cover to the' performance of the Title 27
prescriptive cover. In the evaluition program. the final cover performance will be
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monitored at two locations: one on the deck of Disposal Area AB+ and one on the
stopes of Disposal Area A. Figure 7-1 shows the proposed monitoring locations.

In order to test the validity of the analytical model for an extreme
precipitation even, if at the end of the 2-year monitoring period a storm with a rainfall
intensity which exceeds 75 percent of the intensity of the 100-year 24-hour rainfall has
not occurred -a temporary irrigation will be set up adjacent to the monitoring stations to
artificially mduce the 100-year, 24-hour rainfall for monitoring purposes. :

7.2 . Data Requirements

The data required 1o perform the cover performance evaluation include:

e data on the soil used 1o construct the monolithic soil cover;
. data on weather conditions, and

3

A Recycled and 7

. data on moisture content in the monolithic soil cover.

Datu on the soil used to construct the monolithic soil cover include soil type,
in-situ density. und hydraulic properties $uch as saturated: h'ydraulic"cdnszfuctivity and
moisture retention curves. This data will be obtained from laboratory testing on soils
collected during construction of the monolithic-soil cover. Data on weather conditions
include records of plecxpfmnon and temperatures ‘and 1m°a{10n if used. "Data from the
Sunlund weather station-and data from an on-site weat

on moisture content in the monolitmc soil cover wil
sys stem descnbed in Sectlon 7.3of this repoxt

1] . P .
lal  rald BT-Ta r
oe ua::eu\,fu. Drat:

be obtained using the monitoring

1_

[
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7.3 - Proposed Soil Moisture Monitoring System

7.3.1 . Introduction

~For. the Lopez Canyon' Landfill ‘monolithic soil: cover monitoring, it is

proposed to use Time Domain Reflectometry (TDR) probes for soil moisture monitoring

and-a site weather station to gather accompanying weather data.. TDR probes have been
selected due to their automated data collection abilities, minimal disturbarice installation
methods, and prior successful use on similar projects in sotithern California. A TDR
monitoring probe systermn consists of a segmented profiling probe for monitoring
multiple depths, transmission cables, a battery power supply, and: an integral data
logger. '

The configuration and type of soil moisture monitoring probe system for the
Lopez Canyon Landfill monolithic soil cover 1 designed to provide flexibility so that it
can be modified to accommodate whatever frequency quality, and quantlty of data 1s
required for monitoring. EERIETRR P : :
7.3.2 Soil Moisture ¥onitoring Probe

It is proposed to use 4 %eomented pxohime piobe containing five mdmdud}

'pxobe» for monitoring. at depths of 6. 12, 20, 30, and 42 in. (152, 303, 308, 762,
and 1067 mm, -respectively) for the test.section on the deck of Disposal Area AB+

where the. total thickness of the proposed. monolithic final cover, including the

A Recycled and

i‘r\nm"l :ngn laver is 60 in. (] 300 mm),

ALt el ;u., & yme N

Itis proposed to use a segmented profiling probe containing seven individual
probes for monitoring at depths of 6, 12. 20, 30. 42, 54, and 66 in. (152, 305, 508, 762,
1067. 1372, and 1677 mm, respectively) for the test section on Disposal Area A, where
the total thickness of the proposal monolithic final cover is 78 in. (1,950 mm). - A 6-in.
(152-mm) spacing in the upper 1-ft (0.3 m) of the cover is required to better quuntify
cover performance.

L
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Two probes will be installed in the test section on the deck of Disposal
Area AB+ and two probes will be instatled on the test section of the slopes of Disposal

~ The final location of the probes will be decided in the field and submitted for
approval to the RWQCB. The probes will be connected to data loggers and a power
supply. will be installed in the field. Soil moisture readings from the probes will be
automatically taken daily and stored in the dataloggers. Data will be downloaded with
a lap top computer. It is anticipated that:data will be-downloaded and analyzed once a
month. . . ' ' '

7.3.3 | .Data Logging System
Each probe will be connected to a data logger unit. The data logger

interrogates the probe at user specified sampling intervals and then measures, interprets,
and stores the sensor values in the non-volatile memory. Each data record will be time

and date Stamped. The data loggers will be powered by either:solar or AC current and
will be.enciosed in a rugged .enclosure ‘which protécts “the electronics from ‘the
atmosphere. and other damage. “The data-logger will be equipped with an RS-232 port
which enables data to be downloaded with a personal computer (PC). - A laptop PC will
be used for data downloading. - The data will be downloaded to the | aptop PC using the
probe manufacturers supplied software.

734 Weather Statipn

A self-contained weather station capable of recording wind speed, wind
direction, relative humidity. rainfall, solar radiation, and air temperature will be installed
and connected to the data logger. Weather data will be downloaded at the same time as
the soil moisture data with the lap top PC. The weather station will be located at one of
the test sections.
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7.4 Vegetation .

Following construction of the monolithic soil and installation of the
performance monitoring system the monolithic soil cover will be } \dloqeeded using the
seed mix designed for Lopez Canyon Landfill.

If the seeds are planted in the fall, ro irrigation will be needed to establish -
the -vegetation. - If the seeds are planted at any other time; irrigation- will be reéquired
during the initial stages of vegetation establishment. Once established, the vegetation
will have the ability to survive on the natural seasonal precipitation of the area.
Therefore, once the vegetation has been established, the need for irrigation should be
minimal, if at all. If any irrigation is applied, the daily volume will be monitored and
recorded. RERE ' '

7.3 Performance_Moggiing-_

o Hvdmlooxc pertormance modeimc of the monolithic soil cover will be
pextormed using:- the model LEACHM ([Hutson and Wagenet. 1992] discussed in
Section 4.3 of this report. The weather data: and moisture migration data gathered
during-the first vear of performance monitoring period’ will be used to simulate the
performance of the monolithic soil cover over the second yeur of tonitoring..

7.6 _ REQOI‘ﬁn?

Thxee reports will be prepared for submission to the RWQCB during the
final cover performance evaiuation: :

e caninstallation report s

e ... a modet calibration report: and
. a performance evaluation report.

The installation report will be submitted within 12 wezks of completion of
installation of the test sections. This report will document moisture probe Installation.
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soil test data. and initial probe readings. . The report will include a récord drawing
presenting surveyed probe locations, manufacturers’ product information on the probes.
and data logging equipment, field logs from probe installation.. and laboratory data
sheets and summary tables.

_ The model cahbranon repon -will ‘be submltted 15 m(mths after probe
_mstallanon The model calibration report will include.the weather and moisture content
data for the first 12 months of operation at. each test section: . The report will also
include a preliminary evaluation of the performance of the monolithic 5011 cover in
- comparison to the Title 27 prescriptive cover. :

_ . The. pertormance evaluanon report will be subrrutted 27 months atter test
9ecuon mstallatxon The performance evaluation -report - will- include - ‘weather- and
moasture content data collected. in the second. 12 months of monitoring, a forecast of
moisture migration over the second 12 months using LEACHM calibrated using the
data collected over the first 12 months, a comparison-of forecast and observed moisture
migration, a. descrlpuon of any . alterations or enhancements to the mode} required to

ootam avreement petween observed and predicted moisture migration in the second year
Qf__opc:_rqupn_,_,and final evaluation of the performance of the monolithic-soil cover-as an
e,r_iginegifed_aite_rnative to the Title 27 .prescriptive cover. ~If the-monolithic soil -cover
doés nbt perform as well as the Title 27 prescriptive cover, the report will -include
1ecommendanom for measures: required 1o -achieve equ:vaiem Txtle 27 prebcraptwe
cover performance for the monolithic.soil cover. ' SE RN RN :

CESTOO4(1 PTIRTR RET 48 TN Y 1710 27

A Recycled and ,:,'Q\
Recyclable Paper ‘o—



GeoSynicy Comuitanis

8. SUMMARY AND RECOMMENDATIONS'
81 - Summary

This report describes water balance conducted to demonstrate that a
monolithic soil cover is'an acceptable engineered alternative to Title 27 prescriptive
cover for the decks. of Disposal:Areas ‘A, B."and AB+ and" the slopes of Dtsposal
Areas A and AB+ at Lopcz Canyon Samtarv landfill.’

The work conducted included a field: investigation,”d faboratory testing
program, and water balance analyses. The field investigation and laboratory testing
program were conducted to characterize the existing interim soil' cover. The water
balance: analyses were used to demonstrate that the performance of the ‘monolithic soil
cover met or exceeded the performance of the Tltie 27 prescrzptwe cover w:th respect to
infiltration control. S oo -

The: ﬁeld investigation ‘consisted of excamtmc ‘and logging ‘test p;ts
coliectmc bulk samples from the existing interim cover soil, and in:situ measurements
of the density of the existing interiny cover soil: " A'total of 44 test pits were excavated
on the decks of Disposal Areas A, B. and AB+ and the slopes of Disposal Areas A and
AB+ at Lopez Canyon Sanitary landfill: The test pits logs indicate that the existing
‘interim cover soils consist mostly of silty sand and clavey sand mixed in some areas
with gravel and cobbles . The thickness of the existing interim cover ranges from 2 ft
(0.6 m) to I8 {1 (5.5 m) with an in-situ dry density ranging from 76 to 98 percent of
maximum dry density as obtained trom ASTM D1557. Reliable measurement of in-situ
drv density was impaired-by the presence of gravel and cobbles and the disturbaace

caused by the excavation activity.

Laboratory testing was conducted on selected bulk samples to clussity the
soil according to the Unified Soil Classification Systemm ‘and to obtain compaction
characteristics, hydraulic conductivity values, and moisture retention relationships for

“the interim cover soils. The soils forming the existing interim soil covers runged in
classification from silty sand (SM) to clavey sand (SC) and include some low plasticity
sifts (ML), The repreqentanve hydraulic conductivity of the in place soils of the existing
interim soil cover was set at 4.5 X 10™ cm/s on the decks of Disposal Areas A, B. and
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AB+ and slopes of Disposal Area AB+ the larger of two values measured in the
laboratory, «due to the heterogeneity of the encountered soil. The representative
hvdmuhc conductivity of the in-place soils of the existing interim soil cover was set at
4.6 X 107 cmvs for the slopes of Dibpoqai Area A, the average of the fouz values
measured in the laboratory, : :

The water balance .anaiyses were conducted using the computer program
LEACHM. Input data for LEACHM includes the soil profile to be modeled, soil
properties. weather data. and vegetation data. The soil profiles analyzed included the
Title 27 prescriptive cover, the existing interim soil cover, and two different-engineered

“monolithic soil covers. The Title 27 prescriptive cover consisting of a 1 ft (0.3 m) thick

vegetative soil layer, a 1 .fi (0.3 m) thick compacted clay layer, and a 2 ft (0.6 m) thick
foundation layer. The engineered monolithic soil covers consisted of 43 f1 (0.9 m) thick
layer.of either a,silty sand or a silty ciay -and a2 ft '(0.6 m) thick foundation lziyer.

The 5011 properties for the existing interim soil cover were established from
the laboratory testing program conducted on the samples collected at the test pits. Soil

3

properties for the clay layer, vegetative laver, silty sand-layer. and clayey sand layer
were estimated from published data. ‘Weather data from the Sunland station were used
for-the water balance analyses. The Sunland station is located 3.5 miles (5.6 km) from
Lopez Canyon Sanitary Landfill at a comparable elevation. = A -10-year period was
selected for the water balance analysis.- The [0-year period exhibits an average arinual
x'ainfiiil-‘-of 18.1 in. {460 mm). compared 1o the 16 in. (406 mm) 100-vear average rainfali
at Lopez Canyon Sanitary Landfill. The 10-year period also includes several wet years
and wus deemed to be representative of the weather conditions at Lopez Canyon
Sanitary Landfill.  The vegetation data-used in the water balance analyses is
representative of the vegetation .mix approved for use on the final cover at Lopez
Canyon Sanitary Landfill. -

The results of the water balance analyses indicate that the percolation
through the existing interim soil cover on the decks of Disposal Areas A, B, and AB+
and the. slopes of Disposal Area AB+ exceeds that:through the Title 27 prescriptive
cover. - The results of the water balance analyses indicate that the predicted percolation
from the existing interim cover on the siopes of Disposal Area A 15 about 68 percent
less than that from the Title 27 prescriptive cover over the 10 year period modeled. The
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results of. the. .water balance analyses indicate that predicted percolation from the
engineered monolithic soil cover on the decks of Disposal Areas A, B, and AB+ and the
slopes of Disposal Area AB+..is about 75 percent less than that from the Title 27
prescriptive cover over the [0-year period modeled. The results of the water balance
analyses indicate that the predicted percolation from the existing intérim cover on the
slopes of Disposal Area A is about 68 percent less than that from the Title 27
prescriptive cover over the 10 year period modeled.

- 8.2 - .. Recommendations

The work presented in this report demonstmtc that a “properly configured”
monohthxc soil cover performs better than the Title 27 prescriptive cover-infiltration
control at the-Lopez Canyon Landfill. . Properly - configured: - covers include the-
engineered monolithic soil cover on the decks of Disposal Areas A, B, and AB+ and the
slopes of Disposal Area AB+ and the:existing interim soil cover on the slopes of
Disposal Area A. The engineered monolithic soil cover consists of a 2-ft (0.6 m) thick
layer of foundation soil composed of the existing interim cover soil overlain by a 3 ft
(1 m) thick layer of silty sand or clayey sand with a saturated hydraulic conductivity no
greater than 1 10™ cm/s. To mitigate the potential for cracking due to desiccation or
differential settlement, the plasticity index of the engineered monolithic soil -cover
~;hou[d not exceed 15. The existing interim soil cover on the slopes of Disposal Area A
consists of at leust 6.5 ft- {7 m) of siity sand or clayey sand chdmczenzed by a hydmuhc-
conducuv;ty of 4.6 x:107 coys. o o v

3 olithic soil cover has the same erosion resistance a2y the
piescnpuve cover and can -be ‘constructed  more economically than the prescriptive-
cover, and because the use of the prescriptive cover may not promote-attainment of the
water quality objectives of a final cover. the monolithic soil cover should be acceptable
as an alternative final cover.in accordance with state and federdl regulations. However.
because it is likely that performance monitoring will-be required by the RWQCB to
demonstrate. acceptable performance of the proposed’ monolithic soil: cover, ‘a
performance monitoring program has. been developed.” This performance monitoring
program includes two monitoring stations on the slopes of Disposal ‘Area A, where the
monolithic soil cover already exists, and ‘one monitoring station on the - decks - of
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Disposal Areas A, B, and AB+, where a monolithic soil cover will be constructed. The
recommended monttoring program employs time-domain- reﬂcctometry probes and an
automated weather station. . The recommended performance monitoring program
mcludes two years of momtormg, thh modcl calibration after year one and.model
vahdatlon after year two. The monitoring program is expected to result in final
regulatory approval of the monolithic soil final cover for the slopes of Dlsposal Areas A
and AB+ and Ehe decks of leposai Areas A. B. and AB+. By
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TABLE 4-1

PROXIMAL WEATHER STATIONS

‘ LOPEZ CANYON SANITARY LANDFILL
Station Name Number of Percent Latitude Longitude Elevation -| Distance | Average Rainfall

' Years Coverage {ft) {miles} {in.)

LOPEZ CANYON LANDFILL 100 N34:17:30 WEHIB21:30 | 1600-1800 7 . aprox. 16"
CANOGA PARK PIERCEC 46 100 N34:1 E:00 W1 E8:34:00 790 14.0 15.84
|DRY CANYON RESERVOIR 43 T894 - N34:29:0 WEE:32:00 1455 B i) 1188
NEWHALL 6 . 100 N34:22:00 | WIHIE34:00 1400 13.1 19.53
PASADENA ' 68 95-99 N34:09:0( W 0900 864 15.0 19.47
SAN FERNANDO - 48 96-99 N34:17:00 W1t8:28:00 971 7.3 16.39
SUNLAND ' 18 9u-100 N34:16:00 WIS 18:00 1460 35 16.18
TUJUNGA 22 96-97 N34:16:00 WI118:17:00 1819 4.3 200.85

Notes: (1) 100 year mean rainfall from RDSE dated Sepiesuber 1995
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TABLE 5-1

TEST PIT SUMMARY
DECK OF DISPOSAL AREA AB+

'LOPEZ CANYON SANITARY LANDFILL

GeoSyntec Consultants

TEST PIT NO. EXISTING EXISTING: REFUSE EL.
INTERIM FINAL | COVER SOIL (ft)
COVER EL. THICKNESS ‘
(ft) {ft)
AB-1 1774.4 9.5 1764.9
AB-2 1768.4 5 1763.4
AB-3 1763.9 5 1758.9
AB-4 1759.7 4 1755.7
AB=5 1759-9 >8 <1752
AB-6 1766.2 >9 <1757
AB-7 1755.6 1749.6
AB-8 1755.9 1749.9
- AB-9 1749.1 1.5 1747.6
AB-10 1761.5 4 1757.5
- AB-11 1763.3 1759.3
 AB-I2 1759.4 >7 <1752
AB-13 1767.4 >11 <1756
AB-24 1773.5 9 1764.5
AB-25 1762.1 >9 <1751
CEIT-03/LPZ9R. 1 3. TBL. 98 4 06/ 13:01
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TABLE 5-2

TEST PIT SUMMARY
SLOPES OF DISPOSAL AREA AB+

LOPEZ CANYON SANITARY LANDFILL

GeoSyntec Consaltanis

A

TEST PIT NO. EXISTING EXISTING REFUSE EL.
INTERIM FINAL | COVER SOIL (ft)
COVER EL. THICKNESS
(ft) (fo)
AB-14 1742.0 6 1736.0
AB-15 1759.9 8.5 1751.4
AB-16 1698.5 2.5 1696.0
AB-17 1700.0 2 1698.0
AB<18 16852 2 1683.2
AB-19 1691.9 5 1686.9
AB-20 1622.0 2.5 1619.5
AB-2] 1730.8 35 1727.3
~AB-22 1744.1 5 1741.1
AB-23 1737.8 10 1727.8
CELO0D4AI798 11 TBL. 9% 0406/13:01
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TABLE 5-3
TEST PIT SUMMARY
DECK OF DISPOSAL AREA A
LOPEZ CANYON SANITARY LANDFILL
TEST PIT NO. EXISTING EXISTING REFUSE EL.
INTERIM FINAL COVER SOIL (£t
COVER EL. THICKNESS

(ft) (ft)
A-1 1745.2 6.5 1738.7
A2 1741.32 6 1735.32
A3 1741 5 1736
A-4 1732.93 6 1726.93
A= 174416 5 1739.16
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TABLE 54

TEST PIT SUMMARY
SLOPES OF DISPOSAL AREA A

LOPEZ CANYON SANITARY LANDFILL

GreoSyniec Consuitants

£

TEST PIT NO. EXISTING EXISTING REFUSE EL.
INTERIM FINAL | COVER SOIL (ft)
COVEREL. THICKNESS
(f5) (ft)
A-6 1738.2 7-14 1731.2
AT 1721.2 8-18 1713.2
A8 1678.8 >9 - 1669.8
A-9 1659.2 >14 1645.2
A-10 1610.0 7 1603-0
A-11 1570.5 11 1559.5
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TABLE 5-5
TEST PIT SUMMARY
DECK OF DISPOSAL AREA B
LOPEZ CANYON SANITARY LANDFILL
TEST PIT NO. EXISTING EXISTING REFUSE EL.
INTERIM FINAL | COVER SOIL ()
COVER EL. THICKNESS

(ft) (ft)
B-1 1707 44 3 ' 1704.44
B-2 1719.02 2 1717.02
B-3 1732.1 3 1729.1
B-4 1741.8 3.5 1738.3
B-5-- 17277 5 17227
B-6 17435 >8 1735.5
B-7 172757 6 1721.6
B-8 1741.7 1736.7

CELI00-04/LPZOR-1 3 TBRIL 08 04 36/13:01
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; - TABLE 5-6

SUMMARY OF LABORATORY TEST RESULTS
LOPEZ CANYON SANITARY LANDFILL

Cumpaction Hydraulic Conduciivity
ASTM D 5084
Grain Size } toditicd Frocior © Test Specimen
ASTM D 1337 indial Condilions
Sie Lad As- Percent Atterberg Limity Soxl Classilication i Remarky
Ssmple Sample | Heccived | Passing #2100 ASTM D 422 ASTM D <)IB ASTM D 2487 flax. Dry | Optimunt | Fig. 1 Dry Unit { Moisture{ Consol. | Hydeaulic
] Ne ' | Moisture § Sieve ASTM ’ Upit Weighd Motswre | No. | Wreight | Conwear § fressure |Conductivizy
Content D 1540 ipch Conwent {143 (¥ 3] {psi} {emis)
ASTM L) (&)
{1216 Sieve Hydrom.| Li. | PL r
1%} Figure Figure [ (%} 1(%) ] (1
No. Ne.
LY D] H8ARG b 1 ! 3% | 14 [¥] N Clarey Saad
adl-2 GEAKT 199 1 2 3 H i S - €1yoy Saaml wah Lonavel
Al 7 PLEW ¢ ] 433 } 3 44 % EY S€ - Uiney Saml weth dergvet
98489 46 4 4 4 a0 28 12 EM - Sty Sand wals Gravet
[SLINE] 981532 X £22 5 1) s Not corrected for over-sized pariicles
125.7 19k T e
_‘)s—ﬁ}‘; il . 1.2 P32 1.5 4.5E.4 oiswre Rewndion see Fig. 13
IR H RF2R 112 ¥ Hot coseovivd tor oversized particies
Al 258 128.9 o )
98234 1| 126 | 109 | 15 | 7T.68s
-} REALER] 574 U] ar Fit] 17 €, - Saudy Lean Chiy
#0 SRA YO oY HH 134] 39 3o 9 ML - Samly 3il
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TABLE 5-6 (continued)

4 i

SUMMARY OF LABORATORY TEST RESULTS

' ‘ : . LOPEZ CANYON SANITARY LANDFILL
Comgaction . Hydraulic Conductivity
ASTM D 08¢
’ Grain Size Modified Procior Test Specimen
ASTM D 1557 Indtlad Conditions
Site Lab Ase Percent Atterbarg Limits Soil Classifivation ) Remarks
Sample | Sample § Recvived | Passing 1200 ASTM D 412 ASTM D 4318 ASTM B 2487 Mag. Dry | Opeimens | Fig. 1 Dry Unit | Moisture | Consol. | Hydrautic
D No. Motstuic | Sieve ASTM Unit Welghg Moisters § No. | Weight § Caatent | Pressure [Condupibvity
Coniem 1 140 . (Y Cenrznt {pef} {%) psi) {emiis)
ASTM e ' . %
2216 Sieve |Hydsom.] LL | PL | 21
143 Figure Figute { (%} { (%) | ¢}
No. Mo.
AG 951165 LYR H i 424 #} | SM - Sitiy Sand - 126.0 16.5 p3 33 1.2 1.5 ?.8E-5 Not corrected for over-sized particles
128.2 2.7 3 Molsture Retention sec Fig. 12
A-8 981466 46 1 4 - 4 6 M iz SC .« Clayey Sand 12300 0.3 b 110.0 (3N L3 8.8E-5
A CEIIT o [ [ 44 1 2% in [ ML - Smsly Sil EE6.2 14.3 7 102.9 1.0 1.5 1 4E.5 Not corrected for over-sieal pastictes
) 187 132 | 8 B R N T
A-10 OR{LGE 332 ] 9 48 0 ] ME - Sandy Sis 1.5 1.0 16 1G7.4 i4.3 %] 3686 Not correceed far over-sized pasticles
B R D R T e
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TABLE 6-1

POTENTIAL MONOLITHIC SOIL COVER SEED MIX
LOPEZ CANYON SANITARY LANDFILL

PLANT SPECIES " PURITY/ POUNDS/
_ ' GERMINATION ACRE

Artemesia Californica (Sagebrush) | 15/60 2
Encelia Califonica (Bgsh Sunflower) 40/60 3
Eriogonum Fasciculatum (California Buckeye) - 50/10 4
Lotus Scoparius (Deer Weed) 90_/60 6
Mimulus Longiflorus (Monkey Flower) 2/55 2
Sczlvici Apiana (White Sage) _ TO/50 3
Salvia Mellifers (Black Sage) . 85150 iy
Salvia Leucophylla (Purple Sage) 75170 3
Trifolium Hirtum (Clover) 95/85 10
Vulpia Myuros S0/80 3

. Sripa’ferﬁucz {Feather Grass) ' _ 80/50 Ry
Hordeum Californica 90/80 8
Bromux Carinatus (California Brome) ' 95/80 6
Eschscholzia Californica - 98/75 2
(California Poppy) .
Lupinus Bicolor (Lupine) 98/30 4

Souwrce: S&S Sewds
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TABLE 6-2

SOIL PROPERTIES INPUT TO LEACHM
LOPEZ CANYON SANITARY LANDFILL

GeoSyntes Consultants

CAMPBELL’S SOIL WATER
RETENTION FITTING -
PARAMETER
- SOIL SATURATED HYDRAULIC | AIR ENTRY | EXPONENT INITIAL
CONDUCTIVITY INPUT TO VALUE (b) WATER
LEACHM (a) CONTENT
{cm/s) : {Volumetric)
Decks of Disposal 45% 10" -1.34 8.783 0.22
Areas A, B, And ’
AB+, Slopes of
Disposal Area AB+
Existing Cover
Slopes of 46x% 107 -0.26 9.703 0.25
Disposal Area A '
Existing Cover
Alternative } 10 % 107 2.66 3.640 0.22
Borrow - ML
Alternative 2 1.0x 107 115 4723 0.25
Borrow - SM OR
SC
Prescriptive %10 -4.89 3.720 0.19
Vegetative
Prescriptive Px 1ot -1.88 5.973 6.30
Clay layer
Notcls‘:

For Silty and Clayey Sand Borrow Soil. initial water content equals optimum water content based on Proctor compaction lests.
For Chapter 15 Soils. initial water contents assumed [rom data for typical silty soils.
For Existing Cover, initail moisture content equals optinmuny based on Proctor comipaction tests.

a and b are the designation of the air entry value and exponen! in Campbel’s equation used in LEACHM.

-
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; TABLE 6-3

' SUMMARY OF WATER BALANCE PREDICTION USING LEACHM
' SLOPES OF DISPOSAL AREA A .
'LOPEZ CANYON SANITARY LANDFILL

Simulation Saturated Cover Root Evapotran- Overland Change In Percolation
Hydraulic Thickness Depth " spiration " Flow Cover Storage | (mm/yr, %)
Conductivity {feet) {in.} {mmfyr, %)m {mm/yr, %)Y (mm/yr)
{cny/s} 1
Prescriptive” " wono? 21 12 3517 (6. %) | 99, 0(21.6%) | -64(-1.4%) | 138(3.0%)
A-Slope, Ahematwe (Avu-K)‘ ' 4.6 x 107 6.5 12 2209 (50. 1%) 2296 (50 1%) -7.0(-1.53%) 4.4 (1.0%)

Values are annual average hased ona Hi-year simatation
{1y Tide 27 prescriptive cover

(1) Alternative monolithic cover.

tY Totals do not necessarily add o 100% due 10 vounding,

Nute
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TABLE 6

SUMMARY OF WATER BALANCE P
DECKS OF DISPOSAL AREAS A, B, AND AB+ 4

REDICTION USING LEACHM
AND SLOPES OF DISPOSAL AREA AB+

GeoSyatee Consultants

LOPEZ CANYON SANITARY LANDFILL
Simulation Saturated Root Evapotran- Overland Change In Percolation
_ Hydranlc Depth spiration " Flow | Cover Storage | (mm/yr, %)%
Conductivity {in.) (mm/yr, %) | (mmfyr, %)™ (mm/yr)
{cm/s) _ .
Prescriptive'’ 1071010 i2 351.7¢76.7%) | 99.0(21.6%) | -6.4(-1.4%) 13.8 (3.0%)
Alternative 1% 4.5 x 1077107 12 2552 (55.6%) | 208.5(45.5%) | -8.7(-1.89%) | 3.2(0.7%)
Alernative 2% 4.5 x 10%n0* 12 143.7 (31.3%) | 3199 (69.8%) | -8.7 (-1.89%) | 3.4 (0.7%)

Now  Vakues are annual average based on g 10-year siinukation

{1y Fude 27 prescriptive cover
(2} Alwmative monolithic cover.
133 Total do not necessarily adid w 100% due w rounding.
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SITE LOCATION MAP
LOPEZ CANYON SANITARY LANDFILL
LAKEVIEW TERRACE, CALIFORNIA

FIGURE NO. 1-1
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M Geomechanics and Eavironmental . Project Name: Lopez Canyon Landfill
Laberatory Praject No.: CE4100
| C File Name: 98B32.x1s ) ( MOISTURE RETENTION TEST ) ( ASTM D 2325 )
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: pr—f— Geo Syntec ConsuLtants PROJECT: LOPEZ CANYON LANDFILL . |
" — Geomechanics and Environmentat Laboratory PROJECT NO.: CE4100 S et
( Atlanta, Georgia ' DOCUMENT NO.:
o TGS FORM: - A ' ASTM'C 136, D 422, D 2487
( “as Gal09,98 )(-PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES )( 0 2042 AND b 4315 f
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. 12" 8% 5 3" 2° 1.8" !‘3/4' 12° 318° 44 Mo . #20 #40 #60 100 4200
100 T T IS T BT T T T T o
90 i X : ettt L 10
: dp el TN b ol HE
- T T T
a0 IWARE R [liTin =N 20
o I N E w0
e T : =
= Lk Al N z
o - i of THIEIRNEE o
£ 60 ; e Rt P e - ; a0 =
- R DN ik 1>
- . i ; ; T+ : s
@ - sk I : ; O I : 5
- &s0 i fed i L : A S U1 50 &
Z SRR [ % DTN %
L SR EAL I O R 1 TR R B SR - N S
g STt it K N o
Z 40 ; ; : ; : T 80 &
L) ' . A \ ' Y ' ' SR
& AL : : R ; N &
A B N A . Ayt : Y .
30 . : : > . = : . > \\ 70.-0
- OB L Rk R 5
N e SHIIER P HERRE : -
N RINRL H R L AN o [
B B ! : i I : \
L ' : a N . : T
10 f—te 1 . EIsR e : A 90
Colb l il CHITE EHIERE T L o
100 10 1 .1 0.01 0.001
_ GRAIN SIZE (mmi)
S T coamse | mme |cosnse| . Meoum | eimE | SLT | ciav
5 O T e SAND ; FINES
BITE SAMPLE 1D AB-10 LIQUID LIMIT (%) 40 o GRAVEL (%) 14.7
LAB. SAMPLE'NO. ~_ 98AB9 PLASTICLIMIT (%) 28 | &| SAND (%) 38.9
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3 |2 [as | oo Jae fuzrfase | osa |oeio | w20 | #a0 | w80 | 2100 | 200 THAN HYDROMETER
S ~ PERCENT PASSING SiEVE SIZES (mm) PARTICLE DIAMETER (mm}
775 |50 | 378 | 25 | 1o [ 125 ] 95 | 475 | 2.00 }0.850]0.425 | 0.250 | 0.150 | 0.075 | 0.050 | 0.020 [ 0.005 | 0.002 | 0.003
{100 | 100 [ 100 ] 97 | 9a | o1 | o0 {8 | a1 | 75 | 68 | 62 | 55 | 46 | a0 | 24 | 10 | 7 ,
NOTES: )
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'LE PR GRAVEL SAND . o FINES
" SITE SAMPLEID - AB-7 LIQUID LIMIT (%) 40 ol GRAVEL (%} - . 21.0
~ LAB. SAMPLE NO. 98A88 PLASTICLIMIT (%) - 25 | &| SAND(%) ... .~ - 355
._SAMPLE DEPTH (ft) - PLASTICITY INDEX 15 |oi| FINES(%) . = 435
+ SOIL CLASSIFICATION: e SILT %) 36.7 .
~ SC - Clayey Sand with Gravel - "CLAY(%) 6.8
Co e COEFF. UNIFORMITY {Cu) '
COEFF. CURVATURE (Cc)
i PERCENT PASSING U.5. STANDARD SIEVE SIZES AND NUMBERS © ... 'PERCENT FINER
3 Loz b [ 1 s 1 172" [ 38 | #a a0 | w20 | 400 | w0 ﬁﬂoo | #200 THAN HYDROMETER
e PERCENT PASSING SIEVE SIZES (mm). . : PARTICLE DIAMETER (mm) |
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" GRAVEL (%)

~4 “LAB. SAMPLE NC.. 98A87 PLASTIC LIMIT {%) 21

SAND (%)

- SAMPLE DEPTH {ft} - _
. SOiL CLASSIFICATION:
o SC - Clayey Sand with Grave!

PLASTICITY INDEX 10

SOIL
FRACTIONS

FINES (%)

CLAY{%)

COEFF.

UNIFORMITY (Cu)

COEFF.

CURVATURE (Cc)

“PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS

PERCENT FINER

THAN HYDROMETER

2 Jast [ 1 fam [ s | #e | w10 [ r20 | a0 | #eo | #r00 | #200
- PERCENT PASSING SIEVE SIZES immyj '
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_Geomechanics and Environmental Laboratory PROJECT NO.: ~ CE4100

Atlanta, Georgia DOCUMENT NO.:

TGS FORM: - ASTM C 136, D 422, D 2487
( 4P83 02103188 ) ( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES )( D 3042 AND b 4318 )

U.S. STANDARD SIEVE SIZES AND NUMBERS
12 875" 3% 20 LET1TIATHZ Y8 s MO 420 #30 460 4100 4200
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ol R IR e TR | 160
- 100 10 1 0.1 0.01 0.001
_ _ GRAIN SIZE (mm)
21 - P coamsE | FINE . |COARSE| MEDUM  |. FINE .. k' LOSIT .. Y
] COBBLES | . . e -
5 T GRAVEL . . SANG | o CINES. )
"SITE SAMPLE 1D AB.3 LIQUID LIMIT (%) 35 o1 GRAVEL (%) 6.8
LAB. SAMPLE NO. 98A86 | PLASTICLIMIT(%) 18 | Z| SAND(%) 466
C SAMPLE DEPTH (ft) PLASTICITY INDEX 17 gg . F[NES(%) 465
SOIL CLASSIFICATION: ' =1 SILT (%) 35.2
' SC - Clayey Sand w CLAY{%) 11.4
: ' ' COEFF, UNIFORMITY (Cu)
COEFF. CURVATURE (Cc) -

o PERCENT PASS%NG U.s. STANDARD SEEVE SIZES AND NUMBERS - L PERCENT F!NER :
E R R | #10 | #20 | #a0 | #60 [ #100 [ #200] THAN HYDROMETER .
' PERCENT PASSING SIEVE SIZES {mmj . L —_— FARTICLE DIAMETER {mmj}

S5 | sc {375 | 25 19 | 125 | 9.5 | 475 | 2.00 [0.850 | 0.425 | 0.250 | 0.150 | 0.075 | 0.050 | 0.020 | 0.008 | 0.002 [ 0.0¢" .
100, | too 100 § 100 | 99 | @97 96 83 80 1..88 78 70 {80 | 47 1 30 } 27 | 18 1. by
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TABLE 1

LABORATORY TEST RESU_LTS

BUREAU OF SANITATION - CITY OF LOS ANGELES
LOPEZ CANYON LANDFILL,

Compattion ifydrauliv Combuetiviey
ASTM D 5084
Grain Size Moditied Proctor Test Specinen
ASTM D 1557 luitial Conditions
Sne {.ab A Percent Atterherg Lindia Serd ¢ hsailication Remarks
Sampie Sample § Hevvived | Pussimg £200 ASTM D 422 ASTM B3I ASTAE 1) 2487 Maa. Dy | Omismum | Fig. | Dry Unil { Meisture | Coasod. | Hydrauliv
i No Monare { Sieve ASTM i Weighd Meisiere | Ne Weight | Costet | Pressuee | Condyctivity
Coneens 1y 4140 tpety Conlent {pety {%} {pary {emdsy
ASTM (3] (%)
D 2216 Sieve  {ilydrem.] LL § PL | 21
39 Figure Figure { (%} ] CB}] {5
Nu No.
AL-3 YRARG 6.6 1 H 35 18 17 5 - Cayey Sand
AB-4 YEART 1LY H 2 31 n 113 SO - Clayey Samd with Groved
AB -7 98ABE 415 3 3 3§ 25 15 SC - Clayey Sand with Gravel
GEASD 46.4 4 § 4 | 28 i2 SM - Silly Sand with Gravet
AB 10 98132 122.5 11.3 5 Nos coreevied fus over-sized particles
125.7 0. 6 T
ORI PO S E S S R T e S tats e VRO S5 S S Y S S S
YBH32.1 104.2 13.2 i.5 4.5E4 Moislure Rewention see Fig. 13
PEILRY] 124.4 11.2 7 Mot correvted for over-sized partisies
AD 258 128.9 9.4 8 T
DRIE34.} [RFAH 10.9 1§ 7.6E-3
B8-3 981315 52.4 4 37 1 2 | 17 ] CL - Saady Lesn Clay
B-6 9BAYND 61.9 i 10 3% kL) 9 ML - Sandy Silt
VGO39 98B6Y 383 H I 123.6 193 12 1i1.3 £2.6 1.5 7.5E-5
Note: .
k. Moisture Retention test ongoing; st results will be presented in a revised report.
— L _
‘ Rl GeoSyntee Consuttas

N

CEHHOUIGEL Y8058
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SAMPLE IDENTIFICATION, HANDLING, STORAGE AND DISPOSAL

Test materialy were sent to GeoSyntec Consuitants (GeoSynzee) Geomechanics and Environmental Laboratory in Atlanta. Georgia by

 the. client ar.its representative(s). - Samples delivered to the laboratory were identified by client sample identification (ID) numbers

which had been assigned by representative(s) of the client. Upen being received at the laboratory, each sample was assigned a
Jaboratory :.ample number to !acﬂttate trackmo and documentation.

B.:sed on ;hc mmrmancm pmwded o GeoSyn:ec by the chent or its representative(s) and, when applicable, procedural gu:dclmes
recommended by an industrial hygien¢ consultant, the following Occupational Safety and Hea]th Admm:szratson {OSHA) level of

personal protection was adopted for handling and testing of the test materials; -

X test materials were not contaminated, no speciai prmect:un measures were !aken,
Jevel B .
level C

level B

sy iy —
e s s

!n accordance w:zh the heaith and satety guldclmes of GeoSyntec, contaminated materials are stored i ina des1gnated containment area
in the laboratory. Non-contaminated mater:als are 5tored ina ﬂeneral s:orage area in the !aborazory

GeoSyntec  Geomechanics and Environmental Laberatory will rewrn contaminated rnaterials to the client or designated
representative(s), at the clients’ cost, 30 days following the completion of the testing program, Unless special arrangements for proper
disposal have been made with the laboratory. Materials which are not contaminated will be discarded 90 days after they were received
at the.laboratory, unless long-term storage arrangements are specifically made with GeoSyntec Geomechanics and Environmental
Laboratory .

LABORATORY TEST STANDARDS *

Al the request of the client, the laboratorv testmo program was pcrtormed utzilzrnb the gu:dc]mes prowded in the following test
standards:

A Recycled and

e moisture content.- Amétican. Society-for. Testing-and-Matetials-(ASTM)-D-2216-2Standard-Method-for Laboratory =

Derermmmton of Warer (Mmsmre) Cor.':em of .S'o:! Rock, :md Soz!—Aggregme Mtx:ures

[ }. moisture content - AST\«I D 4643 “Standard Test Methed for Determination of Water {Moisture) Content of Soil by
the Wrcrownve Metitor!’

[X] particle-size analysis - ASTM D 422, "Standard Method for Particle-Size Analysis of Soils";

[X]%- % - - .percent passing No. 200 sieve - ASTM D 1140, “Standard Tes! Wer!zodfor Amazmt ofMazerml in Soil Finer Than
No, 200 (75 microns) steve”

{X] w07 oo Atterberg limits - ASTM D 4318, "Standard Tes.' l-[erlroa’ Sfor Liguid Limit. P!rzmc Limit. and Plasticity Index of
Sails™:

2o [X] . soil classification - ASTM D 2487, "Standard Tési Mehod Jor Classification of Soils j'm." Engineerz'ng ‘Purposes”,
{1 soil pH - ASTM D 4972, "Standard Test Method for pH of Soils™,
[ soil pH - United States Environmental Protection Agency (USEPAY SW-846 Method 9045, Revision 1. 1987,

Standard Test Method for Measurement of "Soif pH ™, ‘
{1 - spc;ciﬁc g,;rnvit}' - ASTM D 854, "Srandard Test Method for Specific Gmw’:y of Soils"]
[]: .- carbonate content - ASTM D 3042, "Standard Test Method féﬁ Insoluble Res;‘t{ue in Carbonate Aggregates";
{] carbonate content - ASTM D 4373, "Sz;z};f_{ard_:Test Method for C: q!c_:’_um Carbonate Ca_mef:_{ of Svils”,
| [ ] | | :“:_m reactivity - ASTM D 2488, "Smrm.’a'rd frécrice fbr Déscription and Identification of Seils (Visual-Manual

Procedurei™,

i soundness « ASTM O 88, “Standard Test Mcethod ior Sowndness af Aggregates by use of Sodium Sulfaie o
Meagnesiun Sulfute’™

| Toss-on-ignition (LOD - ANTM [ 2973, "Test Methods for Moisture, Ash, and Organic Matter of Peat and Other -
CE4i00/GELYT249 . A-t
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Organic Spils™;

[ }‘ R slnndard Procter campaction - AST\? D 698, “Standard Test Method for ,‘y,fa.rs.rure-Densuy Relmwns of Soils and
o San’ -Aggregate Mixtures Using 5.5-10 (2.49-kg) Rammer and | 2-in. (305—mm) .Drap '

£X] madified Proctor compaction - ASTM D 3557 Smndm-d Test Method for Mmsmre»Denmy Re!rmons of Soils and
Soil-Aggregate Mixtures Lising 10-1b (4.54-kg) Rammer and |8-in. (457-»!»!) Drop™,

[y . maximum relatwe densxtv AST\d D 4"3.:, "Szandnrd Test Method for Mmcmmm Irzdex Densrry and Unit Weight of

Soils Using a Vibratory Table™,

{1 minimum relative density - ASTM D 4234, “Smndard Test Method for Minimum [ndex Denszty and Umz Weight of
Soils and Caleulation of Relative Densin,

[} unit weight - ASTM D 2937, "Standard Test Methed for Density of Soil In Place by the Drfve—Cy.l.inder Me:hod" ;

[ 1] " unit weight void r:mo, porosltv, and degree of saturntmn u. S Army Corps of Engmeers (USCOE) EM-1110-2-
1906, "Unit Weight, Void Ratio. Porosity, and Degree of Saturation, Appendix {I";

L1 ) '_ . mass per nnlt ares - AST‘\A D 3776, "Smndard Test !fe:!wd for erss Per Unit Arerx (we:gm) of Woven Fabnc

N . th:ckness measurement ASTM D 1775 "Standard Test Method jor Measurmg Yﬁzckness of Tex:de Materials®;

[ ] . free swell - United States Pharrnacopoeia National Formulary {(USP-NF) XV, “Swell Index of Clay™;

{1 swell of clay in GCL's - Geosynthetic Research I[nstiwwte (GRI) .- GCL-l, “Standard Test- Method for Swell
Measurement of the Clay Component of GCLS™;

{] © " fluid Toss - American Petroleum iﬁs:i;hié {APD RP 138, "Se:ctio.rr 4. Beﬁtonire";

) [ } o _ marsh funnel APL RP 13B. "Section 4. Freid Testing of Ol Mud Viscosity and Gel Strength”;

[ pmhole d:spersmn ASTM D 4647, "Smndara’ Tesr Method for Idemg“ teation tmd Classzfca:wn of D:xpers:ve CIay
_ Sm[s by the tha[e Test™, .

{1 gradient ratio - ASTM D 316t "Srandard Test Method for Measuring the Soil-Geotextile System Clogging Potential
by the Gradient Ratia", . . . . :

{1 hydraulic conductivity ratic (HCR) - ASTM D 2367, "Srandard Test Method for Hydraulic Conductivity Ratio
‘ ) (HCR} Tesiing of Soil/Geotextile Systens™:

[ 1 . - hydrawlic transmissivity - ASTM D 4710, “Standard. Test Method for Constant Head Hydraulic Tmnsmasszwty (In-
o plane ﬂan; of Geotextiles and Geotextile Related Prodiucts™,

il - one-dimensional consalidstion - ASTM. D 2433, "Snddned Test Method for One-Dimensional Consolidation
" Properties of Soil*; :
{1 one-dimensional swell/collapse - ASTM D 4546, "Siandard Test Method for One-Dimensional Swell or Settlement

 Potential af Cohesive Soils”;

{ ] unconfined compressive strength (U CS} - AST\f D "166 v Standard Test Method for Unconfined Compressive
Strength of Cohesu e Soil": ; . . o .

| I ' triaxial compressive strer_\gt'h (ICU} - ASTM D 2767, "Srandard Test Method for Triaxial Compression Test on
e Cohesive Sotls™

£ ] . Teriaxial compresswc strendth (v l) - -\ST\:! D 2350, "Smndnrd Test Mezhod for Unconsahdmed Undmmed
A otnp: essive Strength of Cohesive Soils in Triaxial Compression™,

[} rigid wall constant head h_\'drauiic conductivity « ASTM D 2433, “Standard Test Method for Permeability of
Gramedar Soils (Constant Head)™: » o

[ ] rigid wall constant head hydraulic conductmh - URCOE; I'-.M-HE()-Q~I‘J06. "Stamdard Test Method for
 Permeabitity Tests. Appendix VI, . .

CE4100/GELOT240 A2
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flexibie wall falling head hydraulic conductivity - ASTM D 5084, "Standard Test Method for Measwrement of

o (Xl
( \: Hydrautic Comductivity of Saturated Porous Materials Using a Flexible Wall Permeameter™,
[ 1] flexible wall falling head hydraslic conductivity - USCOE; EM-1110-2-1906. “Standard Test Method fdf
Permeability Tests, Appendix VI, -
] index flux of GCL - proposed ASTM method rough draft # 1, 6/18/94, "Standard Test Method for Measurement of
Incdex Flux Through Saturated Geosynihetic Clay Liner Specimens Using a Flexible Wall Permeameter”,
[} flexible wall falling’ head  hydraulic conductivity - GRI GCL-2, “Standard Test Method Jor Permeability of
Geosynthetic Clay Liners (GCLs}", : o
{1 permeabi!ityfcompatibi!it_\". - USEPA Method 9100 SW-846, Revision 1. 1987, Standard Test Methed for
Measurement of ".S'amrated Hydrmdz‘c C onducrivity. Saturated Leachate Condncti vity and Intrinste Permeability™;
] permeab:l:ty ~ API RP 27, “Recommended Practice for De:ermmmg Permeabilin: of Porous Medm
{X] caplilar}'-motstur‘e ASTM D 2323, “Standard Test Mgrhod Jor Cap:llmy-Ma:smre Relationships for Coarse- and
Medium-Textured Soils by Porous-Plate Apparatus”,
[} capillary-moisture - ASTM D 3132, "Swandard Test Me:hod for Cap:!!mymMo:smre Reimwnsinps Jor Fine-Textured
Soils by Pressure-Membrané Apparatus™,
{1 paint fiter liquids - USEPA Method 9095, SW-846, Revision 1, 1987, "Paint Filter Liguids Test™, and
[1] slump - ASTM C 143-90a, "Standard Test Method for Shump of Hydraulic Cement Congcrete”,
APPLICATION OF TEST RESULTS
The reported test results apply to the field i'm:erinls inasmuch as the samples sent to the laboratory for esting are representative of
these-materials. mm'Phas«rﬁpertwappheSven{nywm -the-materials-tested-and- doesmot-necessartIyﬂndtcmﬁhrqualmrcmmtl on”of'apparcmiy
PO identical or similar materials. The testing was per%ormed in accordance with the general engineering standards and conditions reported
R The test resuits are related to the testing conditions used during the testing program. As a mutual protection to-the client, the public,
: and GeoSyntec, this report is submitted and accepted for the exclusive use of the client and upon the condition that this report is ot
used, in whole or in part, in any advertising, promotional or publicity matter without prior. written authorization from GeoSyntec.
/‘ SN
.
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TABLE 1

LABORATORY TEST RESULTS
BUREAU OF SANITATION - CITY OF LOS ANGELES
: LLOPEZ CANYON LANDFILL

Campaction Hydrauliv Cenduvtivity
: ASTM 1) SUB4
Grain Siae . : : dlanditicd Progior Fest Spevimen
_‘ . ’ “ ASTM 13 1587 : tnitial Conditions
Sise Lak As- Percens Aterberg Fimits Sail Classilicatic_n . [ - - . Remarks
Sample | Simple | Reveived | Passing #200 ASTM D 422 ASTAM DH3IR ASTM 8 2482 . Mas. Dry | Optimam. ] Fig.o] Pry Unit | Moistaee{ Consol. | Hydeaulic

[13] No Auisure | Sivse ASTM N o L et Wepled Muisiere § Noo § Weghe | Cooiens | Pressare TEoudutividy

Cument [LRRE] - : ST tpehy Clonzens : ety (%) 1 ipsi {einds)

ASTM: (%) ; S ) . :

H 2216 Sieve  ttydrom | LE | pLi| #

ey Figure Figure | (%) ] (%3} )
Mo, Na
Ah YRGS T M4 1 ! oM HE | S - Sty Saed I 1260 R ] [RRTEUREE B 0 S (351 T8RS Nl correcied tor overssseed particles
LR R 97 L - ) ’ : C Massiure Kot soe g 12
AR GEHGH 0.t 4 4 34 24 12 S0 - Clayey Sand PR 13 § 110.4 [ 1.5 8.8E.5
MG G3B0T 50.6 [ ] 44 8 16 | ML - Sandy Sih : A 1Es.2 Ly 1 Hiz R 1.0 1.5 - 1.4E-5 Not cerrected lor overssized particles
, _ _ 118.7 13.2 8 ST
A-10 98B68 332 9 9 48 { 30 18 | ML - Samdy Silt : 119.5 2.0 10 '} 107.4 14.8 1.5 3.6E-§ Mot coreected For over-sized pardicies
' Tt owe Fon - i ' S '
. . . -
! e : ; ARRLI GeoSyatee Conss ’“'x’/‘%‘,

.
Cha i B r b Gaomachanics and Enviroar, " wuuratory




C — | \ | FIGURE 1 R
( y 7 N G go SYNTEC CONSULTANT—S PROJECT: LOPEZ CANYON LANDFILL | ;
. S, Coomechznics and Environmental Laboratory ||  PROJECT NO.:  CE4100 SR
< ) Atlanta, Georgia ' " DOCUMENT NO.:
(TGS FORM: : ' ASTM C 136, D 422, O 2487
( 4o 032108 )( PARTICLE SIZE DISTRIBUTION AND PHYSICAL PROPERTIES )[ D 5042 AND B st )
U.S. STANDARD SIEVE SIZES AND NUMBERS
. A27. . BT 5T 37 2T 1,57 1"4AT2T 3/8T 24 ALY 220 240 ¥60 #100 #2000 . -
100 T e T T ETITT T T T ' o
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” T T SR s "
; d Izzg o : .
AN | i '
80 R R R R 20
: TR \ | : : ;
; : I N . '
70 - - Al 30,
= ' A SING G E z
X & g ot g > T ; ™)
0 L : o NG : §
£60 : T T ST 40
z : HEENLYENIl! &
e B N ! &
2% IR TN T 0
@ e : A E A N : S
b ! ! : SN o
§ a0 ¥ - NG 60t
g i Polo fl &
- : R Q
s ' THETHE INL ] ro B
- : MR o i A
20 e s : - 80
: e dif ! i i ks '
3 A : ! Pod R N | :
10 ’ ! ' ; ; o DRI '4 : 1~ i i "".\\' 90
— TR — PN ]i.;. ; 5
ol SRR 1 SIEREE N |1 100
100 10 : ‘ 0.1 0.01 . 0.001
GRAIN SIZE (mmj
2 coanpt. | eme  lcoaesel  msswm | Fng siT S
| cosBLES . . -
2 GRAVEL . SAND FINES |
SITE SAMPLE 1D A-8 LIQUID LIMIT (%) 34 o GRAVEL {%!) 13.4
LAB. SAMPLE NO.  98B65 .| PLASTIC LIMIT (%) 24 | & _SAND (%) 49.0
SAMPLE DEPTH {ft) PLASTICITY INDEX 10 [S5 | FINES (%) 37.6
SOIL CLASSIFICATION: | 2l SILT (%) ... 39.3 .
SM - Silty Sand - CLAY(%) - 7.3
COEFF. UNIFORMITY ({Cu}
_ o COEFE, CURVATURE (Cc)
PERCENT PASSING U.S. STANDARD SIEVE SIZES AND NUMBERS PERCENT FINER
3" | 2" [ 15" | 1 ] a1zt | s l s | 210 | #20 l #40 i #60 l.‘-‘IOO | 2200 THAN HYDROMETER
_ PERCENT PASSING SIEVE SIZES (mm) PARTICLE DIAMETER {mm)
7 35 | s0 375 | 25 | 19| 125 | 9.5 | 475 2.00 |0.850|0.425 | 0.250 { 0.150 | 0.075 | 0.050 | 0.020 | 0.005 } 0.002 } 0.00%
o0 | 98 | 98 | 37 | 96 94 | 83 87 73 | 72 | 64 58 | 46 | 38 k¥ 20 11 7
NOTES:
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Geomechanics and Environmental Laboratary
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PROJECT:
PROJECT NO.:
DOCUMENT NO.:

LOPEZ CANYON LANDFH..L
CE4100 S

FIGURE 2

—
o

C

TGS FORM:
4MO 1 03/04/98

X
] (MOISTURE—DENSITY RELATIONSHIP, COMPACTION TESTING )( ASTM D-1867.6 j

o
125
.120
1185
110

105
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TECHNICAL MEMORANDUM

TO: Javier Palanco, P.E. and Ken Redd, PE.
City of Los Angeles
Solid Resources Engineering and Construction Division

FROM: Jason Holcomb, R.G., C.E.G., GeoSyntec Consuliants

Tarik Hadj-Hamou, Ph.D., P.E., GeoSyntec Consultants
Edward Kavazanjian Ir., PhD., P.E., G.E., GeoSyntec Consuitants

DATE: 6 “September 1998

~ SUBJECT: Evaluation of the Phase III West Ridge as a Borrow Source

for Monolithic Soil Cover
Lopez Canyon Restoration Project

rmpetliietrmemapapare -

INTRODUCTION

This technical memorandum presents the results of the GeoSyntec
Consultants (GeoSyntec) evaluation of the Phase III West Ridge (the ridge) as a

- potential borrow source of material for use as monolithic soil cover at the Lopez

Canyon Sapitary Landfill. The evaluation consisted of a geologic investigation and a
stahility analysis of the final grading of the ridge following excavation. The work -
presented in this technical memorandum was performed by the Huntington Beach office
of GeoSyntec for the City of Los Angeles Bureau of Sanitation (BOS). This work was
performed at the request of Mr. Javier Palanco, P.E. of BOS. The work was conducted
by Mr. Jason Holcomb, R.G., C.E.G and Mr. Kenneth Daly of GeoSyntec under the
direction of Dr. Tarik Hadj-Hamou, P.E. of GeoSyntec. The work presented in this
technical memorandum was reviewed by Dr. Kavazanjian, Jr., P.E., G.E. of GeoSyntec
in accordance with the peer review policy of the firm.

CEA IO P98 71 MEM



Evaluation of Phase III West Ridge
6 September 1998

GEOLOGIC INVESTIGATION

The geologic investigation was carried out by Mr. Jason Holcomb, R.G,,
C.E.G on 23 February 1998 and 27 February 1998. The resulis of the geologic
investigation were reported in a memorandum to Mr. Javier Palanco P.E. of BOS dated
6 March 1998 and are summarized in the following. ‘

The ridge consists of interbedded siitstone, shale, fine sandsione, and
conglomerate. A resistant conglomerate bed representing the base of the Pico-Towsley
Formation is located within the eastern portion of the ridge. This gravel to cobble
conglomerate separates interbedded siltstone and fine sandstone of the Pico-Towsley
Formation to the northwest, with interbedded sandstone and shale of the Modello
Formation to the southeast. An additional conglomerate unit occurs in the extreme
western portion of the ridge near the existing asphalt access road. The overall

percentage of coarse material (1.e. gravel to cobble size clasts) appears to consist of less
than 20% of the proposed total volume of the proposed borrow material. The remaining
material consists primarily of silts and fine to medium grained sands suitable for use as
monolithic soil cover.

Structure as observed within the cut face consists of well bedded sediments
dipping steeply to the northwest, as shown on Figure | and in the cross section shown
on Figure 2

SLOPE STABILITY ANALYSES

The objective of the slope stability analyses presented herein is to evaluate
the stability of the proposed final grading of the ridge following excavation of the
borrow material for use as monolithic soil cover.

Proposed Grading

The current grading of the ridge is shown on Figure 3. A grading plan
& L o o o =] p
representing the slope configuration following excavation of the ridge was developed by
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BOS and is shown on Figure 4. The proposed final grading plan consists of siopes
graded at an inciination of 1.5H:1V (Horizontal to Vertical) with approximately 8 ft (2.4
m) wide benches at 40 ft (12m) intervals (measured vertically). The maximum slope
height along the ridge is approximately 190 feet (57.9 m). The combination of slope
height, bench width, and vertical bench interval proposed in the final grading plan for
the ridge leads to an average slope inclination of 1.7:1.

Following excavation and grading, the slopes of the ridge will probably not
be altered by future landfill developments. Therefore, these slopes are considered
permanent slopes. The factor of safety commonly accepted in engineering practice for
the static stability of permanent slopes is 1.5. On this basis, a factor of safety of 1.5 was
established as the static stability design criterion in this technical memorandum

Several different approaches are used to evaluate seismuc stabiity of
permanent slopes in current practice. It is proposed herein to use the Seed (1979)
pseudo-static stability criterion. Seed states that, in the absence of significant soil
strength loss due to cyclic loading (e.g., liquefaction), slopes with a pseudo-static factor
of safety greater than 1.15 for a seismic coefficient of 0.15 have sustained acceptable
deformations when subjected to earthquakes of magnitudes as great as 8.25 with peak
accelerations as high as 0.75 g. The Maximum Probable Earthquake for the Lopez

- Canyon Landfil! site, defined in accerdance with California Division of Mines and

Geology Note 43, is a magnitude 6.6 earthquake on the San Fernando-Sierra Madre
Fault, capable of generating .2 peak ground acceleration of 0.69g [GeoSyntec, 1995].
Therefore, the Seed criterton is considered applicable herein.

Method Of Analvsis

The slope stability analysis was performed using the computer program
PCSTABLS5 [Achilleos, 1988]. The program PCSTABLS employs limit equilibrium
principles to provide general solutions to slope stability problems. Potential sliding

* surfaces, both circular and polygonal, can be pre-specified or randomly generated. The

CEAHI2ALPZYR-T | MEM



ey I

Evaluation of Phase III West Ridge
6 September 1998

program includes provisions for using the simplified Bishop. modified Janbu or Spencer
method of slices.

Bishop’s simplified method was used herein for circular failure surfaces per
the recommendation of the PCSTABLS manual [Achilleos. 1988]. The simplified
Janbu method of slices was used herein for polygonal sliding surfaces. The simplified
Bishop and Janbu methods are approximate methods in that they do not satisfy both
force and moment equilibrium simultaneously, but only satisfy one of these conditions.
These simplified methods are generally conservative compared to “exact” methods such
as Spencer’s method in that the simplified methods typically vield lower factor of safety
values than exact methods [Duncan, 1992].

- Cross Section

GéoSyntec developed a representative cross-section for the stability
analyses. The representative cross section was taken as the section with the a maximum
vertical height of 190 feet (57.9 m) and characterized by an average slope inclination of
1.6:1 (horizontal to vertical). Note that a uniform slope without benches was used to
simplify the cross section geometry. An average slope inclination of 1.6H:1V was used
rather than the characteristic average of 1.7H:1V to provide basis a more conservative
basis for overall stability analyses. The stability of the 40 ft (12 m) high, 1.5H:IV
segments between benches was considered acceptable on the basis of the overall

tability of the 190 ft (57 m), 1.6H:1V slope and the observed behavior of 1.5H:1V, 40
ft (12 m) high slopes of similar orientation within Disposal Area C.

Material Parameters

GeoSyntec reviewed available information regarding bedrock formations at
the site to evaluate the material parameters for use in stability analyses. MAA
Consultants {1993) conducted back analyses and direct shear tests on bedrock materials
at the site for a landslide area investigation. Based on results of back analyses and
direct shear tests, MAA Consultants (1993) recommended using a friction angle of 40
degrees and a cohesion of 500 psf (152 kPa) for bedrock materials in stability analyses.
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Therefore, GeoSyntec assigned a friction angle of 40 degrees and a cohesion of 500 psf
{152 kPa) 1o bedrock materials for the stability analyses presented herein.

BAS [1994] conducted direct shear tests on undisturbed samples of bedrock
materials 1n sup‘p‘ort of stability analyses for final grading for the final closure plan.
BAS [1994] reported shear strength parameters for undisturbed samples which were
sheared across the natural bedding orientations. BAS reported shear strength
parameters of a friction angie of 34 degrees and a cohesion of 200 psf (9.6 kPa) for
these conditions. On this basis, GeoSyntec assigned a friction angie of 34 degrees and a
cohesion of 200 psf (9.6 kPa) to bedding planes for the stability analyses presented
herein.

GeoSyntec assumed a unit weijght of 120 pef (13.8 kN/m") for the bedrock
materials for the stability analyses presented herein. This unit weight is consisient with

‘\-‘}»

typical unit weights of the weak sedimentary bedrock materials in the area.
Results

‘ GeoSyntec evaluated two scenarios for static and pseudo-static stability of
the representative cross section configuration. In the first scenario. the Tepresentative
cross section was modeled as a homogeneous mass of bedrock. In the second scenario,
weak planes representative of natural bedding orientations were modeled within the
bedrock. The orientaiion oi the weak planes was estimated from- ihec strike and dip of
the bedrock material as indicated in the geologic map and geologic cross section
(Figuresl and 2).

Figure 5 and 6 show the critical failure surfaces for the first scenario (the
homogeneous case). Results of the stability analyses for this scenario indicate a static
factor of safety of 1.80 (Figure 5) and a pseudo static factor of safety of 1.35 (Figure 6)
for a seismic coefficient of 0.15g. These results indicate compliance with the design
criteria established.

CEA Q2P 79871 ATEM



e Bl

Evaluation of Phase I West Ridge
6 September 1998

CONCLUSION

Based on the geologic investigation, the ridge appears to be a feasible
borrow source of material for monolithic soil cover. If oversize material is selectively
graded and processed out from the borrow material during excavation, the resulting
material, representing about 80 percent of the total volume of excavated material,
appear to be meet the specifications for soil to be used in the monolithic soil cover.
taboratory iesting in accordance with the Construction- Quality Assurance plan for
monolithic soil cover construction will need to be performed to verify this conclusion.

The stability analyses described in this technical memorandum indicate that
the proposed final grading plan of the ridge meets the established static and pscudo
stduc stability criteria.

LIMITATIONS

. The conclusions and professional opinions presented in this technical
memorandum for the Evaluation of the Phase III West Ridge as a Borrow Source for
Monolithic Soil Cover at the Lopez Canvon Restoration Project were developed by
GeoSyntec Consultants (GeoSyntec) for the City of Los Angeles, Bureau of Sanitation.
This report was prepared in general accordance with acécpted standards of geotechnical
practice,

It should be recognized that information provided and work conducted by
others provided basis for the data, conclusions, and recommendations contained in this
technical memorandum. GeoSyntec is not responsible for circumstances resulting from
errors, omissions, and inaccuracies in the information and work conducted by others.
Conditions which deviate from those assumed in this technical memorandum should be
brought to GeoSyniec’s attention for assessment of their impact on the conclusions and
recormmendations contained herein. ‘
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Figure 7 and 8 show the critical failure surfaces for the second scenario
(wherein weéak bedding planes are assumed). Results of the stability analyses for this
scenario indicate a static factor of safety of 1.51 (Figure 7) and a pseudo static factor of
safety of 1. (Figure ) for a seismic coefficient of 0.15g. These results indicate
compliance with the design criteria established.

The results of the slope stability analyses are summarized in Table [. The
computer output of the stability anaiyses are presented in Attachment A to this technical
memorandum. :

(-
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GeoSyntee Comalianis

TABLE

R SUMMARY OF SLOPE STABILITY
LOPEZ CANYON SANI’?‘ARY LANDFILL
LAKE VIEW 'i‘F,RRAC?Q, CALIFORNIA

i

i

AVERAGE FAILURE ANALYSIS FACTOR OF SIESMIC
SLOPE SURFACE ® 'l‘YP€€ SAFETY COEFFICENT
INCLINATION ()
{Horz:Vert) 7 :
1.6:1 Circular ' Static [.80 NA
1.6:1 Circular Pscudo-Static I.35 0.15
Lol _ Po!ygonuim Static .51 NA
1.6:1 Polygonal'” Pseudo-Static L5 0.15
Nutess 18 Failwre surfaces are itlusteated in the graphical owtpul presented in Figum:l 4 through 7. ‘
23 Polyponsl-potential Tailere surfaces propagiaed theough weak sedin vrientod i an apparem dip ol 40 degrees
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ATTACHEMENT A

SLOPE STABILITY ANALYSES
COMPUTER OUTPUT
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*% PCSTABLS **

N
by
Purdue University
--5iope Stebility Analysis--
Simplified Janbu, Simplified Bishop
or Spencer’s Method of Siices
Run Date: 09-11-98
Time of Run: 8:56am
Run By: KRD
Input Data Filename: C:BBCS.DAT
Qutput Filename: £:88CS.0UT
Plotted OQutput Filename: €:BBCS.PLT

PROBLEM DESCRIPTION  Lopez Canyon Landfill - Boerow Area €

8-8' 1.6:1 slope Circular,

BOUNDARY COORDINATES

4 Top Boundasries
4 Total Boundaries

tBoundary X-Left Y-Left X-Right Y-Right Soit Type
Ko. (ft) (ft) (£t (fr) Below Bnd
1 .00 175.00 200.00 175.00 1
2 2060.00 175,00 505,00 365.00 1
3 505.00 365.00 530.00 365.00 1
4 530.00 365,00 670,00 250.00 1
1SOTROPIC SOIL PARAMETERS
1 Type(s} of Soil
Soil fotal Saturated Cohesion Friction - Pore Pressure Piez.
Type Unit Wi, Unit Wt. Intercept Angle Pressure Constant Surface
No. (pef) (pef) {psf) (deg) Param, {psf) No.
1 120.0 120.0 500.0 40.0 .00 .0 0

A Critical failure Surface Searching Method, Using A Random
Technique For Genmerating Circular Surfaces, Has Been Specified.

Croated Fri Sep 11 08:57:00 1998

‘Failure Surfaces Examined.

dinted Sun Sep 13 15:54:08 1998

Atk e

250 Trial Surfaces Have Been Generated,

10 Surfaces Initiate From Each 0f 25 Points fqualiy Spaced
Along The Ground Surface Between X = 150.00 ft.

H

and X 2590.00 ft.
Each Surface Terminates Between X = 450,00 ft.
and X = 550,00 ft.

Unless Further Limitations Were Imposed, The Minimum Elevation
At Which A Surface Extends Is Y = .00 ft.

10.00 ft, Line Segments Define Each Trial Failure Surface.

Following Are Displayed The Ten Most Critical Of The Irial
They Are Ordered - Most Critical

First.
* * Safety Facltors Are Calculated By The Modified Bishop Method * *

Failure Surface Specified By 39 Coordinate Points

Point X-5surf ¥-surf
No. {ft) {ft3
H 204,17 177.60
2 214,16 178,31
3 226,09 179.28
4 234,02 180.51
5 243.9 181.99 .
3] 253.76 183.72
7 263.56 185.70
] 273. 3 187.94
9 282.99 190.42
10 292.61 193,154
" 302.16 196.13
12 111.63 199.35
13 321.0% 202.82
14 330.30 206 .52
15 339.49 210.46
16 348.58 214.63
17 357.55 219.04
18 346,41 223.67
19 375.15 228.53
20 383,77 233.61
21 o 392.25 238.91
22 400.59 244 .43
23 408.78 250,16
24 416.83 256.09

Page
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- 4l
{ : 424.72 262.23 i 32 502.37 330.26
! e 432.46 268.58 . 33 509.58 337.18
] 27 . 440,02 275. 11 34 516.67 344,24
; 28 44T .42 281.84 . . 35 523.62 351.43
29 454 .64 288.76 36 530.43 358.75
30 461,69 295.86 ' 37 $33.48 362.14
3 468.54 303,14
32 475.21 310.59 N . Circle Center At X = 136.4 ; Y = 718.9 and Radius, 533.8
33 481.69 3i8.21 -
34 487.97 325.99
35 494,05 - 333,93 il 1.829  *&#
36 499,92 342.03 -
37 505.58 350.27
38 511.03 358.65
3% 514,93 365,00 1
: Failure Surface Specified By 36 Coordinate Points
Circle Center At X = 181.2 ; ¥ = 567.0 and Radius, 390.1
) Point X-Surf Y-Surf
ok 1.813  *xx ) ) No. (ft) (ft)
1 208,33 180.19
2 218.15 182.12
Failure Surface Specified By 37 Coordinate Points 3 227.92 184.25
. A 237.64 186.60
5 247.31 189.15
Point X-Surf Y-Surf 6 256.92 191.%1
No. (ft) (fty 7 266.47 194 .88
8 275.95 198.05
1 229.17 193.17 . . 9 285.36 201,43
2 239.00 195.00 10 294.70 - 205.01
3 248,79 197.01 11 303.96 208.79
4 258.55 199.21 12 313.13 212.77
5 26B.26 201.59 : - 13 3ez2.22 216.95
6 277.93 204.15 4 331,24 221.32
7 287.54 206.89 15 340,11 225.88
8 297.1 209.82 16 348.91 230.63
¢ 306.62 212.92 17 357.60 235.58
10 316.06 216.19 18 366.19 240.71
11 325,45 219.65 19 374.66 246.02
12 334.77 223.28 20 383.0% 251,51
13 344.01 227.08 : 2% 391.25 257.19
14 353.19 231.06 ) ’ ' 22 399.36 263.04
15 162.29 . 235.20 23 407.34 269.06
16 371.3% 239.52 : 24 415.19 275.25%
17 380.2% 244,00 25 422.91 281.61
18 389.10 248.66 26 430.48 288.14
19 397.86 253.47 27 437.92 294 .83
20 406,54 258.45 i 28 445.21 301.68
21 415.11 263.59 29 452.35 308.68
22 423,59 268.90 : 30 459.33 315.83
23 431.97 274.35 31 466,16 323.14
24 440.25 - 279.97 32 472.83 330.58
25 448.41 285.74 33 479.34 338.18
26 456.47 291.66 : 34 485.69 345.91
27 464 .42 297.73 : 35 491.86 353.77
28 472.25% 303.95 36 496.16 359.50
29 479.96 316.31 :
30 487.56 - 316,82 - Circle Center At X = 124.0 ; Y = 436.3 and Radius, 463.8
. 31 495.02 323.!‘? Py et e mmame taas e s e e M+ e s w4 g - R RSN A g ——— AL S0 A v 3 R L L gy e vwmm s 2 & i s  aa aaea 4 e aamao F——
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Failure Surface Specified By 38 Coordinate Points

Point X-Surf
No.- (ft)

1 208.33
2 217.96
3 227.54
4 237.08
5 246.57
6 256.02
7 265.41
8 276.75
9 284 .04
10 293.27
1 302.44
12 311.55
13 320,60
14 329.59
15 338.5%
16 347.36
17 356.13
18 . 364.84
19 373.47
20 382.03
21 390.590
22 398.90
23 407.21
24 415.44
25 423.59
26 431,64
27 439,61
28 44T .49
29 455,27
30 462.96
3 470.55
32 . 478.04
33 485 44
34 492,73
35 499.92
36 507.00
37 513.98
318 516.74

Circle Center At X =

* AR

1.843

Y-Surf
(ft)

180.19
182.91
185.77
188.77
191.92
195.20
198.63
202.20
205.91
209.75
213.74
217.86
222.11
226.50
231.03
235.68
240.47
245.39
250.44
255.62
260.93
266.36
271.91
277.59
283.40
289.32
295.36
301.53
307.80
314.20
320.71
327.33
334.06
340.91
347.86
356.92
362.08
365.00

31.5 ; v =

L322

825.1 and Radius, 668.7

failure Surface Specified By 34 Coordinate Points

Created Fri Sep 11 08:57:00 1998

Pr

‘el

Point X-Surf Y-Suef
No. (ft) (fe)
1 2¢5.00 190.57
2 234.85 192.33
3 2464.65 194.32
4 254.39 196.54
5 266,09 199.00
& 273.72 201.69
7 283.29 204 .60
8 292.78 207.74
@ 302.20 211.11
10 311.53 214.70
11 320.77 218.52
12 329.92 222.55
13 3535.98 226.80
14 347.93 231.26
15 356,76 235.94
14 365.49 240.82
17 374.10 245,91
18 382.58 251.21
19 390,93 256.71
20 399.15 262.40
21 &07.24 268.29
22 £15.18 274.37
23 422.97 280.64
24 £30.61 287.09
25 438.09 293.72
26 645,42 300.53
27 452,58 307.51
28 459.57 314.66
29 566,39 321.97
30 473,03 329.45
31 479,49 337.08
32 485.77 364.86
33 491.86 352.79
34 497,26 360.18
Circle Center At X = 156.3 ; Y

*hwh

1.856

* Rk

Failure Surface Specified By 40

Point X-Surf . Y-Surf

No. (fL) (ft)
1 2U8.33 180.19
2 218,33 180.56
3 228,31 181.17
4 238.27 182.01%
5 248.21 183.10
& 258.13 184,42
7 258.00 185.98
8 277.84 187.77

= 604.2

Coordinate Points

inted Sun Sep 13 15:54:08 1998
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1
12
13
14
15
16
17
18
19
20
21

22
23
24
25
26
a7
28
29
30
N
32
33
34
35
36
37
38
39
40

287.63

297.57
307.06
316.68
326.23
335.7%
345.11
356.43
363.66
372,79
381.82
390.75
399.56
408.26
416.84
425,30
433.63
441,82
449 .87
457.77
463,53
473.13
480.58
487.87
494,99
501.94
508.71
515.31
521.72
527.95
533.99
539.52

Circle Center At X

LA R}

1.859

189.80
192.07
194.56
197.29

200.26 -

203.43
206,84
210.47
214.33
218.40
222.6%
227.20

231.92 -

236.85
241.98
247.32
252.86
258.60
264.53
270.66
276.97
283.46
290,13
296.98
304.01
311.20
318.55
326.07
333.74
341.56
349.53
357.18

= 197.9 ; ¥

e s

Failure Surface Specified By 38

Point
No.

O 0O DN WA B L Y e

¥-Surf
(ft)

220.83
230.67
240,47
250.24
259.97
269.66
279.31
288.92
298,48
307.99
317.44
326.85

33619

Y-Surf
(ft)

187.98
189.80
191.78
193.92
196.23
198.69
201.31
204,09
207.03

210,12,

213.37
216.77

220.32

= 598.1 and Radius, 418.0

Coordinate Points

" Greated Fri Sep 11 08:57:00 1998 -

Pr

1

T T TR 7Y

15 354.70
16 363.86
17 372,96
18 381.98
19 390.93
20 399.81
21 408.61
22 417.33
23 425.97
24 434.53
25 463.00
26 44%1.38
27 459.67
28 467,87
29 475 .97
30 483,98
n 491.88
32 499.69
33 507.39
34 514.98
35 522.47
36 - 589.85
37 537.12
38 542.91

22L.03

227.%90 ;
231.9% .
236.07

240.38

244 .84

249.44

254.19

259.08

264.12

| 269.29

274.61
280.06
285.66
291.38
297.24
303.23
309.36
315.61
321.99
328.49
335.12
341.87
348.74
354.40

Circle Center At X = 114.8 ; Y = 788.2 and Radius,

Rk 1‘859 TRy

_ Failure Surface Specified By 35 Coordinate Paints

Point X-Surf
No. (fty
] 250.0¢
2 259.95
3 269,88
4 279.78
5 289.63
) 299,45
7 309.21
8 318.9
9 378.56
0 338.13
11 347,64
i2 7.06
13 366.40
14 375.64
15 384.79
16 3093.84
17 402.78
18 411.61
19 420.32
20 428,91
21 437.37

inted Sun Sep 13 15:54:08 1998

Y-Surf
(ft)

206.15
207.10
208.30
209.75
211.43
213.36
215.53
217.94
220.58
223.47
226.58
22%.93
233.51
237.32
241.3%
245.61
256.09
254.78
259.69

66%.5

"~ page
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- . .
shes, out

Circle Center At X

ik

445,69

453.88
461.92
469.82
477.56
485,14
492.56
499.82
506.90
513.81
520.56
527.08
533.44
535.94

1.873

275.69
281.43
287.38
293.51
299.85
306.36
313.07
319.95
327.0%

334,24°

341.64
349.20
356.92
360.12

216.1 ; ¥

ket

Failure Surface Specified By 42

Point
No.

N O AT W TN N

X-Surf
(fr)

200.00
209.99
219.96
229.92
239.85
269.76
259.64.
269.47
a79.27
289.03
298.73
308.37
317.96
327.49
336.94
346.33
355,64
364.86
374.00
383.05
392.0%
400.86

409.62

418.27
426.80
435.23
443,53
451,71
459.77
467.69

(47348

Y-Surf
{ft)

175.00
175.50
176.21
177.14

. 178.29

179.65
181.22
183.01
185,01
187.22
189.66
192,28
195,11
198.16
201.41
204 .87
208,53
212.39
216.44
220,70
225.15
229.79
234.62
239.64
244.85
250.24
255.81
261,56
267.49
273.58

2r9.8

= 611.7 and Radius, &07.0

Coordinate Points

" Created Fri Sep i1 08:57:00 1998

T

iadd

Eircle_Center At X = 182.0 ; ¥

e dok

1.874

e &

Faiture Surface Specified By 34

Point X-Surf Y-surf
No. (ft) (fe)
1 204,17 177.60
2 2t4.16 177.93
3 224,14 178.59
4 234.09 179.58
5 266 .00 180.89
& 253.87 182.53
7 263.68 184 .49
8- 273.41 186.76
9 283.07 189.36
i0 292.64 192.27
11 302.10 195.49
12 311.46 199.02
13 320.7¢ 202.86
14 329.80 206.9%
15 338.77 211.42
16 347.58 216,14
17 356.24 221.1%
18 366,72 226464
19 373.03 232.00
20 116 237.83
21 389.09 243.93
22 396.81 250.28
23 404.32 256.88
24 411.61 263.72
25 418.68 270.80
26 425,81 278.11
27 432.09 285.63
28 438,43 293.37
29 464,51 301,31
30 £50.33 309.44
n 455 .87 37.76
32 461,15 326.26
33 466.14 3134.92
34 470.82 343.71

Printed sun Sep 13 15:56:08 1968 77

% 32 483,14 286.29

: 33 . 490,65 292.89
34 498,02 299.65
35 505.264 306.57
36 512.31 313.564
37 519.22 320.87
38 575.98 328.24
39 54257 335.76
49 539.00 363,41
41 545,27 351.21
42 545,86 351.97

= 6£36.7 and Radius,

Coordinate Points

462.1

" Page S




[ C .~ " enter At X = 199.0 ; Y = 483.0 and Radius, 305.5 (- ) . S -
_ T 670.00 + d
; Wk 1 ‘8?? vk .
1
Y A X 5 FoT
.00 83.75 167.50  251.25 335.00 418.75
X O 4+---mrrven Horaaaoo EL TR Hmomme e L +
83.75 +
A 167.50 + .
) 3
..... 13
..... 132
S 912.
X 251.25 + ..91328
OO 1328.
S e 1124..
< 9132,
: N L
e e 91726..
I 3Bs.00+ L 61324..
S ..96122, .,
- eeeee 91123,
........... 611234..
- veriieennaes .6.123.,.
S 961123.. .
S 418,75 + e .. 661233...
T i 96.1233...
e 6611.33, .,
e (661124330,
- e 966114330.
- Ceeenee . DH6711133,
502.50 + e 9662113
- e 99622.11
, s 99622+
i S 976
P 586.25 +
bbes.out i ) " Created Fri Sep 11 08:57:00 1998 Printed Sun Sep 13 15:54:08 foea  — ~ 0 T " T Page 6




bbek.out

. 334.72
v 343,92 215.56
17 353.03 219.66
18 352.08 223.93
19 371.04 228.37
20 379.91 232.98
21 388.70 237.74
22 397.40 242.67
23 406,01 247.76
24 414.52 253.01
25 422.94 258.42
26 431.25 263.98
27 439,44 269.6%
28 447,56 275.55
29 455.5% 281.57
3¢ 463.42° 287.73
31 471.19 294,03
32 478.83 300.48
33 486,35 307.07
34 493.75 313.79
35 501.03 320.66
36 508,17 327.65
37 515.19 334,78
38 522.07 342.03
39 528.82 349.42
40 535,42 356.92
41 537.24 359.06
Circle Center At X = 126.9 ; V¥

e *hk

1.348

Failure Surface Specified 8y 39

X-Surf

211.62

= 709.9 and Radius, 539.9

Coordinate Points

Point ¥-Surf
No. (ft) (fty
i 212.50 182.79
2 222.38 184 .36
3 232.22 186.14
4 242.02 188.11
5 251,78 190.28
6 261.50 192.65 7
7 2717 195.21
8 280.78 197.94
9 290.33 200.91
10 299.83 204 .05
11 309.26 207,38
12 318.62 210.89
13 327.91 214.60
HA 337.12 218.49
5 346.25 222,57
16 355.30 225,83
17 364 .26 231.27
18 373.13 235.89
19 381,90 260.68

"Created Fri Sep 11 08:48:54 1998

;“) . T

P

390.58
21 399.15 250.80
22 407.62 256,12
23 £15.98 261,61
24 424.23 267.26
25 632.36 273.08
26 440 .37 279.06
27 L4827 285.21
28 456.03 291.51
29 463 .67 297.96
30 471,18 304,57
31 478.55 311.32
32 485.78 318.23
33 492,88 325.27
34 499.83 332.46
35 S06.64 339.79
36 513.29 347.25
37 519.80 354,85
38 526.15 362.57
39 528.07 365.00
Circle Center At X = 139.1 ; Y

*ik * ok

1.351

1

Failure Surface Specified By 38

Point X-Surf Y-Surf

No. (fty - (fty
1 212.50 182.79
2 222.23 185.1¢
3 231,92 187.58

4 241.56 190.21

5 251.17 193.014
6 260.72 195.96
7 270.23 199.07
8 279.68 202.33
9 289.07 205.75
10 298.41 209.32

1" 307.69 213.05

12 316.91 216.93
i3 326.06 228,96
14 335.15 225.14
15 344,16 229.47
16 353.10 233.94
17 361.97 238,57

18 370,76 243.34

19 379.47 248.25

20 388.10 253.30

21 396.64 258.50

22 405.10 263.84

23 413.47 269.31

24 421.74 276.93
2 429.93  280.67
Printed Sun Sep 13 15:54:15 1998 77

245.66

674.3 and Radius,

Coordinate Pgoints

497.0
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Ebck.out

RN

28
29
30
n
32
33
34
35
36
37
38

Circle Center At X

*hk

438,01
446,00 .
453.89 "

461,68
469.36
476.94
484.41
691.77
499.01
506.14
513.16
520.05
525.02

1.360

286.56
292.57
298.7%
304,99
311,39
3r.92
326.57
331.34
338.23
345,24
352.37
359.61
365,00

76.7 5 ¥

*ww

Failure Surface Specified By 37

point
Na.

e~ BN - R R

X-Surf
(ft)

225.00
234.84
244 .64
2%4.41

264.13

273.80
283.43
293.00
302.51
311.96
321.35
330.67
339.91
349.08
358.18
367.19
376.12
384.95
393.70
402.35
410.9
419.36
427.71
435,95

444,08

452.09
459.99
467.77
475.43
482.97
490.37
497 .65

504,79,

Y-Surf
(ft)

190.57
192.35
194 .32
196.48
198.83
201.36
204.08
206.98
210,06
213.33
216.78
220.41
224 .22
228.20
232.36
236.70
261.21
245.88
250.73
255.75
260.93
266.27
271.78
277.44
283.26
289.24
295.37
301.65
308.08
314.66
321.38
328.24

33324

= 774.9 and Radius, 607.5

Coordinate Points

“Created Fri Sep 11 08:48:54 1998

Pr

35
36
37

L]

Point
No.

PR
WD = 0 00N O TR N R e

4

Circle Center At X

,

Lol

. )mm_.uumAu.Eim“___m_mgiTT;EM,.“m

518.66

525.39

531.36

Circle Center At ¥ =

1.361

X-Surf
{ft}

212.50
222.43
232.32
262.17
251.98
261.74
271.45
281.09
290.67
300.17

© 309.60

318.94
328.20
337.36
346.42
355.38
364.23
372.96
381.57
390.06
398.41
406,63
414.72
£22.65
430.44
438.07
445,55
452.86
450.01
466,99
473.79
480,41
4836.85
£93.10
499,16
505.03
5160.70
511.55

inted sun Sep 13 15:54;15 1998

166.7 ; Y

342.38

369.65
357.0%
363.88

1376 ; ¥ =

Y-surf
(ft}

182.79
186.01
185.48
187.18
189.12
191.29
193.71
196.35
199,23
202.33
205 .67
209.23
213,02
217.G3
221.26
225.70
230.36
235:24
240.32
245.61
251.10
256.80
262.69
268.77
275.04
281.50
288. 14
294.96
301.96
309,12
316.46
323.95
331.60
339.41
347.36
355.46
363.69
365.00

594.4

702.9 and Radius, 519.8

Failure Surface Specified 8y 38 Coordinate Points

and Radius, 6414.2

“Page 3




S

1.364

Yok &

Failure Surface Specified By 36 Coordinate Points

X-Surf

Point
" No. (ft)
1 225.00
2 23489
3 24474
& 254.54
5 264,29
& 273.99
7 283.62
8 293.19
9 302.69
¢ - 2.
11 321.44
12 330.68
13 339.84
1% . 348.89
15 357.83
16 366,67
17 375.3¢9
18 383.99
19 392.46
20 400.81
21 409,02
22 £17.09
23 425.01
24 432.79
25 440.41
26 447.88
27 455.18
28 462,32
29 469,29
30 476.08
31 482.69
32 489,12
33 4£95.36
34 501.42
35 507.28
356 508.88
Circle Center At X =
il 1.378

1

Point  X-Surf

i
i Failure Surface Specified By 36
i

Y-Surf
{ft)

190.57
192.07
193.81
195.78
197.99
200.44
203.11
206.02
209.15
212.52
216.10
219.92
223.95
228.20
232.67
237.35
242.25
247.35
252.66
258.17
263.88
269.78
- 275.88
282.47
288.64
295.29
302,13
309.13
316.3¢0
323.64
331.15
338.80
346.61
354 .57
362.68
365.00

167.6 ; ¥

LE A

Y-Surf

= 402.2 and Radius, 415.6

Coordinate Points

bk ot

Created £ri Sep 11. 08:48:54 1998

B2 TAE T

*k Tk

1.380

Failure Surface Specified 8y 38

Point X-surf Y-Surf
No, (ft) (fe)
1 241,67 200.96
a2 ¢571.60 202.13
3 261.50 203.54
4 271.36 205,18
5 281.18 207.07
6 e90.96 209.18
7 200.48 211.53
8 - 510,34 214.12

(ft) (ft2

1 237.50 198.36
2 267 .44 199.462
3 257.36 200.72
4 267.24 202.26
5 277.08 204.04
6 286.87 206.06
7 296,62 208.32
8 306.30 216.82
9 315.92 213.55
10 325.47 216.51
11 334.94 219.71
12 344,34 223.14
13 353.45 226.79
14 362.86 230,67
15 371.98 234.78
16 331.00 239,10
17 389.91 243.65
18 398,70 248.61
19 407,38 253.38
20 415.93 258.56
21 424.35 263.95
22 632,64 269.55
23 440,79 275.34
24 448.80 281.33
25 456,65 287.52
26 464,36 293.89
27 471.91 300,45
28 479.29 307.20
29 486.51 3t4.12
30 493.56 321.21%
31 500.43 328.47
32 507.13 335.90
33 513.64 343.49
34 519.96 351.24
35 526.09 359.14
36 530,26 364.79
Circle Center At X = 199.1 ; ¥

= $06.7 and Radius,

Coordinate Points

Finted Sun Sep 13 15:54:15 1998

410.%

R e T T Eppm——

Page g



PO
i Y
i
i
i

1
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Circle Center At X =

¥ ¥

.00

83.75

167.50

251,25

335.00

h18ﬂ?5

1.382

frrrmena

441,84 278.7M
450,30 284 .04
458.68 289.49
466.99 293.05
475,23 306.73
483.38 306.52
491.45 312.42
499,44 318.44
507.35 324.56
515.17 - - 330.79
522.90 337.13
530.54 343.58
538.10 350.13
542.90 354.41

60.3 ; ¥ = 893.4 and Radius, 723.%

ek

A X { § F T

83.75 167.50 251.25 335.00 418.75

made e aaan L e R L +

.......... 1129..

....... ...l 1239,

............ 123...

............. 129...
.......... L1123,
............. 1133....
.............. 123....

............. 1123%...
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T R U (/ -, } _— s _E_A“N_mn__““ e e e TN
: Point X-Surf Y-Surf
Failure surface Specified By & Coordinate Points No. (ft) (fo)
. 1 209.56 180.95
Point X-Surf Y-Surf 2 222,72 176,82
No. (ft) (ft) 3 278.73% 174.54
- 4 486.05 346.71
1 202.78 176.73 5 488.33 350.99
2 205.77 175.33 6 490.71 356,10
3 278,78 170.72
4 501.29 350.92
5 502.21 362.66 ' : b 1,157 w*
6 502,61 363.51 :
*RX 1.157 *w* Failure Surface Specified By & Coordinate Points
. Point X-Surf Y-Surf
1 ' Ho. - (ft) (ft)
Faiture Surface Specified By 6 Coordinate Points
1 206.01 178.74
: 2 214,31 174 .87
Point K-Surf Y-Surf 3 278,70 170.02
No. . (ft) (fe) 4 497.42 ' 356.95
5 499.04 359.99
1 202.5% 176.56 & 499,89 361.82
2 205.52 175.16
3 278.79 171.15 : )
4 486.27 348.36 : Tk 1.162 =4
5 487 .14 349.99
6 489,469 355.46
. 1 .
kA E 1,157 . Faiiure Surface Specified By 6 Coordinate Points
Point X-Surf ¥-Surf
Failure Surface Specified By & Coordinate Points ) - No. {fty (fty
) 1 206.64 179.14
Point X-Surf- Y-surf 2 215,23 175.13
No. (fty - (ft) 3. 278.80 172.22
4 495.33 356.23
1 207.68 179.78 5 495.94 357.39
2 217.41 175.15 [ 497,26 - 360,16
3 278.79 174 .46
4 466.51 330.22
5 468,86 334.63 il 1.162  *x*
b 474.02 345,70
ol 1,157  #** Faiture Surface Specified By 6 Coordinate Points
Point X-Surf Y-Surf
3 . No, {ft) (fty
Failure surface Specified By & Coordinate Points ) . o
bbwk - p2 . cut o ’ " " Created Sun Sep 13 15:44:30 1998 printed Sun Sep 13 15:59:47 1998 ' “Page 2




K\ : 222.72 174.82

-y 278.73 176.54

4 486.05 346.71

5 488.33 350.99

6 490.71 356.10
wex 1515w

Failure Surface Specified By 6

Failure Surface Specified By 6

Point X-Surf Y-Surf

No. (ft) (ft)
1 202.51 176.56
2 205,52 175.16
3 278.79 171.15
4 486.27 348.36
5 487,14 349.99
2] 489,69 355,46

LT3 1‘5%8 ki

Failure Surface Specified By 6

Poing X-Surf ¥-Surf

No. (ft) {ft)
1 207.68 179,78
2 217.61% 175,15
3 278.79 174 .44
4 466.51 330.22
5 468,86 334.63

Coordinate Points

Point X-surf Y-Surf
No. (ft) (ft)
1 202.78 176.73
2 205.77 175.33 .
3 278.78 178.72
4 501.29 360.92
5 502.21% 362.66
& 502.61 363.51
* kW 1.517 ik

Coordinate Points

Coordinate Points

bbws -p2. out

Created Sun Sep 13 15:22:26 1998

f )”“'M"”“A'm“é T mo2 T us.0

el 1.518

+

Yok i

Point ®-Surf Y-Surf

No. £ty (1)
1 206,01 178.74
2 214.31 174.87
3 278.70 170.02
4 497.42 356.95
5 499.04. 359.99
6 © 499,89 361,82

L34 4 1-520 L 4.8 4

Failure Surface Specified By 6

Point X-Surf Y-surf
No. (ft) (ft)
1 206.64 179.14
2 215.23 175.13
3 278.80 172.22
4 495,33 356.23
5 495,94 357.39
& 497.24 360,16

ik 1.521 e e

Failure Surface Specified By 6

Point X-Surf Y-Surf
No. (ft) (ft)
1 208.90 180.54
2 219.83 175.44
3 278.76 173.18
& 4B4 B4 347.60

5 4B85.27 348.42
5 488,09 354.47

WK }.526 K%k k

Faiiure Surface Specified By 6 Coordimate Points

Coordinate Points

Coordinate Points

Printéa Sun Sep 13 15:59:57 1998

Page

2




	Coversheet
	Letter of Submission
	Summary of Revisions
	Table of Contents
	1. Introduction

	2. Revised Final Cover Design
	8. Revised Landscaping and Irrigation
	9. Revised Closure Cost Estimate
	10. Updated Closure Plan Implementation Schedule
	11. Revised Construction Quality Assurance Plan
	Appendix F
	Appendix G
	Revised CQA Plan Final Cover Construction
	Appendix J
	Tables
	Figures
	Appendix A
	Appendix B
	Appendix K

