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Dear Ms. Cayabyab and Mr. Dowdall:

The Chemical Waste Management, Inc. — Kettleman Hills Facility (KHF) encloses the following
document for your review and approval.

Modification No. 2 to Landfill Unit B-19 Closure Plan for Class I Portion, Kettleman Hills
Facility, Golder Associates Inc., April 2006.

The previous version of this document was submitted to your agencies on November 28, 2005, for
review and approval. A temporary authorization request to implement certain aspects (i.e., slope
change) of the closure plan modification was submitted to the Department of Toxic Substances Control
(DTSC) on March 13, 2006. There have been many discussions before and after these submittals on
the modification to the Landfill B-19 Closure Plan, the proposed bioreactor project, and various
nuances to the implementation of a partial closure. The KHF met with the DTSC in Sacramento on
March 17, 2006, for a technical review session. Primarily based on that meeting, the KHF has
prepared this second modification to the closure plan. Modification No. 2 will be the document for the
DTSC to base its decision on the temporary authorization request and the near future Class 3 permit
modification request. The Regional Water Quality Control Board should use this enclosed document
for a pending request to amend the current Joint Technical Document, allowing the slope change to 3:1
(effective) for the Class IVIII landfill, as well as for the closure of the Class I portion of Landfill B-19.

For your reference, the KHF also encloses a summary of the DTSC/KHF comments and the
KHF/DTSC responses for the pending closure of the hazardous waste portion of Landfill B-19.
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1.0 INTRODUCTION

1.1

1.

Objectives and Scope

This closure plan is submitted as a proposed revision to the previously approved modified closure
plan (TRC and RUST Environment & Infrastructure (RUST), 1997) submitted pursuant to Title 22 of
the California Code of Regulations (22 CCR) §66264.112. The primary objectives of this revision are
to:;

e DProvide for closure of the remaining Class [ portion of Landfill Unit B-19 (Landfill B-19) at
the Kettleman Hills Facility (KHF).

* Amend the final closure grades of the entire B-19 unit by removing planned placement of
Class IVIII waste at the southern portion of Landfill B-19 and changing the Class [I/III cover
slope from 4:1 (horizontal to vertical) [H:V] to 2.5:1 (H:V) between drainage benches
{effective 3:1 (H:V) when benches are included).

e Address the potential impacts of converting a portion of the Class IVIII landfill to be operated
as a bioreactor unit.

e Identify a monolithic cover as the cover profile for Class II/1II waste.

e Amend the stability buttress configuration due to a revised waste fill configuration as
discussed above.

» Amend the proposed Class I waste prism closure schedule.

e Present engineering analysis demonstrating that the landfill, with the proposed amendments,
complies with requirements of the state regulations in CCR Titles 22 and 23.

The physical modifications to Landfill B-19 are presented on Figures 1-1 and 1-2. Each of the
modifications is discussed in more detail in Section 2.0 of this report. Supporting engineering
analysis is presented in Section 3.0.

Closure of the existing hazardous waste portion of the Landfill B-19 will occur in accordance with 22
CCR Division 4.5, Chapter 14, Article 7, and those requirements of 23 CCR, Division 3, Chapter 15,
Article 8 that are applicable to Class I landfills. Full size design plans for the closure of Landfill B-19
are included in Appendix A, for easc of review a reduced size set of plans is included in the Figures
section as well. This closure component is referred to herein as the “final cover”, see Detail 2 on
Sheet C-7. The Class II/IIl wastes currently being disposed of In the remaining airspace in the
Landfill B-19 are isolated from the Class I waste prism by a composite separation liner that also
tunctions as the Class T final cover (for that portion of the waste unit). This closure component is
referred to herein as the “separation liner”, see Detail 1 on Sheet C-7. The components of the final
caver and separation liner were previously approved by the Department of Toxic Substances Control
(DTSC) and the Regional Water Quality Control Board (RWQCB). Construction of the Separation
Liner was completed in 2004,

When the closure construction for the Class T “final cover” is completed (projected for 2006) in the
southern portion of Landfill B-19 (see Sheet C-2) and the DTSC and RWQCB have approved the
closure construction reports for Landfill B-19, the hazardous waste portion of the unit will be
considered closed. At that time, the closure cost estimates for 22 CCR requirements will no longer be
necessary for this unit (the closure cost estimates for the Class IVIII portion will continue to be
maintained in accordance with 27 CCR requirements) and the closure cost estimate for 22 CCR
requirements will be adjusted accordingly. The annual post-closure inspections will be conducted.
The operational and financial management of Landfill B-19 will be as a partially closed hazardous
waste unit (and an active solid waste unit); however, the DTSC retains its authority over the entire
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landfill and will be contacted for any changes to the closure of the Class IVIIT portion of the landfill
and approval may be required for changes that may impact the Class I portion of the landfill.

1.2 Site Background

1. KHF is a Class I hazardous waste treatment, storage and disposal facility and a Class 1I/II disposal
facility, owned and operated by Chemical Waste Management Inc. (CWMI) since 1979. As shown in
Figure 1-3, KHF is located in unincorporated western Kings County, California approximately 1 mile
north of State Route 41 (SR-41), approximately 3.5 air miles southwest of Kettleman City, 6.5 air
miles southeast of the city of Avenal, and approximately 2.5 road miles west of Interstate 5 (I-5).

2. KHF is an approximately 1,600-acre site, of which 499 acres are currently permitted for Class I
hazardous waste and Toxic Substances Control Act (TSCA)-regulated polycholinated biphenyls
(PCB) waste and Class II/III waste operations. KHF is permitted to accept most hazardous wastes as
defined by Title 40 of the Code of Federal Regulations (CFR), Part 261, and 22 CCR, Division 4.5
Chapter 11. Hazardous wastes are transported to KHF by truck primarily via I-5 to SR-41. Class
I/ waste disposal operations at KHF are limited to Landfill B-19.

1.2.1 History of Landfill B-19

1. Landfill B-19 was permitled as an approximately 43-acre Class I Landfill with approximately seven
million cubic yards of total capacity. Landfill B-19 consisted of four phases (IA, IB, 11 and III).
Landfill B-19 was constructed between 1986 and 1989, and began accepting Class 1 waste in 1987,
In 1988, after approximately one million cubic yards of Class [ waste had been disposed of in Phase
IA, a portion of the waste and primary liner slipped, resulting in a horizontal and vertical movement
of the waste prism in Phase IA. While there was movement in the waste prism, the composite liner
system contained the waste so that there was no release to the environment.

2. Pursuant to established procedures, various federal, state and local agencies were immediately
notified of the waste slippage in Phase IA. Subsequently, the approximately one million cubic yards
of Class 1 hazardous waste in Phase JA was transferred to Phases I and Il of Landfill B-19. A
temporary cover was placed over the slope and floor of Phase A to prevent rainwater from entering
the remaining liner and leachate collection materials on the floor.

3. Through 1992, approximately three million cubic yards of Class I waste has been disposed in Phases
IB, IT and III. In 1992, Landfill B-19 was placed into an inactive status by CWMI and Landfill Unit
B-18 became the operating Waste Management Unit (WMU) at KHF. In accordance with the
DTSC's request, an interim cover comprising a 40-mil flexible membrane liner (FML) was placed
over the phases IB, IT and III of Landfill B-19.
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4,

In 1997, CWMI converted Landfill B-19 from a Class I WMU to a Class II designated waste and
Class III Municipal Solid Waste (MSW) unit. The final fill configuration was identical to the earlier
Class I fill plan, with the exception that the balance of the fill material was Class II/III waste. The
Phase IA base liner system was designed in accordance with CCR Title 27. In order to reclaim the
remaining airspace in Landfill B-19, a separation liner overlying portions of the Class I waste was
designed. The separation liner scrves as the closure cover for that Class I waste to prevent the
migration of liquids and landfill gas from the MSW into the hazardous waste. As shown on Sheet
(-2, the reconstruction of Phase IA and the construction of the first phase of the separation liner
occurred in 1998,

In 2003, construction drawings were prepared for the second phase of the separation liner. The
second phase encompassed the remaining approximately 12 acres of separation liner. As shown on
Sheet C-2, the second phase of the separation liner construction was completed in early 2004.

1.2.2. Future Steps In the Closure of Landfill B-19

e Approximately 11 acres of Class T waste remains to be capped with final cover (see Sheet C-
2). This remaining area will not be covered with MSW; however, portions will be covered by
construction of the soil stability buttress, as shown on the design drawings in Appendix A.
Closure of the remaining portions of the Class I landfill and the remaining portions of the
stability buttress are scheduled for completion in 2006.

e For the Class IIII portion of Landfill B-19, an evapotranspirative (ET) final cover system is
proposed. A preliminary design, including UNSAT-H computer modeling, was prepared and
submitted as part of the Joint Technical Document (JTD) (Shaw, April 2006) for the Class
[1/111 portion of the landfill. The preliminary design assumed “typical” on-site soils will be
used. The ET cover will consist of an approximately four-foot thick monolithic final cover
layer of suitable soils. Suitability of the specific soils for the cover will be completed as part
of the final design and/or during construction. Confirmation of the source will include
strength testing to confirm stability and hydraulic properties to confirm materials are
consistent with the UNSAT-H modeling. Closure of the Class II/III portion of the landfill
will be performed in accordance with the requirements and schedule provided in the JTD. A
final Closure and Post-closure Maintenance Plan will be submitted to the appropriate
agencics in accordance with Title 27 requirements.

e The Class II/HI portion of the landfill is planned to continue operations as a bioreactor
disposal unit. Based on the nature of the anticipated settlement, disposal operations will
fluctuate between B-19 and the proposed B-17 Class IVII landfill to allow for and take
advantage of anticipated settlement related to the bioreactor operation. Ultimate closure of
the Class IVIII portion could be as late as 2015 depending on the continuing rate of
settlement. A general description of how the bioreactor will operate is provided in Appendix
B (excerpt from JTD [Shaw, April 2006]). Bioreactor operations are expected to continue for
several years. These operations will be performed under the jurisdiction of the RWQCB and
the Local Enforcement Agency/California Integrated Waste Management Board
(LEA/CTWMB).
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1.3

Site Description

1.3.1 SITE GEOLOGY AND PHYSIOGRAPHY

1.

The area in which the site is located is characierized by generally northwest-trending rolling hills with
broad ridges and intervening valleys which generally mimic broad folds in the underlying
sedimentary rock strata. Onsite elevations range from approximately 730 feet mean sea level (MSL)
at the south end of the active 499-acre waste management area to a high of over 900 feet MSL near

the northern end.

The KHF is situated on the west flank of the Kettleman Anticline. The facility is underlain by an
interbedded sequence of marine and non-marine sediments of the San Joaquin Formation. These
sediments consist of an alternating sequence of sandstone, silistone, and claystone beds, which
generally dip 25 to 35 degrees southwestward.

1.3.2  FAULTING AND SEISMICITY

The facility is located in a seismically active area of south-central California. The seismicity at KHF
was most recently evaluated by William Lettis & Associates, Inc. (Lettis, 1997) to determine the
magnitude of potential ground motions at the site during an earthquake event. Seven faults or their
segments were identified as potential earthquake sources located within approximately 115 km (71
miles) of the site. The closest seismic sources to the site are segments associated with the Blind
Ramp Thrust Fault (recuirence interval between 700 to 3,000 years) present beneath the site at
distances between 10 to 27 km (6 to 17 miles). The most active seismic sources are associated with
the San Andreas Fault (recurrence interval less than approximately 345 years) located approximately
35 km (22 miles) west of the site.

More recently, the seismicity at the KHF was evaluated by Hushmand Associates, Inc. (November .
2006) to update the site design earthquake parameters in support of the proposed modifications to
Landfill B-19 (i.e., final grading plan and bioreactor)(see Appendix C). A more recent attenuation
relationship (e.g., Bozorgnia, Campbell, and Niazi, 1999} was used to determine the peak horizontal
ground accelerations (PHGAS), response spectrum, and time histories for the design events.

The Blind Ramp Thrust and San Andreas faults produced the highest near-field and far-field ground
motions at the KHF, respectively. The ground accelerations for the near-field event are associated
with a Magnitude (M) 6.6 event from the Ramp Thrust Kettleman Hills North Dome segment of the
Blind Ramp Thrust faults (Hushmand, 2003). The ground accelerations for the far-field event are
associated with a M 7.8 event from the San Andreas Slack Canyon-Cajon Pass segment of the San
Andreas faults (Hushmand, 2006).

PHGAs of 0.57g and 0.21g were estimated for the near-field and far-field events, respectively. The
calculated PHGA of 0.57g corresponds to an average return period of approximately 1,000 years
{Hushmand, 2006).

No evidence of fault rupture hazard is known to exist at the project site. Landfill B-19 is not located
within or near an Alquist-Priolo Special Studies Zone (Hart, 1992).

Although faults have been identified within 0.9 km (3,000 feet) of KHF, seismic evaluations of the
site have not uncovered evidence to suggest that the faults have been displaced during Holocene time
(Roger Foott Associates, Inc., 1990).
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1.3.3  GROUND WATER

1.

Ground water occurs beneath the site in saturated sandstone beds, or water-bearing zones (WBZs),
which range in thickness from less than 5 to more than 60 feet, and which are isolated hydraulically
from one another by intervening siltstone and claystone intervals. The depth to ground water in the
sandstone WBZs ranges from about 300 to greater than 500 feet, with an average depth of about 450
feet. The dissolved solids content of the ground water is relatively high and the yield from
monitoring and test wells is low. Therefore, the ground water is unsuitable for most purposes.

Data collected from monitoring wells around the site and from various hydrogeologic studies have
indicated that the ground water level is well below the depth of any excavations for Landfill B-19
(EMCON Associates, 1985; revised 1986). In addition, no perched water zones were encountered
during the excavation of any of the landfill phases. The ground water level is estimated to be
approximately 300 feet below the ground surface in the area of Landfill B-19 (Golder Associates, Inc.

1991).

134 CLIMATE

1.

1.4

In general, the climate at the KHF is characterized by hot dry summers and cool winters with modest
amounts of rainfall, The regional meteorology is influenced by a semi-permanent subtropical high-
pressure belt in the Pacific. The Pacific high moves northward and southward seasonally, thereby
allowing storms into the valley during the winter and resulting in hot, dry weather in the summer.,

As reported in Bulletin No. 881 of the U.S. Department of Commerce/National Oceanic and
Atmospheric Administration (NOAA) (1992), the daily temperatures from 1961 to 1990, recorded at
the Kettleman Climatological Station, ranged from a mean low of 38.6°F (in January) to a mean high
of 98.5°F (in July), with an annual normal temperature of 65.2°F. The Kettleman Climatological
Station (station number 4536, latitude 36° 04°N, longitude 120° 05°W, elevation 508 feet above mean
sea level) is located approximately 8.5 miles north-northwest of the KHF.

Based on the Western Regional Climate Center (WRCC) database, the mean annual precipitation at
the Kettleman Climatological Station between 1948 and 2001 was 6.56 inches. The maximum annual
precipitation of 14.92 inches occurred in 1998. The mean monthly precipitation was lowest in July
(0.01 inches) and highest in January (1.42 inches). The maximum one-month precipitation of 5.76
inches occurred in January 1995. The 24-hour Probable Maximum Precipitation (PMP) calculated
with the Log-Pearson Type III distribution is 7.4 inches (RWQCB, 1989). The PMP is used for all
stormwater calculations.

As reported in NOAA National Weather Service Report No. 34 between 1949 and 1978, the mean
annual evaporation recorded at the Kettleman City Climatological Station was 102.1 inches., Average
monthly evaporation is lowest in December (1.85 inches) and highest in July (16.57 inches).

The wind conditions at the KHF are mostly calm (0-5.5 mph), and winds originate predominantly
from the north-northwest.

Regulatory Requirements

Table 1-1 lists the information requirements of the DTSC and RWQCRE for the modified closure plan.

California is an RCRA authorized state and therefore meet or exceed the requirements of Title 40 of
the Code of Federal Regulations {CFR). The numbering format of the California Hazardous Waste
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Regulations are similar to (i.e. prefixed by 66) the federal regulations allowing for a quick cross
reference. An example of where the CCR is more restrictive than the CFR is found comparing
22CCR §66264.19 to 40CFR §264.19. The CCR requires the CQA officer to be a registered Civil
Engineer where CEFR requires only a registered engineer. By meeting the requirements of CCR, the
site also complies with the requirements of CFR.
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2.0 MODIFIED CLOSURE PLAN COMPONENTS

2.1

1.

2.2

Overview of the Modified Closure Plan

Design drawings for the modified closure plan are provided in Appendix A. Construction of the
separation liner has been completed to the proposcd revised limits of Class IVIII waste. Partial
closure reports were submitted to the DTSC for their review. The remaining southern portion of the
Class [ waste (approximately 11 acres) will not be covered with Class II/IH waste and will therefore
be closed in accordance with the approved Class I final cover design. The Class 1 final cover
presented in this plan is designed to accommodate this revised Class II/III waste configuration.

As shown in Figure 1-1 and 1-2, the proposed revision to the final closure configuration reduces the
footprint of the Class [/III waste. Consequently, the limits of the separation liner are reduced while
the limits of the Class I final cover (not underlain by Class IVIII wastes) are increased. The
respective components of each system were previously approved by DTSC and RWQCB and remain
unchanged. Additionally, the perimeter stability buttress was modified to address the proposed
changes in the final closure configuration and conversion of a portion of the Class IIIII landfill into a

bioreactor.

Closure of the Class I landfill will be complete when the final cover, consisting of the separation liner
and final cover, over the Class I waste prism 1s certified as complete. Phasing and scheduling for
these installations are addressed in Section 2.5.

Modified Cover Components

As shown on Sheet C-2, the separation liner covers the north half of the Class [ waste prism. The
separation liner cross section is shown in Detail 1 on Sheet C-7 of the Design Drawings. The
separation liner system consists of the following components, from bottom to top:

A two-foot thick Tow-permeability foundation layer (k <1x107 cm/sec) layer;

A 60-mil textured (both sides) high density polyethylene (HDPE) geomembrane;
A geocomposite drainage layer; and

A two-foot thick operations layer.

* & @& 9

The liner system was specifically designed to provide for separation of the Class I and Class 11/111
wastes, considering: (1) requirements for static and seismic stability; (2) minimizing infiltration of
water or Class IIIII leachate; (3) minimizing landfill gas migration (e.g., from Class III municipal
solid waste) into the Class I waste prism; and (4) protecting the FMI. and drainage layer from
equipment operations of the overlying Class IVIII fill activittes. Section 3.2.2 addresses the
engineering equivalence of this type of cover compared to the Class I waste cover that is currently
permitted for the remaining hazardous waste portion of Landfill B-19 and other hazardous waste

disposal units.

As shown on Sheet C-2, the southern areas of the Class I waste prism, not covered with the Class
II/1I1 separation liner, will have a final cover system as shown in Detail 2 on Sheet C-7 of the Design
Drawings. This final cover system consists of the following components, from bottom to top:

e A |-foot thick foundation layer;

e A l-foot thick low-permeability foundation layer (k <1x10”° crm/sec); -
e A 40-mil thick textured (hoth sides) HDPE geomembrane;
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2.3

e A geotextile drainage layer; and
e A minimum 2.5-foot thick vegetative layer.

The separation liner and final cover configurations were previously approved by the DTSC in the
site’s Part B permit renewal as well as the previous modified closure plan. The RWQCB approved
the separation liner and final cover configurations with the original Joint Technical Document for the
Class H/III landfill.

The soil and geosynthetic components of the cover system will be constructed using industry standard
guidelines and specifications. A Construction Quality Assurance {CQA) program meeting the
requirements of 22 CCR § 66264.19 will be implemented during construction and implementation
will be under the direction of a California registered professional Civil Engineer. The CQA Plan and
Technical Specifications used for the 2006 Buttress Construction are included as Appendix D. As
part of the CQA program, borrow source testing will be conducted to confirm so0il and Geosynthetic,
liner materials meet or exceed the strength values used in the stability analysis.

The existing temporary cover over the Class [ waste prism is anticipated to include a minimum of 2-
foot of compacted soil below an existing 40-mil HDPE geomembrane. Prior to construction of the
final cover liner system, the interim geomembrane cover will be removed and dispoesed in Landfill
B-18. The thickness of the foundation layer will be confirmed through hand excavation of test pits by
qualified personnel. Additionally, the permeability of the top one-foot of soil (in areas where no
more $0i] is to be placed) underlying the HDPE geomembrane will be confirmed to be less than 1x10°
*cm/s. The hydraulic conductivity will be determined in the laboratory on relatively undisturbed
samples obtained from the foundation layer. Samples will typically be collected using 3-inch
diameter Shelby tubes. The in-place soil layer will be integrated into the final cover liner, with
additional soil (k<1x10”°cm/s) added where necessary to achieve the minimum 2-foot thickness.

Additional soils for construction of the cover systems will either be excavated onsite or imported.
The KHF contains sufficient onsite soils to complete the closure, although these soils may require
processing to meet the permeability requirements. Soil materials obtained from the Landfill B-17
borrow area have been consistent with the design criteria established in the technical documents.
Additional testing will be conducted in accordance with the specifications and CQA Plan. For
example, during 2004/2005 construction projects, borrow soils have typically been classified as sandy
lean clay with the following properties:

e  USCS Classification: low-plasticity clay (CL)

Maximum Density (ASTM D1557):100 to 123 pef with an average of 110 pef (39 tests)
Optimum Moisture (ASTM D1557): 12% to 17% with an average of 15% (39 tests)
Gradation (ASTM D422): 99% passing #4 Sieve, 56% passing #200 Sicve (24 tests)
Atterberg Limits (ASTM D4318): Plastic Limit 32 to 52, Liguid Limit 14 to 16 (3 tests)
Shear Strength (various) greater than 33 degrees and 100 psf ¢cohesion (12 direct shear tests
and 14 Cone Penetration Tests).

Surface Water Drainage System

The existing surface water drainage system at KHF is designed to accommodate flows from the
Probable Maximum Precipitation (PMP) event as required by CCR Title 22. Collector ditches and
swales are installed around the perimeter of each Class I hazardous WMU, including Landfill B-19.
This system prevents run-on and run-off from eroding or otherwise damaging the final cover,
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2.

24

A Storm Water Management Plan (IT, 2000} for the Class I WMUSs at KHF was previously submitted
to the DTSC and RWQCB. This plan shows existing and planned drainage features that will receive
flow from and convey flow around the Landfill B-19 area. CWMI inspects the site for ponding water
and erosion during the rainy season, with adjustments made as necessary, including, but not limited
to, regrading, pumping, temporary berms, or installation of drainage pipes and culverts. Engineering
analysis for Landfill B-19 is discussed in Section 3.2 .4.

The separation liner and final cover are both designed to prevent ponding of liquids and provide long-
term minimzation of liquids infiltrating through the Class I waste. The surface water runoff will be
direcled to perimeter storm water drainage channels by means of diversion berms, downdrains, and
channels as shown on Sheet C-9. The perimeter drainage channels convey the collected water to the
East Retention Basin, which can be seen on Sheet C-9 of the Design Drawings.

Any runoff that comes in contact with the Class IVIII waste will be managed as leachate and not
returned to the surface water management system.

Special Control Systems

2.4.1 LEACHATE COLLECTION AND REMOVAL SYSTEM

1.

Landfill B-19 has four (4) leachate collection sumps. Each sump has a primary, secondary and
vadose monitoring location. The Phase 1A sump collects leachate from the Class IVIII landfill. The
Phase 1B, 2 and 3 sumps collect leachate from the Class I wastes. The Phase 1A sump has collected
as much as 25,000 gallons in 1999 to as little as 3,000 gallons in 2002. Since buildout of the Class
TI/111 separation liner in early 2004, the Phase 1 A sump has collected approximately 10,000 to 20,000
gallons per year. The Class I sumps remove less than 1,000 gallons per year.

The leachate collection system for each unit is generally comprised of a one-foot thick granular
drainage layer on the base grades (i.e. less than 3% slope) and geocomposite drainage layer on slopes
(i.e. greater than 3% slope). The geocomposite is a highly transmissive layer which has equivalent
flow capacity to the one foot granular layer.

Approximately 18.3 acres of the 30-acre Class IVIII WMU in Landfill B-19 is proposed to be
converted to a bioreactor; the remaining 11.0 acres of the Class [I/II1 WMU, which are located over
the separation liner, will be a control unit and remain a traditional “dry” landfill. Four acres of the
bioreactor will be over the Class I separation liner. Liquid and high moisture content wastes, such as
recirculated leachate, waste water, biosolids (to include sewage sludge), food processing liquids and
oil field brine, will be mnjected into the Class II/III waste through either horizontal injection galleries
or vertical wells spaced throughout the waste mass. As indicated in the JTD (Shaw, April 2006), up
to approximately 60 gallons of liquid per cubic yard of waste must be injected to maintain the optimal
moisture content for the bioreactor operation, resulting in up to a net volume of 170,000 gallons per
day (gpd) of liquids added to the waste mass. The expected leachate generation rate for the control
unit, which is subject to waste decomposition and storm water infiltration only, should be consistent
with the histortc measurements which are less than those predicated by RUST (1997).

The leachate collection and removal system (LCRS} for the Class II/Ill WMU is designed to maintain
less than 1-ft. of leachate over the liner system. The design capacity of the LCRS is approximately
260,000 gpd assuming a leachate depth of 1-foot (RUST 1997). The proposed conversion of the
Class I/IIf WMU to a bioreactor would result in an estimated peak leachate generation rate of
182,000 gpd, which is comprised of both the bioreactor operation liquids and infiltration from storm
water. The resulting leachate depth over the base liner system is estimated not to exceed
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approximately 6.5 inches (Shaw, 2005). The depth of leachate over the separation liner will be
contained within the 0.25-inch geocomposite layer. The leachate head on the separation liner is not
expected to be a significant potential source of leakage through the separation liner (Shaw, 2000).

Based on the results of these evaluations, it was concluded that the existing LCRS for the Class II/III
WMU 1s capable of handling the additional liquids generated by the proposed biorcactor (Shaw,
2006). Furthermore, a majority of the separation liner, which is located in the control unit, should not
be exposed to the increased liquids volume. The four-acre segment of the separation liner located
within the proposed bioreactor limits has a slope of approximately 3H:1V and contains a drainage
layer (geocomposite) that is similar to the drainage layer incorporated for the sideslopes in the Class

[I/TIT WMU.

The amount of leachate expected to be generated in the control unit is limited due to the following
factors:

e KHF is located in a semi-arid climate that naturally limits the amount of precipitation that can
percolate into the waste prism.

e Daily cover and intermediate cover will further reduce the amount of rainfall that can
percolate into the waste prism.

o Class III municipal solid waste and Class I designated waste expected to be disposed at the
site is relatively dry (i.e., typical moisture content of approximately 20 to 25 percent).

¢ Liquid or semisolid wastes would be solidified prior to landfilling

¢ Historic leachate generation rates are fow compared to previous models,

The Class I prism 1s isolated from Class IFVIII waste by the separation hner. The separation liner
includes a drainage layer as described in Section 2.2 to remove leachate generated by the Class II/HI
waste. This drainage layer, as well as the HDPE geomembrane, minimizes the potential for
infiltration into the Class I waste prism. The drainage layer conveys leachate to a collection point in
the Phase [A area.

Section 3.3.2 discusses the engineering equivalence of the separation liner to adequately prevent
infiltration.

242 TLANDIILL GAS MIGRATION CONTROL

2.5

The Class I wastes within Landfill B-19 are not prone to generating landfill gas. Therefore, gas
control systems internal to the Class I waste prism are not necessary.

The Class II/1II waste currently being placed in Landfill B-19 is likely to generate landfill gas. The
design of the separation liner and the Class I/III fill incorporates measures to prevent landfill gas
migration into the Class I landfill prism. The separation liner includes a geomembrane, in part, for
this purpose. In addition, the Class IVIII area of Landfill B-19 will incorporate an active gas
collection system, which will minimize gas pressure within the Class IVIII prism. The combination
of the separation liner system and the active gas collection system will minimize migration of landfill
gas into the Class I prism.

Closure Sequence and Schedule

Closure of the Class T waste prism is occurring in three phases. The first two phases were associated
with the conversion of Landfill B-19 from a Class I WMU to a Class II/TIl WMU and the construction
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of a separation liner over a portion of the Class I waste prism. The third and final phase involves the
pending construction of the soil stability berm and final cover over the Class I waste prism.

In October 1997, RUST/TRC completed the design for converting Landfill B-19 from a Class I
WMU to a Class [/Ill WMU. The final grading plan was identical to that previously prepared by
Golder (1991). To prevent the migration of liquids from the Class IVIII waste into the underlying
Class [ waste, a separation liner was designed.

In October 1998, the first phase of separation liner construction was completed. The construction
encompassed all of Phase 1A and most of Phase 1B, which contained some Class I waste. In these
areas, the separation liner was installed per the construction documents. Per the requirements of CCR
Titles 22, 23 and 27, a partial closure report and CQA report were prepared and submitted to the
various agencies. Landfill B-19 started receiving Class IIIII waste in November 1998.

In late 2003 and early 2004, the second phase of separation liner construction was complieted at
Landfill B-19. The second phase included the remaining separation liner. As with the ecarlier
construction project, a partial closure report and CQA reported were prepared and submitted to the
DTSC (for closure) and the RWQUCB (for closure and Class IFIII disposal area construction).

An approximately 100,000cy portion of the stability buttress was constructed in late 2004 along the
eastern side of Landfill B-19.

An additional approximately 290,000¢cy portion of the stability buttress was constructed in late 2005
which added to the 2004 construction along the eastern side of Landfill B-19.

The remaining portion of the stability buttress and remaining areas to be closed with the Class I final
cover, as shown on Sheet C-4 and Sheet C-5, will be completed in 2006.

The Class IIIII portion of the landfill will continue to receive waste (solid and liquid) until the final
grades are achieved.

The Bioreactor will begin operations in late 2006 (projected) and continue to operate for several
years. Operations may shift to the proposed B-17 landfill while the bioreactor continues to be
operated in B-19 to allow for settlement. Once adequate settlement has occurred, operations will
return to B-19 to again fill to the permitted final grades. This interactive approach may be
implemented several times until settlement subsides and it is no longer feasible to place additional
wastes. The bioreactor will be operated under the jurisdiction of the RWQCB and LEA/CITWMB.

After settlement related to the Bioreactor operation has essentially ceased and final waste grades are
achieved, the Class IV/III portion of the landfill will be closed with an ET cover. The design and
construction of the ET cover will be included in the Final Closure Plan for the Class IVIIT portion of
the landfill.
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3.0 AMENDED MODIFIED CLOSURE PLAN ENGINEERING ANALYSIS

3.1  Overview of Engineering Analyses

1. The engineering analysis presented within this report was prepared in sufficient detail to support the
Landfill B-19 Ilazardous Waste closure design. A general discussion of the cngineering analysis is
presented below, with details included in the appendices.

2. Components of the closure cover for the existing Class [ waste contained within Landfill B-19 are
presented in Section 2.2. The limits of the separation liner and final cover are shown on Sheets C-2
and C-4. As demonstrated by the engineering analysis below, the closure cover sections for the Class
I landfill will protect the environment and human health by providing a stable landfill configuration
and minimizing infiltration into the waste. Table 3-1 summarizes the regulatory requirements for
closure of Class I landfills in accordance with CCR Titles 22 and 23.

3.2 Engineering Analyses
32.1 STABILITY EVALUATION

1. RUST evaluated the static and seismic stability of the modified configuration of Landfill B-19 with
Class 1I designated waste and Class III municipal solid waste (MSW) fill, and separation liner over
the existing Class I hazardous waste within Landfill B-19. The results of the stability evaluation were
presented in Preliminary Stability Evaluation, July 1997 (also included as an appendix in the
TRC/RUST modified closure plan). The purpose of the stability evaluation was to verify that the
design provided a stable configuration both statically and seismically during the Maximum Credible
Earthquake (MCE). Specifically for the Class I portion of the landfill, the analysis was performed to
demonstrate that statically the factor of safety was greater than 1.5 and seismically induced permanent
displacements along the Class I landfill base liner and along the Class I separation liner were less than
the design criteria of six inches and the final cover displacements were less than 12 inches.

2. Hushmand (April 2006) evaluated the static and seismic stability of Landfill B-19 to address the
modifications of the closure plan, including: conversion of a portion of the Class IVIII WMU to a
bioreactor, and revision of the Landfilt B-19 grading plan. The bioreactor results in a waste that is
heavier and has lower shear strength. The increase in the slope of the Class IIIII waste results in
greater driving force. Consequently, the soil stability buttress was reconfigured to resist the
additional forces. The results of the stability analysis are presented in “Slope Stability Analysis for
Cell Redesign and Bioreactor Evaluation,” dated April 2006. This analysis supersedes the RUST
1997 evaluation. The results of the slope stability analyses are discussed below and a copy of the

report is included in Appendix C.

3. During construction of the Final Closure, the assumed engineering strength parameters will be
confirmed through the CQA Program. Testing shall include, at a minimum, the following:
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Foundation Layer 31 0 50,0600 cy

Engineered Fill/Buttress 33 100 50,000 cy

Vegetative Cover 28 100 50,000 cy

Foundation Layer/40mil 28 0 250,000 s
HDPE

40mil HDPE/Geotextile 21 0 250,000 sf

Geotextile/Vegetative 21 0 250,000 sf
Cover

%) Soil material will be tested using remolded samples compacted to represcent the minimum specified compaction and maximum

moisture content.

3.2.1.1 Regulatory Requirements

1.

The stability design criteria were developed to satisfy the requirements of CCR Title 22, which
includes an evaluation of the MCE. Additionally, a site-specific risk assessment was performed to
demonstrate that the landfill design provides an acceptable level of risk. This evaluation meets or
exceeds both state and federal regulations for Class I landfills, as well as the regulations for Class
1I/TIT tandfills.

For static stability, only qualitative requirements are indicated i the cited regulations. The current
state of practice in California for static design 1s to require a minimum factor of safety of 1.5 for final
waste slopes and any cut or fill slopes which would impact the integrity of waste containment, affect
off-site property, or endanger life.

3.2.1.2 Stability Evaluation Results

1.

Ground motions at the site from the MCE for near- and far-fleld events have been determined as a
result of a site-specific study using recently published attenuation equations and information on
regional and local faulting. The analysis presented in Hushmand (2003) considered the previous
work conducted for the KHF site (Golder, 1988; RUST, 1997). The Hushmand study resulted in
slightly higher design ground motions for the far-field event (an approximate 23.5 percent increase).
However the controlling near-field ground motion was essentially the same. The near-field and far-
field MCEs for Landfill B-19 were characterized by PHGAs of approximately 0.57g and 0.21g,
respectively. The calculated PHGA of 0.57g approximately corresponds to an average return period
of 1,000 years.
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2.

A seismic response analysis was performed to determine induced accelerations of the landfill from
the design carthquakes. Yield accelerations were determined from a pseudo-static slope stability
analysis using the relevant landfill design configurations and appropriate material strengths. Where
induced accelerations are larger than vyield accelerations, seismically-induced permanent
displacements were calculated. If permanent displacements were determined to be more than six
inches along failure surfaces that include geomembrane liners, the geometry of the buttress was
modified (i.e., increased). The analysis was performed again until the buttress configuration analyzed
resulted in acceptable displacement criteria. The final configuration and analysis is included in
Appendix B of Appendix C — Slope Stability.

Due to the geometric changes in the Class IV waste and inclusion of the bioreactor, the stability
buttress was widened by as much as 40 feet, and the height increased by approximately 10 feet
compared to the previous configuration. Thus, the impact of the bioreactor on waste density and
strength and the increased slope angle are mitigated by a larger stability buttress. The elevation
changes in Landfill B-19 resulting from the proposed changes are graphically shown on Figure 2-1.
From Figure 2-1 the impact of the increased waste slopes, changes in berm geometry, as well as the
reduced waste footprint in the southern portion of the landfill can be seen.

Computed static factors of safety were higher than 1.5 for all analyzed cross-sections, The analyses
indicated that the proposed revision to the landfill final cover design and conversion of a portion of
the Class [I/III landfill into a bioreactor result in a stable configuration under both static and dynamic
loading conditions. The maximum permanent displacements along the base liner or separation liner
system 1s approximately 6-inches for a near-field event; the maximum permanent displacements for
the cover system is approximately &-inches, which is less than the generally accepted maximum value
of 12-inches for final cover systems.

3.2.2 INFILTRATION CONTROL/SOLID WASTE LEACHATE CONTROL

3.2.2.1 Leachate Generation

1.

As part of the permitting of the Class II/I1I Landfill, RUST (1997) estimated the leachate generation
rates for the Class 11/1Il operations. Calculations were performed for the amount of Jeachate, which
would be collected by the Class IVIII LCRS, and an estimation of leachate that would infiltrate
through the Class I waste prism separation liner. Results of the Hydrologic Evaluation of Landfill
Performance (HELP) modeling was updated to the revised landfill configuration. The results
indicated that infiltration through the separation liner system is approximately 0.01 gallons per acre
per day. The results of the analysis are applicable to the 12-acre control cell over the Class [
separation liner. As discussed in Section 2.4.1, the leachate generated in the control cell is not
expected to be influenced by the bioreactor. The 4-acres of separation liner, which are within the
bioreactor, are on an approximate 3:1 slope. Calculations by Shaw (2006) indicate that the head on
the liner will not exceed 0.25-inches. Given the very low head, infiltration through the separation
liner within the bioreactor is expected to be consistent with the HELP model results presented for the
other areas of the separation liner.

3.2.2.2 HELP Model

1.

The HELP model is a computer simulation model developed by the U.S. Army Corps of Engineers
for the U.S. EPA. The HELP model performs a water balance analysis of rainfall, runoff,
evapotranspiration, soil-moisture storage, lateral drainage, and percolation using a quasi-two-
dimensional simulation approach. The HELP model is typically used to estimate leachate generation
and leachate head above the landfill liner system.
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3.2.2.3 HELP Model Inputs

1.

3.

The HELP model utilizes climatological data, landfill component properties, and landfill design
pararneters to perform the water balance analysis. The parameters used in the HELP model runs are

discussed below.

Climate: The HELP modet includes a synthetic weather generator that can generate daily rainfall and
mean daily temperatures based on climate data from various weather stations throughout the United
States. For the Landfill B-19 HELP model simulations, the program's climatic data for the
Bakersfield, California station were selected as the default data nearest to the landfill with generally
similar climatic conditions. The Bakersfield station is located approximately 75 miles southeast of
the KHF, with rainfall distribution and temperature patterns very similar to the Kettleman station.

Landfill Component Properties: The HELP model includes standardized selections for various types
of soil or other landfill liner components which comprise the separation liner and the overlying Class
II/TH waste. Soil type 10 (Unified Soil Classification System designation of SC} was selected for the
operations layer, daily and intermediate soil cover, cover foundation layer, and vegetative soil cover.
Material type 19 {municipal waste with channeling) was selected for the waste. The geocomposite
was modeled as a lateral drainage layer with a permeability of 10 cm/sec. Default soil type 21 (gravel
with a permeability of 1 x 10” cm/sec) was selected for the LCRS drainage layer. The 60mil thick
HDPE liner was modeled based on excellent installation procedures with 4 holes per acre stallation
defects and 4 holes per acre material defects.

3.2.2.4 HELP Model Results

1.

HELP model (version 3.07) simulations were run to simulate a typical phase of construction of the
separation liner/closure cover system for Landfill B-19. The simulations were performed for the
revised configuration of the control cell of the Class II/III landfill. Additional, calculations performed
by Shaw (2006) for the separation liner within the bioreactor portion of the Class II/III landfill was
reviewed and the results incorporated. The output from the runs relevant to the closure of the Class I
unit are included in Appendix E.

Peak Daily and Average Annual Generation: For the 11-acre control unit, the results of the 30-year
simulation indicate that the peak daily leachate production rate in the LCRS drainage layer above the
separation liner/closure cover will be 2,227 cubic feet (16,700 gallons) per day, the peak daily
leachate leakage rate through the separation liner/closure cover will be 0.01 gallons per acre per day,
and the average annual leakage through the separation liner is anticipated to be 0.172 cubic feet or 1.3
gallons. Once the bioreactor is in operation, the leachate generation rate over 4-acres will increase to
a maximum of 40,000 gallons per day, thus the leachate generated from the entire separation liner
would be 50,000 to 60,000 gallons. Infiltration through the separation liner is expected to remain
very low given the steepness of the slopes and the highly transmissive layer maintaining the head to
approximately 0.25-inches,

Long-term Generation: After the bioreactor ceases and the Class IVIII final cover is applied, the peak
daily leachate production rate and average annual leachate production rate diminish over time and
approach zero, Consequently, the daily head on the liner also approaches zero and the daily leakage
rate through the separation liner/closure cover remains zero gallons per acre per day.
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3.2.2.5 Leachate Collectton Capacity

1. In the design of the Class II/IIl landfill, a leachate collection point was located in the southeast corner
of Landfill B-19, over a portion of the Class I landfill. RUST (1997) presented calculations that
demonstrated that the capacity of the collection system exceeded twice the anticipated volume of
leachate (as required per CCR Title 27). RUST (1997} concluded that the presence of the leachate
collection sump should not impact the performance of the closure cover for the Class I fandfill.

2. As a result of the Class II/IIl waste not being placed in the southern portion of Landfill B-19, the
sump in the southeastern corner was no longer required. As originally designed, the leachate from the
Class II/II1 waste 1s directed through the geocomposite drainage layer to an LCRS collection pipe (see
Detail 1 on Sheet C-8) along the eastern side of Landfill B-19. The collection pipe connects to a
“riser” pipe extending up from the LCRS sump in Phase IA.

323 SETTLEMENT AND COVER GRADES
3.2.3.1 Evaluation of Settlement

1. Evaluation of the settlement of the Class I waste underlying the separation liner is an important aspect
of ensuring that positive drainage is maintained and that liquids will not pond on its surface. For this
revision to the modified closure plan, the pre- and post-settlement grades of the separation liner were
evaluated to demonstrate compliance with CCR Title 22, which requires that a minimum three
percent grade be maintained on the final cover. Supporting calculations are provided in Appendix F.

2. Tor this revision to the modified closure plan, the main consideration for post-closure grades will be
secondary settlement of the existing Class I fill. Additionally, some minor uniform long-term
consolidation of the bedrock and liner system is anticipated to occur. The final grades for Class I
waste in Landfill B-19 range between 3H: 1V along the Phase 1B slope to approximately 5% along
the benched areas and the top of the prism. These grades have been designed to accommodate
anticipated settlement and still maintain positive drainage off the landfill area. The settlement of the
Class I/III waste prism was evaluated as part of the J'TD.

3. Evaluation of the anticipated component parts of the overall settlement is presented in the following
subsections.

Youndation Settlement

1. Consolidation of the bedrock and liner system was previously evaluated by Golder (1991) for
continued Class I operations in Landfill B-19. The Golder analysis determined that foundation
settlement will be approximately 1.35 feet (0.25 foot for bedrock, 0.7 foot for the secondary liner, and
0.4 foot for the primary liner). The cell configuration analyzed by Golder in 1991 is comparable to
that proposed for the Landfill B-19 (including Class II/IIl wastes) with respect to the liner systems
and total waste fill thicknesses; therefore, the foundation settlement previously determined by Golder
was used in the overall settlement analysis.

Class [ Waste Fill Settlement

1. The existing Class I waste will settle during Class II/III waste operations and continue to settle after
closure. Settlement of the Class I waste was evaluated in two phases. The initial phase considers the
time from placement (conservatively assumed to be placed instantaneously) of the Class II/III waste
to the completion of Class II/IIT fill operations (Year 0 to Year 25). The second settlement phase
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analyzed considered a period to 30 years after placement of Class IFIII waste ceased (Year 25 to Year
55). The analyses indicate over 90 percent of settlement of the existing Class I waste will occur
during Class II/II1 waste filling operations over the Class I area. Settlement values for the Class [
waste are shown in Appendix F.

2. Generally accepted eguations specific to quantifying waste settlement have not been developed due to
the number of variables and range of site-specific conditions that affect settlement. Therefore, the
waste fill settlement was evaluated using Terzaghi’s one-dimensional consolidation theory, which
address both primary and secondary settlement:

e Primary settlement, or
o H,=H;* I/(l+eg) * C. * logio(se's)

Where:
Hy, = primary setttement
Hy = fill height
e = initial void ratio
C. = primary compression index

Il

s; + s = final overburden pressure
initial overburden pressure
= overburden

St

5

e Secondary compression, or
o H,=H* V(l+ey) * C, * logo(tz/t;)

Where:
H, = secondary settlement
Hy, = fill height
€ = initial void ratio
C, = secondary compression index
t = time at end of settlement analysis period
ty = time at beginning of scttlement analysis period

The settlement values were then used to calculate the post-settlement grades after the post-closure
maintenance period. Additionally, clongation of the separation liner was also calculated to
demonstrate that the integrity of the separation liner system was not impacted. The results of the
settlement and elongation calculations indicate that a minimum grade of 3% in the direction of flow is
maintained for the final cover and separation liner, and that the liner system is not subjected to
significant tensile stresses. Detailed output of the settlement and elongation calculations are
presented in Appendix F.

3.23.2 Post-Closure Monitoring

Following completion of the closure of Landfill B-19 a survey will be performed by a licensed surveyor.
The survey will include the closure cover, other containment features, monitoring facilities and drainage
structures per § 66264.228(p). The baseline survey data is compared on an annual basis to determine the
magnitude of settlement and evaluated to identify any potential problems. The annual post-closure survey
returns to the same locations as the baseline survey to allow direct comparison of results. This system has
been successfully utilized by the site for post-closure surveys for over 10-years,
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324 SURFACE WATER DRAINAGE

3.2.4.1 Surface Water Drainage System Capacity Requirements

1.

Pursuant to 22 CCR, the capacity of site drainage courses will be sufficient to0 accommodate flows
from the Probable Maximum Precipitation (PMP) event, a 7.4-inch rainfall in a 24-hour duration
storm. Drainage controls have been designed and will be constructed to limit, to the extent possible,
ponding, infiltration, inundation, erosion slope failure, washout, and overtopping.

Surface drainage studies for the revised geometric configuration of Landfill B-19, including the Class
I hazardous waste area were performed by Shaw-Emcon (June, 2004) to determine the runoff from
the site during the PMP storm for developed conditions. Hydraulic analyses were subsequently
performed to evaluate the capacity of the onsite conveyance structures during this peak storm event.

The calculation method for both studies involved dividing the site into individual drainage subareas,
and determining the drainage flow lines, points of confluence, and hydrologic characteristics for cach.
Hydrologic analysis was then performed based on the Soil Conservatton Service Method using TR-55
hydrology software to generate subarea peak flows, an overall peak flow leaving the site, and
hydrograph for the 24-hour PMP storm event. Finally, the hydraulic analysis of the onsite conveyance
structures was performed using Haestad Methods Flowmaster, which models Manning's open channel
flow. A complete write-up for each study, including assumptions, subareas, calculation procedure,
and computer analysis are presented in Appendix G.

All conveyance structures onsite are sized appropriately, with no adverse flooding or overflow
conditions anticipated. A minimum of 3-inches of freeboard is provided for all channels during the
24-hour PMP event. Additional capacity is provided along roads and benches adjacent to the channel,
mncreasing the available freeboard to 9-inches. Although there are no specific requirements for
frecboard described in Title 27, the freeboard within the channel and adjacent roadway provide
sufficient capacity to accommodate the 24-hour PMP with an adequate factor of safety.

3.2.42 Soil Loss Analysis

I

Soil loss calculations are presented in Appendix H that indicated that the Class I final cover design,
once fully vegetated, would have an acceptable erosion rate (less than 1 ton/acre/year). The U.S.
EPA recommends a maximum soil loss of 2 tons per acre per year for hazardous (Class I) waste
landfill final covers. The calculations were prepared by Golder using the U.S. Department of
Agriculture's Revised Universal Soil Loss Equation Version 2 (RUSLE2). The separation liner was
excluded from the soil loss calculations as it would be buried by Class I/III waste.

Calculations are also presented for bare ground conditions for the Class I final cover. Bare ground
conditions would result in a maximum of 7.5 tons/ac/year. This is an unacceptable level of erosion.
Based on the results, a well-vegetated final cover will minimize the amount of erosion to acceptable

levels.

Similar calculations were also performed for the Class IVIIT final cover and the stability buttress.
Assuming vegetative slopes, the soil loss will be less than 1 ton/acre/year for all slopes. In all cases,
bare ground yielded higher than acceptable erosion rates, up to 14 tons/acre/vear.

Observation of the existing closed landfill slopes would support the low erosion rates. There have
been no reports of rill erosion of the cover during the last 5 years of annual inspections performed by
Golder.
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3.2.5 BIOTIC EXCLUSION LAYER

1.

The final cover for the Class T waste prism (not overlain by Class IV/III waste) consists of a 2.5-foot
thick vegetative layer combined with a geotextile and 40-mii HDPE geomembrane. This approach is
consistent with the recommendations of BioSystems Analysis, Inc. (BioSystems, 1989) where a layer
of HDPE geonet was to be installed between the clay and vegetative layer to discourage or prevent
animals from burrowing into the cover system. Based on BioSystems recommendations, the “Rodent
Management and Closure Cap Disturbance Mitigation Plan” (CWM, 1991) included the use of a
barrier like the 40-mil HDPE geomembrane to discourage or prevent animals from burrowing into the
cover system.

In areas where Class II/III waste has been placed, the closure cover for the Class I waste 1s covered
with a 2-foot thick operations layer above the HDPE geomembrane. Additionally, the thickness of
the Class II/III waste overlying the operations layer will range from a few feet to over 40 feet once
filling is complete.

Thus, it is concluded that both the separation liner and the final cover for the Class I landfill are not
susceptible to biotic intrusion.

3.2.6 FROST PROTECTION

The cover section has been analyzed with regard to potential for significant deterioration from frost
penetration. Review of design depths of frost penetration reported in literature for the Kettleman
Hills area indicates that the maximum depth of frost penetration is approximately 2 inches (EPA,
1979). The vegetative layer covering the composite liner system of the final cover is 30 inches thick.
In areas where Class II/III waste has been placed, the combined thickness over the composite
separation liner system is greater than 30 inches thick. Therefore, the barrier components of the cover
system are not subject to frost penetration.
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TABLE 1-1

22 CCR AND 23 CCR
INFORMATION REQUIREMENTS FOR CLOSURE PLANS

Page i ol 6

REGULATORY
REQUIREMENT COMMENT
SUBSECTION Q
22 CCR 66264.112

(a) ) The Operatorfowner of a hazardous waste management Satisficd by prior closure plan submittals and this submittal for
facility shall have a written closure plan that shall be modified closure.
submitted to and approved by the Department (DTSC).

{(ay2) DDTSC's approval shall assure consistency with closure DTSC approval reguirement to be satisfied by DTSC review. A copy of
regulations. A copy of the approved closure plan shall be the approved plan will be maintained onsite and turnished ta DFSC
maintained onsite and furnished to DTSC upon request. upon request.

(h) Plan shall identify steps necessary to perform partial (unit)
closure or final (facility) closure at any point in its active lite.

Closure plan shall include:

(b A description of how and when cach hazardous waste Final closure of the KHE will oceur in accordance with other approved
management unit at facility will be closed in accordance with | closure plan submittals to DYSC and the RWQCE, and permits issued
Section 66264111, which requires closure in a manner that: | by these agencies. This submittal is unit-specific for the existing

Landfill Unit B-19 Class | waste prism. Descriptions of this proposed
Minimizes the need for further maintenance. modified partial closure are provided in Chapters 2.0. 3.0 and the
Controls, minimizes or eliminates to extent necessary to appendices of this submittal.
protect human health and the environment. post-closiic
escape of hazardous waste, hazardous constituents, leachate, | Sce Table 3-! for unit-specific closure requirements.

contaminated run-off or hazardous waste decomposition
products to ground water, surface water or atmosphere,

Complics with applicable unit-specific closure requirements
{i.e.. 66264.310).




TABLE 1-

1

22 CCR AND 23 CCR
INFORMATION REQUIREMENTS FOR CLOSURE PLANS
{(Continued)

Page 2 of'6

REGULATORY
SUBSECTION REQUIREMENT COMMENT
22 CCR 66264.112 (Continued)

(b)2) A description of how and when final closure of the facility will | Not applicable. This modification is unit-specific. Except for the partial
be conducted in accordance with Section 66264.111, The (unit) closure discussed in this submittal. final closure ol the KHEF will
description shall identify the maximum extent of the operations | ocear in accordanee with other approved closure plan submittals to
which will be unclosed during the active life of the facility. DTSC and the RWQUB. and permits issued by these agencics.

(b} 3) An estimate of maxtmum inventory ol hazardous wastes ever

on-site over the active life of the facility and a detailed
description of methods to be used during partial closures and
final closures including removing. transporting, treating,
storing and rdentification of off-site waste imanagement units 1o
be used.

Partially applicabie. This modificd closure submittal is unit-specific for
the existing B-19 Class I waste prism. Section 1.2 identiftes the volume
of Class [ waste in this umit. No reworking of the existing waste prism is
anticipated. No removing. transporting. treating or storing of the existing
Class 1 waste is planned. Existing waste wiil be left in-place. See Section
70

Waste inventarics and closure measures for other units at the K1IF and
fnal (facihiny) closure are not applicable to this modification submittal.
Final closure will oceur in accordance with other approved closure plan
submittals to DTSC and the RWQUB. and permits issucd by these
agencies.




TABLE 1-1

22 CCR AND 23 CCR
INFORMATION REQUIREMENTS FOR CLOSURE PLANS
(Continued)

Page 3 of' 6

REGULATORY ;
SUBSECTION REQUIREMENT COMMENT
22 CCR 66264.112 (Continued)
(bX 4 A detailed deseription of steps to remove or decontaminate all | No reworking of the existing Class | waste prism is anticipated. No

hazardous waste residues and contaminated containment
systerns. equipment, structures and sotls.

hazardous waste residue or contaminated contammoent systems occur that
could require removal. The existing wasie prism will be lefl in-place. A
two-foot minimum thickness soil cover is in-place over the existing
waste prism that prevents contact of the waste with the existing interim
cover FML. While the interim cover FML is not expected to be
contaminated to the extent that it may be classified as a hazardous waste.
to be conservative, it will be disposed of in Land[ill Unil B-18 after
remaoval.

The two-foot minimum thickness soil cover that is in-place over the
existing waste prism will also prevent contact of the waste with heavy
equipment to be utilized for cover construction. Therefore.
decontamination of equipment is not expected o be necessary. Sce
Section 2.2,

(b3 A detailed description of other activitics necessary during A description of the closure design and activities is provided in
closure period to ensure that all partial closure and final Chapters 2.0 and 3.0 and appendices o this submittal, Ground water
closures satisfy the closure pertormance standards including, monitoring. LLCRS operation and run-on-runeff control will occur as
but not limited to ground water monitoring, leachate collection | addressed in Table 3-1.
and run-an and run-otf control.

{b)6) A schedule for closure for each hazardous Waste Management | Pariially applicable. This modified closure subnittal is unit-specific for
Unit and for {inal closure of facility. the existing Landfiil Unit B-19 Class | waste prism. Section 2.5 identifics

the closure schedule for this unit.
{(bXT) An estimate of the expected yvear of final closure. Not applicable. This modificaiion is unit specific and will not result in

any change 1o the year of final closure of Class 1 facilities.




TABLE 1-1

22 CCR AND 23 CCR
INFORMATION REQUIREMENTS FOR CLOSURE PLANS

{Continued)
Page 4 o6
REGULATORY
REQUIREMENT COMMENT
SUBSECTION Q '
23 CCR 2597(a) T

(a) The following information shall be included in the closure and
post-closure maintenance plans:

(a)t) Projected schedule for partial and final closure. Partially appiicable. This modified closure submuittal is unit-specific for
the existing B-19 Class [ waste prism. Section 2.5 identities the closure
schedule for this unit.

(a)2) Description of proposed final treatment procedures which mav | Not applicable. Final closure of the KHI will occur in accordance with
be used for the wastes in cach waste management unit. other approved closure plans submittals to the DTSC and the RWQCB
including methods tor total removal and decontamination. if and permits issued by these aoencies. No hazardous waste residue or
applicable. contaminated containment svstem oceurs that could require removal at

the B-19 unit.

(a)3) A topographic map at appropriate scale. contour interval. and | See design drawings in Appendix A and surface water drainage
detail showing the boundarics of the unit or facility to be discussion in Section 2.3 and 3.2.4.
closed and projected final contours and any changes in natural
surface dratnage patterns.

(a)) A description of the design and the location of all features and | Partially applicable. Features that differ from design reports previously
syvstems which will provide waste containment during the post- | submitted to DTSC and the RWQCRB for the Landfiil Unit B-19 Class |
closure maintenance period to the extent that such features and | waste prism are described in Chapters 2.0 and 3.0 and appendices to this
systems differ {ram those described under Section 2396 of TepoT.

Article 23,

(a)5) A description of the precipitation and dramage control features | Sec Sections 2.3 and 3.2.4
al closed units. to the extent that such features differ from those
described under Section 2396 of Article 23.




TABLE §-1

22 CCR AND 23

CCR

INFORMATION REQUIREMENTS FOR CLOSURE PLANS
{Countinued)

Page 5 of' 6

REGULATORY
SUBSECTION

REQUIREMENT

COMMENT

23 CCR 2597(a) (Coantinued)

(a)(6)

A description of the leachate control features and procedures at
closed units. to the extent that such features and procedures
differ from those described under Section 2596 of Article 23,

Partially applicable. Features that differ from design reports previously
submitted to DTSC and the RWQCHB for the Landfill Unit B-19 Class [
waste prism are described in Chapters 2.0 and 3.0 and appendices to this
report.

{a}™h

A map and discussion ol ground water and unsaturaicd zone
monitoring programs for the post-closure maintenance period,
including location. construction details, and rationale of all
monitoring facilitics: to the extent that such svstems differ
from those described under Section 2596 of Article 23.

Not applicable. No changes to post-closure ground water or unsaturated
zone monitoring programs arce proposed. Monitoring plans have been
previously submitied to and approved by the IYTSC and RWQCEH.

(a)(8)

An evaluation of anticipated scttlement due to decomposition
and compaction of wastes and subsidence of underlying nalural
geologic materials.

o

See Section 3.2.3.

(a)( 9}

A description of the nature of the final cover, including its
physical characteristics, permeability. thickness. slopes,
elasticity (shrink and swell}. and erodibility, including destgn
details of all proposed landscaping, drainage and irrigation
facihities. and other features to be placed over the final cover.

See Chapters 2.0 and 3.0,

ta) 103

The post-closure land use of the disposal site and the
surrounding arca.

As discussed in Chapter 1.0, the post-closure usc of the Landfitl Unit B-
19 is proposcd (o include utilization of remaining airspace for Class
[0 waste disposal. Following the Class LI/HT waste disposal. and for
the remainder of lands at the KT no changes to post-closure uses are
proposcd compared to closure plans previously submitted to and
approved by the DTSC and RWQCB.




TABLE 1-1

22 CCR AND 23 CCR
INFORMATION REQUIREMENTS FOR CLOSURE PLANS

Page 6 of 6

REGULATORY )
SUBSECTION REQUIREMENT COMMENT
23 CCR 2597(a)
(2)( 11 Estimates of costs for closure and post-closure maintenance for | No changes to post-ciosure mamtenance are proposed that could

the anticipated post-closure maintenance period. increase post-closure maintenance costs compared to estimates
previously submitted to DTSC and the RWQCHB. Furthermore. the Class
1 waste prism in the current configuration that will be closed is much
smatler than the configuration reflected in closurc cstimates previously
submitted to DTSC and the RWQCH. Closure and post-closure cost
cstimates for the Class -1 fifl will be addressed under separate
permitting pursuant to 27 CCR. For these reasons 1t is not anticipated
that new closure and post-closure cost estimates will be required for this
madified submittal. CWMI may update cost estimates for the Class |
waste prism in Landfill Unit B-19 in the future (e.g.. in conjunction with
routine updates pursuant to 22 CCR 66264.142 and 66264.144).




TABLE 3-1

22 CCR AND 23 CCR
CLOSURE REQUIREMENTS FOR LANDFILLS

Page 1 of 14

REGULATORY

22 CCR 66264.310

(a) At final closure of the land{ill or upon closure of any cell, the owner
or operator shall eover the fandtill or cell with a final cover designed
and constructed to:

(a)iy Prevent the downward entry of water into the closed tandfill Final cover and separation liner designs are discussed in Section 2.2
throughout a period of at feast 100 years; The cover systems are designed to prevent dovwnward entry of water
for the long term. This is accomplhished through the use of tow-
permeability soils. an HDPE gecomembranc, and a drainage layer.

{a)(2) Function with minimum maintcnance: Final cover and separation liner designs are discussed in Section 2.2
The cover systems are designed to function with minimum
maintenance. Approximately hait of the Class [ prism will be
covered with the separation liner. which will be maintenance-firee
once it is covered by the Class THHE prism. The remaining half el the
Class | waste prism will be closed with the final cover, which
includces a top vegetative layer that will controi erosion and minimize
the need for maintenance in this arca.

(a)(3) Promote drainage and minimize erosion or abrasien of the cover: Design drawings in Appendix A show that the Class I final cover is
adequately sloped to promote drainage. Irosion and abrasion will be
controlied by the separation liner design untit the overlying Class
1I/HT waste 1s placed, after which no crosion or abrasion will occur.
Shallow-rooted grass will be planted on the vegetative layer of the
Class 1 final cover that to control crosion. See Section 2.2 for
additional discussion.
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(ax4) Acconmmodate settling and subsidence so that the cover's integrity is | See Scetion 3.2.3, Cafeulations indicate that settlement of the
maintained; Class [ waste will not result in a failure of the separation liner and
adequate drainage capacity will be maintained to prevent ponding of
liguids on the liner,
(axs) Accommodate lateral and vertical shear forces generated by the See Section 3.2.1. Caleulations indicate the final cover system will
maximum credible earthquake so that the integrity of the cover is accommuodate the MCL.
maintained;
(a)(6) Have a permeability less than or equal to the permeability of any The permeability ot the HDPL: liner controls infiltration through the
botiem liner system or natural subsoils present; and cover. The HDPE cover liner is the same as the base liner and is
therefore cquivalent.
(a)7) Contform to the provisions of subsections (¢} through (r) of See 22 CCR 66264 228(¢) thvoueh (r) below.

subsection 66264.228 cxcept that the Department shall grant a
variance from any requirement of subsections (e) through (r) which
the owner or operator demonstrates Lo the satistaction of'the
Department is not necessary to protect public health, water quality
or other environmentat quality.

After final closure. the owner or operater must comply with all post- | Post-closure inspection. monitoring and maintenance will occur in

closure requirements contained in Sections 66264. 117 through accordance with the approved post-closure plan submitted to DTSC
66264.120. including maintcnance and monitoring throughout the and the RWQUB. and permits issued by these agencigs. Post-closure
posi-closure care period specificd in the permit. monitoring will include surface inspections. continued operation of

the LCRS. ground water monitoring, and other measures required by
rezulation. Post-closure inspections of the separation liner will oveur
over exposed portions of this cover component. Since the scparation
liner is bunied by Class HAIl waste 1], post-closure inspections of
the buried portion will not be required.
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{(c) Unless the owner or operator can demonstrate to the satisfaction of | Not applicable. The B-19 Class | waste prism will not generate
the Department that significant amounts of toxic or flammable gas | signilicant amounts of toxic or flanmmable gas or vapor, Sce Section
or vapor will not be cmitted by waste and that no gas will be emitted | 2.4.2 for additional discussion.
that is capable of disrupting the cover or causing other property
damage, the owner or operator shall provide a control svstem
designed to prevent migration of gas,

() If zas or vapor that can be expected to be emitted from buried waste | Not appticable. B-19 Class | hazardous waste will not gencrate
after closure would be flammable or toxic, the owner shall describe | significant amounts of toxic or flammablc gas or vapor. Scc Scction
in the closure pian measures (o render such gases or vapors 2.4.2 for additional discussion.
harmicss, or export gas from the site, and shall estimate the cost of
such measures as part of the cost of closure and post-closure care.

22 CCR 66264.228(¢) through (r) |required by 22 CCR 66264.310{a)(7)]

(c) If waste is to remain in a unit afier closure, the Owner or Operator
shall comply with and plan for the following:

(ex 1) The unit shall be compacted before any portion of the final cover is | The existing Class 1 waste was compacted as it was placed.
installed. The foundation fayer shall be further compacted to mect project

specifications.

(e)X2)and{c)3} Reserved. Not applicable.

(eXd) A foundation layer shall be provided for the compacted barrier layer | A 2-foot thick foundation will cover the Class 1 waste prior to

of the final cover. [f nceded. foundation layer shall contain herbicide
sufficient to prevent vegetative growth, and shali be free of
decomposable organic matter.

placement of the HDPE geomembrane barrier layer of the final
cover. No herbicide is anticipated 1o be required.
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Q&) A compacted bartier layer of clean carth shall be provided above the | A HDPE geomembrane was incorporated as an altemative to the soil
foundation laver and shalf be provided around the unit 1o a depth as | barrier layer in previous closure submittals, The HDPE
tow as the level at which the owner or operator has deposited waste | seomembrane. shown in the design drawings. will be helow the fros
to prevent lateral migration of waste and gas vapor from waste. The | depth and ¢ifectively prevent downward entry of water into the
laver shall be wholly below the average depth of frost penetration foundation layer.
and shall be compacted at a moisture content sufficient to achieve a
percent compaction 1o prevent the downward entry of water into the
foundation layer {or a period of at least 100 years.

(e}6) The carthen material shall contain herbicide sufficient te prevent The closure grades will be 5 percent minimum and thus allows tor
growth of vegetation. The slope of the final top surface of seftlement. See Section 3.2.3.
compacted barrier laver shall be sloped after allowance [or settling
and subsidence to prevent the buildup of hydraulic head.

(ex7) Owner or Operator may usc non-garthen matcrials for the barrier A HDPE geomembrane was incorporated as an alternative to the soil
laver provided it is demonstrated to the satisfaction of the barrier layer in previous closure submittals. See Chapter 3.0 for
Department that the barrier laver of alternate composition will design analyses.
equally impede movement of tluid and be as durable as a compacied
carthen barrier.

(e}®) I a hazardous waste is underlain by a liner containing a synthetic Landfill B-19 has a synthetic membrane underlying the waste. A

membrane, then a synthetic membrane shall be provided in the final
cover above the compacted barrier laver. Membrane shail be made
of material chemically resistant to the waste at the tacility, shall
have thickness and strength sufficient to withstand the stresses to
which it shall be including shear forees. puncture [rom rocks or
penetration from roots,

similar liner will be included in the closure cover. See Section 2.2,
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(cH9) It a synthetic membrane is used in the final cover system. the Owner | The foundation layer will be compacted and prepared in accordance
or Operator shall provide a layer of material above (he svnthetic with the CQA plan to ensure that the overlying geomembrane is not
membrane of the final cover, and a layer of material below this damaged. Additionally. a geotextile will be instalted over the
synthetic membrane, to protect the membrane from damage. geomembrane as a protective cushion and drainage layer.

(et The Owner or Operator shall provide a water drainage fayer. blanket | See Sections 2.2 and 2.4.1.
or channel above the compacted barrier layer of the final cover to
provide a path for water to exit rapidiv.

{e)tn The Owner or Operator shall provide a tilter layer above the water Sec Section 2.2
drainage fayer to prevent soils from clogging the drainage layer.

{eX12) The Owner or Operator shall provide a layer of top soil of thickness

sufficient to support vegetation for crosion control deep enough to
prevent root penetration into the filter layver, The top soil shall have
characteristics to protect the compacted layer against drying that
would lead to cracking. to resist crosion and to support vegetation
arowth.

As discussed in Chapters 1.0 and 2.0, the separation liner will
ulimately be covered by Class LIHI fill and. therefore, vegetation
requirements do not apply. For the Class T final cover. a 2.5-foot
thick vegetation layer is provided above the drainage layer and FML.
This thickness is adequate to prevent root penetration of the drainage
laver due to the shallow-rooted nature of grass specics that will be
planted on the vegetative Jayer. The underlying infiitration barrier is
comprised of'an FML and a 2-foot thick foundation fayver. The F'ML
is not subject to desiceation. The overlying vegetative layer and
FML will both help to prevent desiceation of the foundation layer.
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{e)13) Permanent disposal arcas shall be graded at closure so that with The final cover is designed to allow for scttlement and to maintain

allowance for settling and subsidence. the slope of the Jand surface
ahove all portions of the cover, shail be sufficient to prevent
ponding of water. Such arcas shall be graded to drain precipitation
away from the disposal arca. Portions of the land surface above the
cover with unavoidable slopes great enough 1o invite erosion which
cannot be readily controlied by vegetation shall be protected by
gunite. rip-rap or other material.

drainage. See Section 3.2.3 for additional discussion.

(e)(14)

Unless vegetation on the cover would pose a significant tire hazard
unacceptable to the fire prevention authority or would imerfere with
a planned post-closure use of the site that is acceptable to the
Departmeni. the owner or operator shall provide conditions
faverable for hearty growth of vegetation that will provide erosion
control without fonming raots that would penctrate the compacted
carth cover, and shall estimate the cost of providing such conditions
and vegetation as part of the cost of ¢closure. Vegetation for closed
disposal arcas shall be selected to require minimum watering and
maintengnce. Plantings shall not impair the inteerity of containment
structures or the final cover.

Sec comment to Subsection (¢} 12) above. In addition. the current
configuration of the Class 1 waste prism that will be closed is much
smaller than the configuration reflected in closure estimates
previously submitted to DTSC and the RWQCB by CWMI,
Theretore. it is not anticipated that revised closure estimates will be
required for this modified submittal. CWMI may update closure cost
estimates for the Class I waste prism in B-19 in the future.
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22 CCR 66264.228(e) through (r) |continued]

()15}

At and alter closure. permanent disposal arcas shall have drainage
svstems capable of transporting water from the water drainage laver
away from the closed facility and capable of diverting surface runol?
away from or around disposal areas, containment structures,

feachate collection systems and monitoring facilitics. Drainage
systems shall be capable of preventing erosion of contamment
structures. Drainage system components themsclves shall be lined or
otherwise protected against erosion,

.

See Sections 2.3 an

d

324,

(e} 16} A)

When closing a permanent disposal sile, the owner or operator shall
provide survey monuments from which the horizonta) location and
clevation of the cover and other containment features, monitoring
facilities and drainage features can be determined throughout the
entire post-closure care period (according to professional survey
praclices and by land survey or PL or RG),

The Kettleman Hills Facility has sulficient existing survey
monuments to satisfy this requirement for the Laud{ill Unit B-19,

(c)(16)(B)

The Owner or Operator shall submit a copy of the surveyor's noles
used to establish the benchmarks described in this subscction in
accordance with scction 662064.116.

To be provided at time of closure certification.

(eXih

Owner or Operator shall provide predictions of the magnitude of the
drops in elevation that will occur at various portions of the top
surface of the final cover as a result of settling and subsidence
(account for compression ol material underlying the liner and
compression of the liner, waste, fill and cover). The prediction of the
drop in clevation due to compression shall account for immediate
settlement. primary consolidation. secondary consolidation and
creep. liguefaction and dynamic consofidation due to carthquake
foads.

See Section 3.2.3
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(e)18) H information has not already been submitted and if dikes and Nut applicable. No dikes containing Class [ waste will occur upon
hazardous waste will remain at the site afier closure, the owner or closure of the Class 1 waste prisn.
operator shall provide in the ¢losure plan proof that the dikes have
sutficient structural integrity to withstand forces to which they can
be exposed during and atter closure.

{e)19) The Owner or Operator shall include in the ¢losure plan an Sce Section 3.2.3.

explanation of how the cover. construction procedures and planned
post-closure care are designed to accommodate or avoid the effects

or differential settlement and consolidation without loss of imegrity

of the cover.

Before installing the compacted barrier laver of the final cover the
owner or operator shall accurately establish the correlation between
the desired permeability and the density at which that permeability
is achieved. To accomplish this the owner or operator shall
incorporate specified procedures (specified in Subsections [{][1]
through [{]f4]).

A HDPE gcomembrane was incorporated as an alternate to the
compacted barricr laver in previous closure submittals.
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22 CCR 66264.228(¢) through

(r)

feontinued]

The Owner or Operator shall comply with specifted QA procedures
when installing the compacted barrier laver of the final cover
{specitied in Subscetions [gif]]. [¢][2] and [g}[3]). In addition, an
independent. qualificd person registered in California as a
professional cngineer or certified in Calitornia as an enginecring
eeologist shalt supervise construction and construction QA of the
final cover and shall prepare a report to be submitted 1o the
Department. Before starting compaction of earthen material to form
the compacted barricr laver of the cover, the owner or operator shall
submit results of the geotechnical determinations on material to be
used for the compacted barricr fayer of the final cover.

Construction will be performed in accordance with the requirements
of 66264.19 and the Quality Assurance Guidance Document
referenced in Section 2.2, The construction will be documented in
accordance with this requirement. Since HDPE geomembrane 1s used
as an alternative to the compacted barrier layer. no separate resulls
are required.

All slopes shall be designed and constructed to minimize the
potential for failure.

Sec Section 3.2.1. The slopes will be designed 1o meet the
requirements of 66264.25,

Adequate facilitics shall be provided to ensure for a 100 year period
that no leachate shall be discharged 1o surface waters or ground
waler, except as authorized by the hazardous waste facility pennit.

Sec Secctions 2.4.1 and 3.2.2.

(0

Hazardous waste and discarded hazardous material contained in the
closed facifity shall be protected from washout and crosion as the
result of tides or floods having a predicted frequency of once in 100
vears,

The site is not subject to tidal inundation. Surface water drainage
controls that protect against washout and erosion are addressed in
Sections 2.3 and 3.2.4.
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(k) An inspection and monitoring program shall be established at every | Post-closure inspection. monitoring and maintenance will occur in
closed disposal area wheretn an independent. qualified engineer accordance with the approved post-closure plan submitted to IPTSC
registered in California shall annually evaluate and document the and the RWQCHB. and perntits issued by these agencies. Post-closure
condition of all surface improvements. drainage facilities. crosion monitering will include surtace inspections. continued operation of
control facilitics, vegetative cover., gas control facilitics and the LCRS, ground water monitoring. and other measures required by
moniioring facilitics. regulation. Post-ctosure inspections of the separation liner witt occur
over exposed portions of this cover component. Once the separation
liner is buried by Class 11/11 waste fifl. post-closure mspeciions of
the buried portion will not be required.
h Reserved. Not applicable.
{m) All construction features which will remain at permanent disposal Sec Section 3.2.1.
areas comaining hazardous waste material shall be able to withstand
the maximum credible carthquske without significant damage 1o
foundations, structurcs, waste containment features and feaiures
which control leachare, surface drainage. crosion and gas.
{n} Reserved. Not applicable.
{0) If monitoring equipment or other features which are required to be | CWMI will comply with this requirement daring the post-closure

operable after closure of the facility pursuant to this chapter are
rendered inoperable. the Owner or Operator shall render it operable
ar replace it with operable equipment or other features,

period.
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(p) Post-closure care which the Owner or Operator shali provide {for Since portions of this closure cover will be covered by Class 11/
shall inciude the conducting of surveys by a licensed land surveyor, | waste this requirement is ondy partially applicable, Surveys witl be
to determine the horizontal location and clevation of the cover and | conducted annually as applicable.
other contaimment features, monitoring lacilitics and drainage
features, and markers installed at the site pursuant Lo subsection
{c)(16) of this section. Such surveys shall be taken annually.

(q The Owner or Operator shall reconstruct the closed faciiity to CWMI will comply with this requirement during the post-closure
restore slopes and other cenditions to conform to the requirements period.
of this chapter when movement at the site has causced them not to
comply with such requirements.

(r The Owner or Operator shall submit annual reports to the CWMI will comply with this requirement during the post-closure
Department describing measures undertaken at the site during the period.
post-closure maintenance period.

23 CCR 2581

(a) Final cover requirements:

(a)(H) Closed landfitls shail be provided with not less than two feet of

appropriate materials as a foundation layer for the final cover. The
foundation laver shall be compacted to the maxinmum density
obtainable at optimum moisture content using methods that are in
accordance with accepted civil engineering practice. A lesser
thickness may be allowed for waste management units if the
regional board finds that difterential seitlement of waste, and
ultimate land use will not affect the structural integrity of the final
cover.

The design includes a 2-foot minimum compacted foundation layer.




TABLE 3-%

22 CCR AND 23 CCR
CLOSURE REQUIREMENTS FOR LANDFILLS

(Continued)

Page 12 of 14

REGULATORY
SUBSECTION

REQUIREMENT

COMMENT

23 CCR 2581

(a)2)

Closed fandfills shall be provided with not less than one foot of soil
containing no waste or leachate. placed on top of the foundation
layer compacted 1o attain a permeahility of either 1 x 107 emsee or
less. or equal to the permeability ot any bottom liner system or
underlying natural geologic materials, whichever is less.
Permeability determinations for cover materials shall be as specified
in Article 4 and shali be appended to the closure and maintenance
report.

A HDPE geomembrane was incorporated as an alternative to a soil
barrier laver in previous closure submittals. The permeability of the
cover geomembrane is equivalens tothe permeability of ithe botiom
liner.

Closed landfills shall be provided with not less than one foot of soil.
containing no waste or leachate. placed en top of the material
described in subsection (a)(2) ot this section: the rooting depth of
any vegetation planted on the cover shall not exceed the depth to the
matcrial described in subsection (a)(2) of this section.

A 2.5-Toot-thick vegetative laver was incorporated in the {inal cover
design in previous closure submittals. The vegetation will consist of
shallow-rooted grasses that will not reach the HDPE ecomembrane,

(a)4)

The cover shall be designed and constructed to function with the
minimum maintenance possible,

Final cover and separation liner designs are discussed in Section 2.2
The cover systems are desighed to lunction with minimum
maintenance. Approximately halt of the Class 1 prism will be covered
with the separation liner. which will be maintenance-free once it is
covered by the Class 1] prism. Until it is covered. the 2-foot thick
protective soil layer wili protect the underlying drainage layer and
FMI., components. The remaining half of the Class 1 waste prism will
be closed with the final cover. which includes a top vegetative laver
that wilt control crosion and minimize the need for maintenance in
this area,
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{h Grading requirements:

(0)h

Ciosed [andfills shall be graded and maintained to prevent ponding
and to provide slopes of at least three percent. Lesser slopes may be
allowed if an cffective system is provided for diverting surface
drainage from covered wastes.

See Section 3.2.5.

Arcas with slopes greater than ten percent. surface drainage courses,
and arcas subject 1o erosion by water and wind shali be protected or
designed and constructed to prevent such crosion.

The cover has been designed to meet this requivement. See Chapter
3.0.

Throughout the post-closure maintenance pertod, the discharger
shall:

Maintain the structural integrity and cftectivencss of all containment
structures and maintain the final cover as necessary to correct the
effects of settlement or other adverse factors.

Post-closure inspection. monitoring and maintenance wilt eccur in
accordance with the approved post-closure plan subwitted to OTSC
and the RWQUCB, and permits issued by these agencies. Post-closure
monitoring will inciude surface inspections. continued operation of
the LCRS, ground water monitoring, surface water monitoring,
vadose zone monitoring and other measures required by regutation.
Post-closure inspections ot the scparation liner will occur over
exposed portions of this cover component. Once the separation liner
is buried by Class EH/11 waste fill. post-closure inspections ot the
buried portion will not be required. Maintenance indicated to be
reguired by results of post-closure mspections will be performed in
accordance with regulations.

(c)¥2)

Continue to operate the leachate collection and removal system as
long as fcachate is generated and detected.

See (o)D) above.
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(c)3} Maintain monttoring systems and monitor the ground water, surface | See (¢)(1) above.

water. and the unsaturated zome in accordance with applicable

requirements of Article 5.
(c)(4} Prevent crosion and related damage of the final cover duc 1o See {e)l) above.

drainage.
(c)3) Protect and maintain surveyed monuments. See ()1 above.
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