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1.0 INTRODUCTION

1.1 Background and Purpose

The Norcal Waste Systems Hay Road Landfill (NWSHRL) is a disposal and recycling facility owned
and operated by Norcal Waste Systems Hay Road Landfill, Inc. (NWSHRLI), a wholly-owned
subsidiary of Norcal Waste Systems, Inc. The facility is located at 6246 Hay Road, approximately
12 miles south of Dixon, California in Solano County, California (Figure 1). NWSHRL operates
under Solid Waste Facilities Permit 48-AA-0002 and Waste Discharge Requirements (WDRs) Order

'No. R5-2003-0118.

The primary purpose of this Preliminary Closure and Postclosure Maintenance Plan (PCPMP) is to
provide a reasonable estimate of the maximum expected cost that would be incurred at any time
during the Unit’s projected life for a third party both to close and carry out the first 30-years of
postclosure maintenance (Title 27 of the California Code of Regulations (CCR), §217 69[b][1]). The
PCPMP provides a basis for the operator to establish a preliminary estimate of closure costs certified
for accuracy by a registered civil engineer or certified engineering geologist, and enables the
California Integrated Waste Management Board (CIWMB) to assess the reasonableness of the cost-
estimate for non-water quality aspects of closure (§21790[a}).

This PCPMP updates and supercedes the previous PCPMP dated June 2002 subrrﬁtted to satisfy
Section J, Provision 9 of WDR 5-01-101. In comparison to the 2002 PCPMP, modifications
contained in this document include:

e Revised closure cover grading plan;

e Updated closure and postclosure cost estimates and capacity and site life
estimates based on the current cover grading plan; and

e Updated slope, stability, surface water drainage plan and postclosure cover
settlement calculations.

This PCPMP is included by reference as revised Appendix T of the existing Joint Technical
Document (JTD) for the site entitled “Joint Technical Document, Norcal Waste Systems Hay Road
Landfill, Solano County, California.” This PCPMP is not prepared as a stand-alone document and,
therefore, refers to specific sections of the JTD for further detail as necessary.

1.2 Title 27 Cross-Reference

Table 1 provides a cross-reference between specific Title 27 closure/postclosure requirements and
the applicable sections of this PCPMP.

Golder Associates
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TABLE 1
TITLE 27 CROSS-REFERENCE
Title 27 Requirement PCPMP Reference
21090.a.1 Foundation Layer _ p.4 '
21090.a.2 Low-Hydraulic Conduct1v1ty Layer p.5 .
21090.a.3 Erosion Resistant Layer p.6
21090.a.4 Cover Maintenance Plan and Cost Estimate p.24
21090.a.5 Discharge of Liquids to Cover p. 13
21090.a.6 Stability Analysis p. 10
21090.b.1 Prevent Ponding, Erosion, Run-on p. 7
1.21090.b.2 Steeper Slope Portions p. 10~
21090.b.3 Precipitation and Drainage Plan p.13 ¢
21090.c.1 Maintain Structural Integrity p. 24
21090.c.2 Operate Leachate Controls p. 26
21090.c.3 Maintain Monitoring Systems p. 26
21090.c.4 Prevent Erosion p. 25
21090.c.1 Protect and Maintain Survey Monuments p. 25
21090.e.1 Initial Survey Map e P29
21090.e.2 Five-Year Iso-SettlementMap .. . . . p.25 T
21090.e.3 Tracking Differential Settlement oD 28
21110 Time Frames for Closure p. 18
21135 Site Security a p.26
21137 Structure Removal _p.15.
21140 CIWMB - Final Cover p.4
21142 CIWMB - Final Grading p. 6
21145 CIWMB - Slope Stability p. 10
21150 CIWMB - Drainage and Erosion Control p.7
21160 CIWMB - Landfill Gas Control and Leachate Contact p.13°
21170 CIWMB — Recording p. 18
21180 CIWMB - Postclosure Maintenance p. 24
21190 CIWMB - Postclosure Land Use p. 13
21679.b.1 Purpose and Scope p.1
21679.b.2.A Cost Analysis p. 24,26
21679.b.2.B Topographic Maps p.3
21790.a Purpose p. 1
21790.b.1 Closure Cost Estimate p. 24
21790.b.2 Location Maps p.3,Figs 1,2,34& 5
21790.b.4 Map of Current Monitoring Controls Figure 9
21790.b.5 Postclosure Land Use p. 13
21790.b.7 Estimated Closure Date p. 19
21790.b.8 Description of Closure Activities p. 15
21410 _Closure Requirements For Waste Piles p. 29
21420 Closure Requirements For Land Treatment Units p.29
21825 Postclosure Maintenance Plan Contents p. 24
21840 Postclosure Maintenance Cost Estimates p. 26
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2.0 PRELIMINARY CLOSURE PLAN

2.1 Site Description and Maps

The NWSHRL is located at 6426 Hay Road, Vacaville, California approximately 12 miles south of
Dixon (Figure 1). The site is located immediately south of Hay Road and immediately west of
Highway 113. The permitted disposal area measures approximately 260 acres in plan area. In
compliance with all current permits, NWSHRL currently accepts non-hazardous solid waste and
recyclables, high liquid content waste, designated waste, Asbestos Containing Waste and waste
requiring special handling. The State Water Resources Control Board defines non-hazardous solid
waste, designated waste, and inert waste in 27 CCR sections 20210, 20220, and 20230. Section 4.1.1
of the JTD provides a detailed description of the waste types accepted at the landfill.

Figure 2 shows the facility boundaries, the current limits of wastes that have been disposed of to
date, and the permitted 260-acre waste disposal footprint. To date, approximately 125 acres has been
built-out with waste disposal units.

Figure 3 shows the parcel boundaries and the surrounding land use and topography. Excluding the
temporary on-site support facilities (administration trailer, equipment maintenance building, and
scalehouse) there are no buildings or structures within 1,000 feet of the landfill.

The final closure contours are shown in Figure 4 and Drawing 1 (Appendix A). The final cover
design and supporting engineering analyses are presented in Section 2.2. The maximum slope
inclination is 4H:1V (horizontal to vertical); the maximum elevation is 215 feet mean sea level (msl).

Figure 5 shows the pre-existing topographic contours and impacts on surrounding drainage patterns.
The pre-existing drainage was directed to the A-1 Channel, which flowed in a southeasterly direction
through the eastern portion of the site. In 1994, the A-1 channel was relocated along the northern
and eastern boundary of the site as indicated in Figure 5.

All existing landfill modules, excluding DM-1, and all future modules are or will be composite-lined.
Section 5.2 of the JTD describes the containment systems. Section 5.3 of the JTD describes the DM-
1 groundwater extraction system and the leachate collection and removal system for the other landfill
modules. '

2.2 Final Cover Design

A final cover system will be constructed over the waste at NWSHRL as part of the closure activities.
The landfill will employ a Class II landfill cover system as most of the landfill area to be capped will
be Class II. The primary functions of the final cover system are to:

e Isolate the waste from the environment;
e Control odors, vectors and litter;
e Control surface water infiltration into the landfill;

e Control erosion and run-on (if any), and convey run-off to the surface water
management system; and

e Control landfill gas.
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NWSHRL is designed and permitted with an Engineered Alternative Design (EAD) ¢over System,
which is reflected in the WDR Order No. R5-2003-0118. The EAD cover system for the top deck
and side-slopes is illustrated in Figure 6 and consists of the following componerits from top to
bottom: b

"Top-Deck:
* A one-foot thick vegetative soil 1ayer;' ‘
e A ﬁrotéctive IO-bz/yd geotextile cushioﬁ layer;
e A 60-mil HDPE ggomembrahe léyer (textured on both sides);
e A lowfpermeability geosynthetic clay liner (GCL); and"
~® A one-foot thick foundation layer
Side-Slopes:
* A one-foot thick vegetative soil layer;
e A geocomposite drainage layer; N |
@ .. A 60-mil HDPE geomembrane layer (textured on both Qides); and
e A one-foot thick foundation 1ayér. | a B )
The permitted EAD compopeﬁfs for NWSHRL substitute geosynthetic mateﬁals in piac"e;f ofi soil
components, thereby reducing final cover soil construction needs to just:that needed for the
foundation and vegetative layer construction, which are available on-site. Section 2.2.1 presents the
equivalency evaluation for the EAD.

2.2.1 Equivalency Evaluation

In terms of water quality protection, the EAD cover system provides equal or better pérfoﬁnance than
the prescriptive standard. Key technical issues regarding water quality protection and performance
are presented below. :

Foundation Layer
Title 27 CCR §21090 stipulates that not less than two feet of a soil foundation layer shall be

constructed for the final cover, unless it is shown that differential settlement and ultimate land use do
not adversely affect the integrity of the final cover. Postclosure use for the site will remain as non-
irrigated open-space. Therefore, the ultimate land use is not an issue regarding differential

settlement.

For a prescriptive cover design that utilizes a compacted clay layer for a low-permeability hydraulic
barrier layer, differential settlement is an issue of concern. Because clayey soils cannot support any
significant tensile stresses, clay soils tend to crack under tensile strains of 1 to 2 percent or less,
which can create relatively high permeability pathways to the underlying refuse. This concern is
often partially mitigated by providing a minimum two-foot thick foundation layer beneath the clay
layer. A two-foot thick foundation layer also improves the foundation support necessary to achieve

adequate compaction of a low-permeability clay layer.
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For this project, the low-permeability hydraulic barrier layer is provided by geosynthetic materials
(GCL and/or HDPE geomembrane) and drainage is provided by a geocomposite drainage layer.
These geosynthetic materials can tolerate substantially higher strains up to 10 to 20 percent or greater
before yielding. Because these materials can tolerate strains 10 times larger than soil components
without adverse impacts, a two-foot foundation layer thickness required for a clay layer is not
required for geosynthetic materials. Furthermore, modern landfilling techniques focus on achieving
a high degree of compaction to optimize airspace, and large containers are typically diverted from the
landfill that could otherwise collapse and cause large differential settlements. As a result,
differential settlements at the top of the refuse are expected to be relatively small and considerably
less than 3 to 4 percent (Appendix D). Therefore, the foundation layer for the proposed EAD cover
design only needs to be thick enough to provide a clean, firm surface for the geosynthetic materials.
For NWSHRL, a foundation layer of one foot is more than sufficient to achieve this objective.

Due to NWSHRL’s efforts and practices to divert large appliances/containers from the landfill, the
development of large differential settlements resulting from large voids is considered unlikely.
However, a very conservative analysis was completed that considered the potential development of a
void in the underlying wastes (Appendix D). This analysis indicates that the resulting strains (3 to
5%) are well within the limits that can be tolerated by the proposed cover materials in the unlikely
event that a void develops beneath the cover system.

Hydraulic Performance

Title 27 requires an EAD to be consistent with the protection goal of the prescriptive standard and to
provide equivalent protection against water quality impairment. For a cover system, equivalent
protection between systems can be evaluated based on the ability of each system to minimize
infiltration of water into the underlying waste.

A hydraulic equivalency evaluation was performed for the prescriptive standard cover, the 1993
PCPMP EAD cover, and the current EAD cover systems using the USEPA’s Hydrologic Evaluation
of Landfill Performance (HELP) model (v. 3.07). The HELP model is a water balance analysis for
the landfill containment/barrier system that uses site specific climatological data.

Key assumptions and input parameters for the HELP model are summarized below:

e The final cover will be vegetated with erosion resistant and drought resistant
grasses that can thrive under natural precipitation conditions. The cover will not
be irrigated.

e Rainfall data for Sacramento, California spanning 5 years, from 1992 to 1996,
was used;

e Contact between the HDPE geomembrane liner and the underlying foundation
soil was classified as “Good”;

e A geomembrane installation defect frequency of 2 holes per acre was assumed
(within the range for “good installation quality™);

e A manufacturing defect (pinhole) frequency of 0 holes per acre was assumed;

o . The vegetative or erosion resistant layer was modeled as low plasticity, clayey
silt (ML) with a permeability of 1.9x10™ cm/sec;
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¢ The low-permeability soil layer (for the prescriptive standard) was modeled as
low plasticity clay (CL) with a-permeability of 1x107 cm/sec; and - SR

e . The ,yfoulndation layer was mo(ieled as low plasticity’ clayey silt (ML — same
. material for vegetative layer) with a permeability of 1.9x10 cm/sec. - $

The flux thrdiigh the batrier layer was used s the measure for comparison iif hydrap;)lié éqai:};alcncy
between the two systems. The results of the HELP analyses are included in Appendix B and
‘summarized below in Table 2. ‘ R ' .

TABLE2 ~

HYDRAULIC FLUX COMPARISON
| "COVER SYSTEM TOPDECK ) | SIDE;SLOPE
Prescriptive Standard ' ) 0.3_5 gpéd"" N 001 gpad .
| 1993 PCPMP EAD T 035gad | D38gpad
Curront POPMPEAD 0.14 gpad 0.0 gpad

Note: Flux values represent peak daily leakage through the cover.

As indicated in the above table, the current. EAD provides significantly improved infiltration
performance over the previous 1993 EAD cover. system, ,and provides equal or improved
" performance to the prescriptive standard cover system. . Therefore, on the .basis of infiltration
performance, the EAD cover system performance exceeds that provided by the prescriptive standard
requirements of Title 27. o e REL T o B

1222  Final Cover Grading R B L e
) LA E ' ’ - } ‘ : ‘ / B
~=;\V§ Figure 4 and Drawing 1 (Appendix A) show the final cover grades for NWSHRL. Consistent with

7 N . . .
Ry the previgus PCPMP, the final cover grades reach a maximum elevation of 215 feet above mean sea
qQ » « level (msl) and maintain a maximum side-slope inclination of 4H:1V (horizontal to vertical). To
/Qf\e/ VAR facilitate drainage and minimize erosion, 25-foot wide benches are incorporated into the side-slopes a

(\\(\D q}ﬂ maximum of every 50 feet vertically. The top surface will be graded at 5 percent to accommodate
W ot postclosure settlements and maintain positive drainage. '
¢

2.2.3 - Erosion

Final landfill slopes will be inclined no steeper than 4H:1V. Minimum final surface slopes will be 5
percent. As part of the closure activities, the integrity of the final site face will be maintained by the
placement of a vegetative layer to provide erosion control. The slopes will be revegetated with an
application of seed mixes and fertilizers after the final grading is complete. - The cover will be
vegetated with'erosion and drought tesistant grasses that can thrive under normal precipitation
conditions without irrigation. Table 3 provides a revegetation seed mix that will be incorporated in
the Final Closure Plan. When vegetated, these surfaces are not expected to be significantly eroded
by rainfall run off. '
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TABLE 3
PROPOSED FINAL COVER VEGETATION MIX

Annual/ Specific Characteristics

Botanical/Common Name Perennial
Grasses
Vulpia myuros Annual fast growing, excellent drought tolerance,
adapted to all regions, excellent erosion
Zorro Fescue protection
Bromus mollis Annual fast growing, good drought tolerance,
B adapted to all regions, moderate erosion
lando Brome protection
Dactylis glomerata Perennial moderate growing, good drought tolerance,

adapted to many regions, moderate

Orchardgrass erosion protection
Legumes
Trifolium species Perennial fast growing, good drought tolerance,
adapted to some regions, good erosion
Woogenellup Subclover prot2ction g g
Trifolium species Annual fast growing, good drought tolerance,
] adapted to some regions, good erosion
Kondinin Rose Clover protgction 9 g

An erosion analysis was completed for the slopes using the Revised Universal Soil Loss Equation
program, RUSLE Version 1.06 (United States Office of Surface Mining and Reclamation, 1998). The
analysis results indicate an estimated maximum soil loss for the proposed final grades of 1.3 tons per
acre per year. This value is less than the USEPA’s maximum allowable soil loss of 2 tons per acre
per year. The erosion loss analysis is presented in Appendix C.

Revegetation will be completed using hydroseed methods. As is consistent with local construction
practices in Northern California, hydroseed and mulch will be applied in the fall (approximately
September 15" through November 15™) prior to the rainy season. The seeds will germinate naturally
during the rainy season, and therefore, an irrigation system is not warranted.

2.2.4  Settlement

The settlement analyses include the base settlement, the impacts on the LCRS due to base settlement
and the postclosure cover settlement. The calculations are shown in Appendix D.

2.2.4.1 Base Settlement

The placement of additional refuse changes the stresses acting on the foundation soils, which will
result in additional settlement of the soils supporting the liner system. This settlement will tend to
result in flatter drainage grades along the liner system in the future. The analyses presented in this
section evaluate the magnitude of the calculated settlements and the resulting impact on the future
drainage capacity of the LCRS. The results of our calculations show a minimum post-settlement
grade of 0.25 percent, which maintains positive drainage to the existing and proposed perimeter
collection sumps.
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2.24.1.1 Settlement Calculations

Geosyntec (1995) déveloped a représentative subsurface profile for caiéillating settlement of the soils
underlying the NWSHRL. The profile consisted of the following:

® Depth of 0 to 16 feet: Clayey dép'ojsit
® Depth of 16 to 24 feet: Sandy depo‘sit
e “D‘veptlvl of 24 to 85 feet: Ny Clayey depésit
® Depth of 85 to 95 feet: Séndy deposit
 Depth of 95 to 100 feet: Clayey deposit

For the evaluation of the base settlement, we' generally adopted the Geosyntec (1995) silbsurface
profile, but considered an additional 50 feet of subsurface soils as follows:: L

® Depthof 100to 115 feet:  Clayey deposit
~® Depthof 115t0 120 feet*  Sandy deposit
 Depthof 120 to 135 feet ~ Clayey deposit
e Depth of 135 t6 140 feet . Sandy deposit
® Depth of 140 to 150 féet: ‘Clayey deposit
As indicated above, the lower 50 feet of materials contain 20 percent sand.

Based on our review of the consolidation testing by Emcon (1993) and more recent tests completed
by Golder, we used consolidation parameters similar to those selected by Geosyntec.

Settlement calculations included in Appendix D indicate a differential settlement of 5.6 feet between
the sump and the maximum differential stress at a distance of 800 feet from the sump, This results in
a minimum post-settlement grade of 0.25 percent, which maintains positive drainage to the perimeter
collection sumps. Additional information on the geology and hydrogeology of the landfill site is
provided in Appendix C of the JTD. ‘

2.24.12  Settlement Tmpacts on the LCRS

The design of the LCRS consists of high permeability gravel blanket draining a 2 percent grades
toward perforated HDPE collection pipes. The HDPE pipes drain at a one percent grade toward the
. perimeter of the landfill, ' : ' ‘ o

The impact of base settlement is most severe in a direction perpendicular to the refuse slopes, which
is in a direction parallel to the LCRS collection pipes. The settlement calculations indicate a post-
~ settlement grade of approximately 0.25 percent along these pipes in existing and proposed
‘constructed systems. Settlement along the floor grades toward the I,CRS pipes will be considerably
less since the differential stresses and resulting differential settlements are much less in the flow
direction along the floor toward the pipes.

The historical leachate generation rate for the site indicates that operational leachate generation rates
average 29 gallons per acte per day (Golder 2003a). This leachate rate is largely controlled by the
operating practices of the site (i.e. diverting stormwater, type of daily cover etc.) and is not
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significantly impacted by the depth of refuse. Therefore, this rate is representative of anticipated
future leachate generation rates. Following closure, the leachate generation rates are expected to
steadily decline to approximately zero within 10 years (EPA, 2002).

At final build out, the maximum area draining to a single sump will be approximately 15 acres.
Using the operational average peak monthly leachate generation rates measured for the site,
maximum leachate generation that is drained by a single collection line is approximately 435 gallons
per day or 0.3 gpm.

The capacity of a 4-inch diameter HDPE pipe at a 0.25 percent grade servicing that flow is 54 gpm
(Golder 2003d). Given potential base settlement and the maximum leachate generation rates, the
resulting factor of safety is 180, which far exceeds minimum regulatory requirements. CCR Title 27
requires a minimum factor of safety of 2.0 for flow capacity of the LCRS.

2.2.4.1.3 LCRS Pipe Structural Capacity

The impact of increased stress on the LCRS collection pipe system resulting from modifications to
the final grading plan was addressed in the Optimization of the Final Cover Grading Plan, (Golder
2003d). The total vertical loading resulting from the modified final cover grades was still well below
the structural design capacity of the LCRS collection pipe system. Calculated factors of safety for
pipe breakage (wall crushing) and pipe collapse (wall buckling) were greater than 3 exceeding the
minimum factors of safety for those physical properties. In addition, calculated distortion (ring
deflection) for the LCRS collection pipe was considerably less than allowable levels. The results of
these revised capacity calculations are given in the Draft EIR for the site. These summary
calculations are also included in Appendix D.

2.2.4.2 Postclosure Cover Settlement

Settlement analyses were performed to evaluate the impact of postclosure settlement on the final
cover grades. Refuse settlement typically exhibits a large, rapid, initial settlement rate referred to as
primary settlement, which is followed by a long-term, progressively decreasing, settlement rate that
is referred to as secondary settlement. Primary settlement generally occurs within weeks to months of
the initial refuse placement. However, secondary settlement occurs for many years as waste materials
decompose and compress.

The calculated postclosure settlements assume that primary settlements are complete prior to closure,
but secondary settlements will continue throughout the entire 30-year postclosure monitoring period.
As indicated in Appendix D, the postclosure grades following settlement will be approximately three
percent, which is sufficient to promote positive drainage from the cover. '

Appendix D also presents calculations of estimated differential settlement based on heterogeneous
waste settlement properties. Reported values of the refuse modified secondary compression index
for landfills most representative of modern landfill practices typically range from about 0.01 to 0.07
(Fasset et.al, 1994). Assuming that a four-fold variation in the modified secondary compression
index oceurs over a horizontal distance of 50 feet along the top deck, the maximum increase in the
tensile strain is estimated to be less than 3 to 4 percent, which is well within the allowable range for
the geosynthetic materials (geomembrane, geocomposite drainage net, and GCL).
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225 Slope Stability
2.2.5.1 General

Slope stability evaluations,for landfills generally consider the following potential failure modes,
. which are illustrated in Figure 7: , :

o 'Foundation stability. This potential failure mode considers a failure surface
developing beneath and through the liner system. This failure mode is generally
a concern to landfills sited over relatively weak soils and/or bedrock with
adversely orientated discontinuities. Although the soils at the NWSHRL are not
gbnsidered “weak,” the foundation stability was evaluated to confirm adequate . -
strength of the subsurface soils under the proposed stresses. The factor of safety
for this failure mode is affected by the overall height of the refuse, and therefore,
this failure mode is addressed in this report, SN A b

-~ o Refuse Slope Stability. Refuse slope stability considers' a potential failure
surface developing within or above the liner systerh. Since the liner system
interface shear strengths are generally lower than the shear strength of refuse,
this failure mode involves the potential movement of refuse along the liner

- system. The factor of safety for this failure mode is affected by the overall
- height of the refuse, and therefore, this failure mode is addressed in this report. o

. ) . o . Mo e
e Cover_ Veneer Stability,. The stability of the cover system: consideis the. =
potential occurrence of a failure within the final cover components, This failure
mode is primarily a function of the interface strengths of the cover materials and
the maximum final slope inclinations. Since the'proposed optimized final cover

grading plan is not modifying the cover components and maximum slope . -

inclination, the stability of the cover system is not impacted. Therefore, this

analysis is not addressed in this report. The cover veneer stability analyses .

presented in the June 2002 PCPMP addresses this failure mode for both the

current cover system and the proposed optimized cover grading plans and finds
 the performance of the cover system to exceed stability requirements.

Stability analyses were performed using the computer program SLIDE (v. 3.047), SLIDE uses two-
dimensional, limit-equilibrium methods to evaluate stability. The static stability of the refuse mass
was evaluated using Spencer’s or Bishop’s method of slices.

Key assumptions common to the foundation and refuse slope stability analyses are summarized
below. : .

® The shear strength of the refuse was modeled by a linear failure envélope
represented by an internal angle of friction of 30 degrees and a cohesion of 200
pounds per square foot (psf), which is within the range of refuse strength
parameters reported by Singh and Murphy (1990). These parameters are close to
the values recommended by Kavazanjian (1995), which presents a refuse shear
strength model with an internal friction angle of 33 degrees with a minimum
shear strength of 500 psf.

® The unit weight of the total waste fill mass was assumed to be 70 pcf. Golder
has completed annual capacity and waste density calculations for the NWSHRI,
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between 1997 and 2003. Historically, the NWSHRL consistently achieves
relatively low in-place, compacted refuse densities of around 50 pcf. Allowing
for waste settlement and daily cover materials, we estimate the final total waste
mass density will be around 60 pcf. Assuming a higher total waste fill density of
70 pef is conservative and generally results in lower computed factors of safety.

e Seismic stability was evaluated using the simplified seismic design procedure
developed by Bray et. al. (1998). The design earthquake event for the site, the
maximum credible earthquake (MCE), results from a blind thrust along the
Central Valley Coast Range (Geosyntec, 1995) at an epicentral distance of 13
km. The MCE has a moment magnitude (Mw) of 7.0 resulting in a peak bedrock
acceleration of 0.35g. Based on the computed yield accelerations, permanent
displacements were estimated for the design seismic event.

2.2.5.2 Foundation Slope Stability

Previous stability analyses by Emcon (1993), Geosyntec (1995), and Golder (2002) have evaluated
the stability of the landfill foundation assuming undrained conditions based on an undrained shear-
strength subsurface profile developed by Emcon (see Appendix E). Computed factors of safety for
the 1993 RDSI and June 2002 final cover grading plans generally exceed 1.8 for static conditions.

In our opinion, an undrained analysis is overly conservative because it assumes instantaneous loading
of the entire refuse mass without dissipation of pore pressures. The filling of the site over many
years in conjunction of the occurrence of sand lenses throughout the subsurface soils will preclude
the development of significant excess pore pressures.

Based on an average coefficient of consolidation value (Cv) of 11 m2/year, and an assumed
maximum 40-foot thick layer of silty clay bounded by sand lenses, we calculate that 80 percent of the
excess pore pressures will dissipate in less than two years and 95 percent of the excess pore pressures
dissipated in less than 4 years under an applied load. Our analyses indicate, based on currently
permitted waste acceptance limits, the loading rate will not result in significant pore pressure
development beneath the landfill, and therefore, the appropriate foundation slope stability analysis is
based on drained conditions.

For this study, we completed stability analyses assuming drained conditions. Drained shear strengths
were based on tests completed by Emcon (1993). These tests indicated that drained shear strengths
were represented by an internal friction angle of 34 degrees and a cohesion of 0 to 1,000 psf. For this
study we conservatively assumed drained shear strengths represented by an internal friction angle of
32 degrees with no cohesion.

The results of our calculations indicate a factor of safety of 2.1 under static conditions. For the
design seismic event, the computed permanent displacements are estimated to be approximately 0.1
inch. A minimum static factor of safety of 1.5 satisfies the static stability criteria specified in CCR
Title 27 for Class II landfills. The computed permanent displacement of less than 0.1 inch is very
small and will not result in damage to the liner system. This satisfies the CCR Title 27 requirement
that Class II landfills withstand the MCE without damage to the foundation or structures that control
leachate, surface drainage, erosion, or gas.

2.2.5.3 Refuse Slope Stability

Refuse slope stability considers movement along a failure plane that extends through the refuse and
along the liner system. DM-2.2, 9.1, 11.1, 11.2 and 5.1 were constructed with a composite liner
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system containing a geosynthetic clay liner as deseribed by Geosyntec (1995). Interface shear
strength testing performed by Geosyntec resulted in a critical design GCL/textured geomembrane
interface with a minimum design shear strength defined by internal friction angle of 9 degrees with
no cohesion (Golder, 2000). Conformance testing by  Golder has confirmed that these constructed
liner systems met or exceeded this minimiim shear stréngth (Golder, 1999 and 2001).

DM 2.1 was constructed with composite liner consisting of a compacted clay liner (CCL) overlain by
a textured HDPE geomembrane. This interface is expected to have higher sheat strengths similar to
those measured for DM-4.1. Emcon estimated a minimum design shear strength of 10.5 degrees
(Emcon, 1993). - ' " ,

DM 4.1 and future cells will be constructed with a double liner system with leak detection layer.
This liner system includes a geosynthetic clay liner on the perimeter slopes., The landfill base
composite liner consists of compacted clay and textured geomembrane. Accordingly, the design
shear strength for the base liner system is represented by an internal friction angle of 12 degrees with
no cohesion (Golder, 2003b). This design interface was, confirmed by interface direct shear testing
completed by Golder (2003c). ' o

~ For the purpose of this evaluation, the refuse mass stability was analyzed using the lower critical
design friction angle of 9 degrees with no cohesion representing the liner systems constructed for
DM-2.2,9.1,11.1, 11.2 and 5.1.

Two sections were analyzed for refuse slope stability, Sections A-A” and B-B’ (see Figlire '4).
Section A-A’ was taken through DM 4.1 and Section B-B’ rums “through the existing' DM 11.2
Section A-A’ was found to be the critical section and is illustrated in Figure 7. ‘

The yield acceleration was also calculated for each section. The yield acceleration is the horizontal
acceleration required to result in a factor of safety of 1.0. The yield acceleration in conjunction with

~ the characteristics of the design seismic event and seismic source were used to estimate permanent
* displacements using the simplified Bray Method. Appendix E includes these calculations.

Table 4 summarizes the static and seismic results for refuse slope stability.

TABLE 4
- SUMMARY OF REFUSE SLOPE STABILITY ANALYSES

Seismically Induced
Permanent Displacements
Section Static Factor of (inches)
' Safety
A-A’ 1.5 2.6
B-B’ - 1.7 1.1

The results of the stability analyses indicate that the waste mass has a minitium factor of safety of
1.5 under static conditions. A minimum static factor of safety of 1.5 satisfies the static stability
criteria specified in CCR Title 27 for Class I landfills. Permanent displacements calculated for the
- sections are less than 3-inches. Displacements of up to 12-inches along the liner system are generally
accepted as being within the tolerance limits of liner systems without resulting in adverse damage.
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Therefore, these small displacements satisfy the CCR Title 27 requirement that Class II landfills
withstand the MCE without damage to the foundation or structures that control leachate, surface
drainage, erosion, or gas. In particular, movements of less than three inches will not adversely
impact the LCRS HDPE pipes, which are very flexible and able to tolerate relatively large
movements. Furthermore, these pipes are oriented perpendicular to the sides of the landfill, and any
seismically-induced movements would therefore subject the LCRS pipes to tension/compression
loading instead of shear loading. Tension and compression loading are more favorable than shear
loading in HDPE pipes.

2.2.6 Landfill Gas

The site will have a complete landfill gas collection system prior to closure. Accordingly, closure
construction requirements for the landfill gas collection system are limited to activities integrating
the landfill gas extraction wells and piping into the closure cover design. Integration of gas controls
with a closure cover system is routinely completed and standard conceptual design details for either
horizontal or vertical extraction wells are available. Cover construction costs account for the
integration of the wells and header systems.

The first phase of the gas control system is currently being designed and is scheduled to be installed
and operational by December 1, 2007. Although the remainder of the gas system has not been
designed, it is currently anticipated that the Hay Road Landfill will utilize conventional vertical
extraction wells. For Class Il MSW landfills, such as Hay Road, it is common to install the wells on
an average spacing of about 400 feet. Therefore, approximately 70 to 75 vertical gas wells are
expected be installed during the operational life of the landfill These wells will be connected by gas
collection header pipes and conveyed to a disposal system that will be also installed prior to closure
(e.g. gas flare or landfill gas-to-energy system).

2.2.7 Surface Water Drainage

Figure 8 shows a conceptual drainage plan for the NWSHRL. Drainage will be conveyed along the
top deck and intermediate slope benches to down-drains located along the sides of the landfill. The
down drain pipes will be fitted with diffuser tees at the discharge ends to dissipate high velocity
hydraulic energy before discharging to the perimeter channels. Run-off will be conveyed to a
perimeter channel that will discharge off site.

Appendix F presents conceptual drainage calculations to verify that the above conceptual drainage
facilities can be designed to accommodate a 1,000-year, 24-hour precipitation event as required by
Title 27 for Class II Landfills. As part of the Final Closure Plan, a detailed drainage and erosion
control plan and final design details will be developed for the final cover.

The NWSHRL has constructed perimeter drainage channels and berms to prevent run-on from off-
site drainage. These features will continue to be used at landfill closure.

2.3 Postclosure Land Use

The postclosure end use of the site will be consistent with surrounding terrain, land uses, and the
current agricultural use zoning. The site is planned to be maintained as secured non-irrigated open
space and the closed landfill will be designed to reduce health and safety impacts with proper site
security fencing and access control. No liquids will be discharged to the cover system.
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24 Environmental Monitoring and Controls

24.1 Existing Monitoring and Control Systems

Existing environmental controls include liner systems and leachate collection and removal ’syé'tem,
+ which are described in Sections 5.2 and 5.3 of the JTD. A landfill gas control system is not currently
©in place, but-will be installed during the ‘operational life of the facility. This s’ystefﬁ'%i’ﬂ be

- integrated into the closed site as discussed in Section 2.2.6. '

The liner and leachate collection and removal systems (LCRS) for all future modules at the

NWSHRL are described in Section 5.2.2 of the JTD. Double composite base liniers (60-mil HDPE)

will be employed for these future modules. Leak detection geocomposites will be used in the

_secondary component to monitor for releases from the primary liner component. The LCRS is

~designed to provide efficient collection and removal of leachate and meet the requirements of CCR
Title 27 and Subtitle D. Subtitle D requires the depth of leachate over the liner to be 1 foot or less.
Title 27 CCR §20340 requires the LCRS to be designed to collect and remove twice the anticipated
daily volume of leachate. ‘ -

Environmental monitoring consist of groundwater monitoring, .vadose monitoring, landfill gas
monitoring, and surface water monitoring as described in the following, sections. Within, each
- disposal module, there are one or more leachate collection sumps at the perimeter of the landfill
where leachate is extracted and pumped to a temporary storage tank, Leachate is then hauled off-site
for disposal at a waste water treatment plant. Figure 9 shows the existing monitoring system. Figure

10 shows the existing leachate collection system and surface water controls.

The groundwater-monitoring network currently consists of twenty five (25) monitoring wells,
sampled semi-annually. Each detection and background well is designated to monitor one or more
disposal modules. There are a total of twelve (12) leachate sump monitoring points, three 3)
leachate wells, two (2) leak detection sumps, eleven (11) lysimeters to monitor the unsaturated zone
(exclusive of sludge drying area south of DM 9.1), and five (5) surface water sampling points. WDR
Order No. R5-2003-0118 (Appendix A of the JTD) includes groundwater monitoring parameters for
the landfill. ‘

Explosive gas (5% methane content or greater) monitoring is currently performed at the site
perimeter with eleven (11) LFG monitori g probes to maintain compliance with Title 27 CCR
Sections 20919.5 and 20925, Additionally, these probes, pan lysimeters, and leak detection sumps
are monitored for the parameters required in WDR Order No. R5-2003-0118 (Appendix A of the
JTD); methane, carbon dioxide, oxygen, and organic vapors using field instruments. During closure,
the monitored gas parameters will comply with the WDR’s and any additional relevant requirements

by the CIWMB.

The LFG monitoring at the site, including a typical probe detail, monitoring methods and
frequencies, are described in Appendix N of the JTD and referenced in WDRs Order No. R5-2003-
0118. During these monitoring events, onsite structures will also be monitored for methane levels
greater then 1.25% in accordance with Title 27 CCR Section 20920 et seq. There are no offsite
inhabitable structures within 1,000 feet of the permitted landfill footprint. '

" 24.2 Modifications Required During Closure

As the landfill is developed, leachate storage tanks will be located outside of the landfill footprint.
Leachate conveyance lines will also be located outside of the landfill footprint. Therefore, no
modifications to the leachate collection system are required during closure.
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Final groundwater and lysimeter monitoring systems will be in place prior to closure. Therefore, no
modifications are required to these monitoring systems during closure.

At closure, a total of 17 gas probes will be installed around the perimeter at a spacing of
approximately 1,000 feet or less. GP-1 through GP-11 are currently in place. GP-7 and GP-8 are
within and/or near the landfill footprint and will be located to the perimeter and renamed as GP-7R
and GP-8R as shown in Figure 9. Additional gas probes GP-12 through GP-17 will be installed prior
to or at closure.

At closure, the landfill gas collection lines and condensate sumps will be disconnected, temporarily
relocated as required, and then reconnected after the closure cover system is constructed. Since the
collection lines and control valves are typically joined with periodic bolted, flanged connections, the
relocation of the lines is a relatively simple process. The cover system will be constructed around the
wells using standard design and construction practices. For example, the geomembrane will be
sealed to the extraction wells using a booted sleeve placed around the pipe.

2.5 Closure Activities
251 Maximum Extent of Landfill Requiring Closure

Closure activities will commence following the completion of the landfill development. Therefore,
the maximum extent of the landfill requiring closure at any point in time corresponds to the total
maximum waste disposal footprint of 260 acres. The maximum closure footprint is reflected in the
closure cost estimate (Section 2.7).

2.5.2 Site Security, Dismantling and Structure Removal

Site security upon closure will be provided by NWSHRLL Site security will include:

e Proper signs posted at all points of access consistent with regulatory
requirements at the time of closure. These signs will be placed at least 60 days
prior to closure, state the date of closure, identify the alternative waste disposal
location, and will remain at least 180 days after receipt of the last load of waste.

e A public notice will be advertised in a local newspaper(s) with general
" circulation at least 60 days prior to closure.

e Access will be controlled by locked gates at all access points ‘around the
perimeter.

e Fencing will be maintained around the entire site.

The existing temporary facility structures are shown on Figure 2 (scale facilities, administration
trailer and maintenance shop). These structures are within the future waste disposal footprint and
will be removed and relocated as the landfill is developed. Any future permanent structures will be
deactivated and dismantled accordingly following closure. The buildings and maintenance and
storage facilities will be dismantled and made available for reuse or resale. Material not considered
reusable will be appropriately disposed of consistent with applicable state regulations.

It is anticipated that all environmental control systems will remain in place upon closure and during
the postclosure maintenance period until it is demonstrated that landfill by-products such as leachate
and landfill gas pose no threat. This demonstration will be to the satisfaction of the LEA, the
RWQCB, and the CTWMB and will be presented in the form of a written report. Upon closure,
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unused controls that have come into contact with landfill leachate or gas will be’appifppﬂately
cleaned and/or disposed of in accordance with federal, state, and local laws.” b

Environmental control systenis temoved -during or following postclosite will be dismantled and
appropriately disposed of consistent with federal, ‘state, and local laws. Gas and groundwater
“monitoring wells will be abandoned according to the then current federal, state and local laws.
Materials intended for reuse will be cleaned. The methods of cleaning that may be used include:

* Washing with water, detergent, or chemical solvents;
. Steél;l Acn:lneanving; | o |

° S‘crub‘b‘ing with abrasives; and

® Sand blasting, -

The residues produced as a result of cleaning reusable cémpoﬁents will be disposed of consistent
with applicable federal, state, and local laws. A more specific plan for decommissioning
environmental control systems will be prepared for the final closure plan.

2.5.3. Final Cover Construction

Final Cover

A final cover will be constructed as part of the closure activities. The final covet as described in
Section 2.2 is an engineered alternative design that provides -equal or improved water quality
protection than the prescriptive standard requirements of Title 27 CCR. *

Closure activities will commence within 30 days of the receipt of the last load of refuse. A detailed
schedule showing the sequencing of construction activities and duration of the activities will be
submitted as part of the final closure plan. A minimum of two surface monuments will be located on
the top deck of the cover to facilitate periodic topographic surveys and subsequent settlement
evaluations. The exact location and number of survey monuments will be determined as part of the
final closure design.

Construction Quality Assurance

Construction Quality Assurance (CQA) will be completed during the closure activities to ensure that
the construction complies with the closure design plans and specifications. Prior to starting the
closure activities, a construction quality assurance plan will be prepared by a Registered Civil
Engineer or Certified Engineering Geologist in accordance with Sections 20323 and 20324 of Title
27 CCR, and submitted as part of the final closure plan. Following closure construction, a closure
certification report will be prepared and submitted to provide documentation that the closure
activities were completed in accordance with the design plans and applicable federal and state
regulations. A registered civil engineer or certified engineering geologist will supervise CQA
activities and certify the closure report. o ,

Typical CQA activities will include, but are not limited to the following:
* Verifying the materials, thickness and compaction of the fouﬁdétiori layer; |

® Observation and inspection of the geosynthetic matetials for conformance with
the engineering plans and specifications;
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e Conformance testing of soil and geosynthetic materials;

e Documentation of construction procedures, and identification and resolution of
construction problems; and

e Preparation of a CQA report providing documentation that the closure activities
and construction complied with the project plans and specifications.

CQA Plan requirements to be included in the Final Closure Plan are outlined in Table 5.

TABLE 5
CQA PLAN REQUIREMENTS

—

A delineation of the CQA management organization, including a chain of command
A detailed description of the level of experience and training of the contractor, work crew, and CQA
inspectors.
Description of the CQA testing protocols
CQA manufacturer or third party data on all geosynthetics utilized
CQA documentation
Types and frequencies of tests to be performed
e For consistency, at least two placement tests should be performed on the barrier layer
e  Frequency range:
o Subgrade: 1 test per acre — 1 test per 5 acres
7. For all cover material the following tests should be performed:
e Particle size analysis (ASTM D 422-93)
e  Compaction characterization (ASTM D 1557-91)
e  Classification of Soils (ASTM D 2487-93)
For low-hydraulic-conductivity layer the following tests should be performed:
9. Review required earth material/geosynthetic placement tests for adequacy and completeness

e All earth materials:

e  TLaboratory soil characterization tests as above (particle size analysis, compaction
characterization, classification of soils, liquid limit, plastic limit, plasticity index, triaxial-cell
method with back pressure)

e Description and Identification of Soils (ASTM 2488-93)

e Four field density tests performed for each 1,000 cubic yards of material placed or a minimum
of 4 tests per day.

o Nuclear density gauge
o Sand Cone test

e Compaction curve data (ASTM D 1557-91) represented graphically once a week or every 5000
cubic yards of material placed

e Atterburg limits (ASTM D 4318-93) represented graphically once a week or every 5000 cubic
yards of material placed

10. Flexible Membrane Liner (FML):

e Preconstruction quality control program

e  Tensile strength

e Layer thickness strength

e Peel test for the seaming of the material

e  Inspection of placement

e  Inspections of installation of anchors and seals

11. Geosynthetic Clay Liner

>

S VW

*®
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*  Preconstruction Quality Control Program
~*  Bentonite Unit Weight
¢ Permeability (ASTM D 5084)

2.5.4 : Recording . ‘ : '
Upon closure of the site, NWSHRLI will file a- detailed Hé:sﬁcfiptioh of the ¢losed site to the local
enforcement agency and County Regorder. The site description shall include: :

¢ A map and description of the closed site;

* The date closure was completed;

* Locations where the Final Closure and Postclosure Maintenance Plan can be
“obtained; - . : ‘ v g

e .:Thé bbuhdariés of each waste manégement uhiti and'the height '\and depths of
filled refuse; and P ‘ '

e A statement that the site use is restricted in accordance v‘vi‘th‘ the postclosure‘“
maintenance plan. i

2.5.5  Preliminary Closure Schedule o
A detailed closure schedule ‘will be prepared as part of the Final Closure and Postclbsure
Maintenance Plan. The following provides a summary of the currently anticipated closure schedule.

® Proper signs posted at all points of access consistent with regulatory
requirements at the time of closure. These signs will be placed at least 60 days
prior to closure, state the date of closure, identify the alternative waste disposal
location, and will remain at least 180 days after receipt of the last load of waste.

® A public notice will be advertised in a local newspaper(s) with - general
circulation at least 60 days prior to closure.

o Closure activities will begin within 180 days of closure.

e Completion of closure construction and construction quality assurance (CQA)
will likely need to be phased to allow construction to be limited to the dry
season. Assuming individual closure construction phases will involve between
50 to 90 acres of cover area, it is anticipated that closure construction and CQA
of the entire landfill may require 3 to 5 construction seasons to complete.

e A CQA Repdft for each phase of closure construction will be submitted within
30 days of the completion of each closure phase.

2.5.6 Health and Safety

The construction contractors completing the closure activities will be required to prepare a Health
and Safety Plan that identifies and addresses the anticipated construction hazards. There are no
hazardous wastes at the Hay Road Landfill and disposed wastes will not be exposed during closure
construction. Therefore, construction activitiés arejexpect‘ed to be completed using Level D Personal
Protective Equipment (PPE), which is common to all standard construction projects.
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2.6 Landfill Capacity and Life

Golder Associates has completed landfill capacity and life estimates on an annual basis for
NWSHRL since 1998. These evaluations have been based on aerial topographic surveys and gate
receipts of refuse tonnage. As of April 1, 2007, the remaining net landfill airspace was estimated to
be 30.9 million cubic yards. Table 6 summarizes the landfill capacity calculations.

Based on a projected effective density of 1,035 pcy and an annual one percent waste stream growth
rate, the remaining life of the facility is estimated to be approximately 70 years, which corresponds to
a closure date in 2077 (Table 7). NWSHRL accepted 156,700 tons of refuse from June 30, 2004 to
June 30, 2005. The projected effective density of 1,035 pcy and one percent growth rate are
consistent with the projections completed for the past two years. These projections are reviewed on
an annual basis. The projected effective density of 1,035 pcy takes into account anticipated waste
settlement. Settlement of the foundation soils is not expected to significantly increase disposal
capacity from that summarized in Table 6.

DM-4.2 was the most recent cell that was constructed. Currently, NWSHRLI anticipates that the
remaining portion of landfill will be developed and filled in the following sequence:

e DM-4 (remaining portion)

e DM-3
e DM-7
e DM-8
e DM-6

e DM-9 (remaining poﬁion)
e DM-2 (remaining portion)
e DM-11 (remaining portion)
e DM-10

The locations of the planned disposal modules are shown on Figure 2. This sequence is only for
planning purposes and may be changed as needed to respond to external influences.
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RTE TABLE 6
- LANDFILL CAPACITY .
Ttem Descripﬁon - 7 R Quantity

1. Gross Total Refuse Airspace’ o S . 36,626,000 cy

2. Cover Volumé Requirements ; .

2a. | ft Vegetative Soil Layer - .« - 433,000 Coey

2b. 11t Founda,tion Layer (will bé in place at the ﬁme ‘ o | o

of closure) ‘ .0 oy

Total . 433,000 cy

4. Liner Volume 1,382,000 cy

5. Net Refuse Airspace (1-2-3) 34,811,000 cy

6. Estimated Airspace Consumed As of April 1, 2007 3,910,000 cy

7. Remaining Refuse Airspace (5-6) 30,901,000 cy

8. Remaining Refuse Capacity® 15,991,000 tons

1. Gross airspace does not include refuse or inert fill within DM-1 prior to'1996. -

2. Based upon a predicted overall effective density of 1,035 pcy for the life of the landfill, which accounts

for waste settlement
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TABLE 7
LANDFILL LIFE ESTIMATE
Remaining Airspace Remaining Airspace

Year (cy) Tons Year (cy) Tons
2007 30,815,934 157,684 2043 17,558,988 225,610
2008 30,508,183 159,261 2044 17,118,667 227,866
2009 30,197,355 160,854 2045 16,673,944 230,144
2010 29,883,418 162,462 2046 16,224,773 232,446
2011 29,566,342 164,087 2047 15,771,111 234,770
2012 29,246,096 165,728 2048 15,312,912 237,118
2013 28,922,646 167,385 2049 14,850,130 239,489
2014 28,595,963 169,059 2050 14,382,722 241,884
2015 28,266,012 170,749 2051 13,910,639 244,303
2016 27,932,762 172,457 2052 13,433,835 246,746
2017 27,596,179 174,181 2053 12,952,263 249,213
2018 27,256,231 175,923 2054 12,465,875 251,706
2019 26,912,883 177,683 2055 11,974,624 254,223
2020 26,566,102 179,459 2056 11,478,460 256,765
2021 26,215,852 181,254 2057 10,977,334 259,333
2022 25,862,101 183,066 2058 10,471,197 261,926
2023 25,504,812 184,897 2059 9,959,999 264,545
2024 25,143,949 186,746 2060 9,443,689 267,191
2025 24,779,479 188,614 2061 8,922,216 269,862
2026 24,411,363 190,500 2062 8,395,528 272,561
2027 24,039,567 192,405 2063 7,863,573 275,287
2028 23,664,052 194,329 2064 7,326,298 278,040
2029 23,284,783 196,272 2065 6,783,651 280,820
2030 22,901,720 198,235 2066 6,235,577 283,628
2031 22,514,827 200,217 2067 5,682,023 286,464
2032 22,124,065 202,219 2068 5,122,933 289,329
2033 21,729,396 204,241 2069 4,558,252 292,222
2034 21,330,779 206,284 2070 3,987,924 295,145
2035 20,928,177 208,347 2071 3,411,893 298,096
2036 20,521,549 210,430 2072 2,830,102 301,077
2037 20,110,854 212,535 2073 2,242,493 304,088
2038 19,696,052 214,660 2074 1,649,008 307,129
2039 19,277,102 216,806 2075 1,049,587 310,200
2040 18,853,963 218,975 2076 444,173 313,302
2041 18,426,593 221,164 2077 0 229,860
2042 17,994,948 223,376

Notes:

1. Effective density of 1,035 pcy

2. Annual growth rate = 1.0%
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2.7 Closure Cost Estimate

Closure and postclosure maintenance funding for NWSHRL complies with current state regulations.
Title 27 of the California Code of Regulations states that an irrevocable fund be established, or
provide other means to ensure closure for the site. NWSHRL has a closure fund established with the
current amount of the closure fund based on the total closure costs prorated to reflect the proportion
of the permitted airspace that has been consumed. The closure costs and closure fund are reviewed
and updated annually. ' o '

The current cost estimate for closure of NWSHRL is based upon information presented in this report.
The following key assumptions were made in compiling these estimates: ‘

e The source of the vegetative soil cover will be on-site.

a ‘e The foundation layer will be obtained from on-site soils of consist of suitable
alternative cover and will be placed and compacted as part of the interim cover
layer. ' ‘ o

- Two survey monuments will be installed on the top deck.
e 8 Additional perimeter gas probes will be installed during closure.

o All closure activities will be observed ‘ajnd\ documented by a registered civil :
‘ engineer or a certified engineering geologist as required by CCR, Title 27.

» The maximum area expected to be closed at any one time is 260 acres.

* The landfill gas system collection lines will be disconnected, temporarily
removed and then reconnected after the cover is constructed. . Allowing this
work to be completed in ten working days by five laborers (unit rate of $60/hr),
and one backhoe (unit rate of $150/hr including operator) results in a cost of °
$36,000, or about 0.1% of the estimated closure cost.

* Unit costs presented include all mobilizétion; equipment, materials, labor, and
contract administration to complete the work

Table 8 provides the updated closure costs reflecting the revised closure cover system components.
The closure costs for the site of $21,716,321 are funded and incurred incrementally .during the
operational life of the landfill as areas are developed and filled to the final grades.

s b §
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TABLE 8
2007 CLOSURE COST SUMMARY
Item Unit | UnitCost | Quantity Total
1. Final Soil Cover'
a. Foundation Layer cy $ 4.00 - $ -
b. Vegetative Layer cy $5.00 432,743 $2,163,715
2. Geosynthetic Layers
a. Geomembrane (60 mil HDPE)* sf $0.57 11,684,063 $ 6,659,916
b. Geocomposite drainage layer” sf $0.58 10,105,109 $ 5,860,963
c. GCL? sf $ 0.65 1,578,954 $ 1,026,320
d. 10-o0z/yd Geotextile sf $0.25 1,578,954 $ 394,739
e. Geosynthetic testing % 2.0% $278,839 ¢
3. Design/CQA
a. Design, plans, specifications Is $ 95,000 1 $ 95,000
b. Post-closure maintenance plan Is $ 30,000 1 $ 30,000
c. CQA acre $ 2,308 260 $ 600,000
4. Revegetation acre $ 1,000 260 $ 260,000
5. Landfill Gas Monitoring Network Is $ 16,042 1 $ 16,042
6. Gas Control
Install gas control system’ $ - - $ -
Relocate collection lines® Is $ 30,000 1 $ 36,000
7. Groundwater Monitoring System” Is $ - 1 $ -
8. Drainage Structures
a. CMP and drop inlets If $ 50 10,700 $ 535,000
b. V-ditches If $8 16,300 $ 130,400
9. Security Measures Is $ - 1 $ -
10. Closure Survey, Settlement Is $ 10,000 1 $ 10,000
Monuments
Subtotal $ 18,096,934
20% Contingency $ 3,619,387
Total §21,716,321
Notes

1.
2
3.
4. Groundwater monitoring system will be installed prior to closure. The existing network is sufficient to monitor

5.

Cover Profile - foundation layer (1 ft already in place), geosynthetic layers and vegetative layer (1 ft).

. Geomembrane, GCL and geotextile on top deck. Geomembrane and geocomposite on side-slopes.

Gas control system will be installed prior to closure. 8 additional gas probes installed at closure.

current operations.

Security measures will be installed prior to closure.
6. Assumes 10 days for backhoe and operator and 5 laborers at a cost of $3,600 /day.
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3.0 PRELIMINARY POSTCLOSURE MAINTENANCE PLAN

 Postclosure maintenance of NWSHRL will be performed in accordance with Title 27 CCR, Section

' 21180. Postclosure activities will consist of groundwater and surface water monitoring, landfill gas
monitoring, and the inspection of the final cover system, leachate collection and disposal controls,
and environmental monitoring systems (groundwater, vadose zone, surface water, and landfill gas),

“and inspection of the site security system. Postclosure monitoring and maintenance will ccur an on
an annual or semi-annual basis for a period of at least 30 years. ( '

NWSHRLI will be reSponsible for implementing postclosure inspection and maintenance activities.
A Final Postclosure Maintenance Plan will be submitted to the regulatory agencies at least two years
prior to closure for review and approval. S :

31 | Monitoring and Sampling Activities

Monitoring and sampling activities include lea(}hate, groundwater, vadose zone, surface water, and

landfill gas.- The frequency of monitoring and analyses performed are shown in Table 6.1 of the JTD

and comply with WDR R5-2003-0118 and the current Landfill Gas Monitoring Plan (Appendix H).

The total number of leachate and vadose zone monitoring points will depend in part on the number of

sumps and design of landfill cells. Based on current conceptual base development plans, the final
- landfill development is expected to result in 22 leachate sumps and 22 vadose lysimeters.

LFG monitoring during the postclosure period will confirm explosive gas content is less than 5%
methane at the petimeter boundary and less than 1.25% (25% of methane LEL) in any remaining
onsite structures. The gas monitoring parameter list will consist of the list currently in the WDR’s.
Reports from LFG monitoring will be made available to the LEA within 90 days of monitoring
events. : )

The leachate collection and gas collection systems will be operated throughout the postclosure period
until leachate and gas are no longer produced. Leachate and landfill gas will be handled to ensure
that it is controlled and contained to prevent contact with the public.

3.2 Postclosure Inspection and Maintenance Activities

Postclosure inspection and maintenance activities will include the final cover, the site drainage
system, environmental controls, and security system as described in the following sections. Written
notification of unusual incidents or occurrences observed during inspections will be provided to the
LEA, or other appropriate agency in 2077 and beyond, regarding such events as; vandalism, fires,
explosions, earthquakes, floods, the collapse or failure of artificial or natural dikes, levees or dams;
surface drainage problems; and other incidents involving or threatening waste releases.

3.2.1 Final Cover

The final cover will be inspected semi-annually to confirm that the final cover continues to function
as an infiltration barrier. Visual inspections will be performed for the following:

Final Cover Integrity

Qualified personnel will inspect the final cover for signs of settlement and subsidence, erosion,
cracking or other items that could adversely affect the integrity and effectiveness of the final cover.
Items requiring corrective action will be repaired as soon as feasible. Monitoring of the cover
integrity will be completed periodically by temporarily shutting down the gas collection system and
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then monitoring for possible leaks in the cover system. Evaluation of potential leaks will be
completed using surface monitoring equipment and/or soil gas probes.

Some minor differential settlement is expected at every landfill. Minor settlement can create
relatively small depressions on a landfill surface where water will pond. At NWSHRL, repair of such
ponds will be completed in one of the following ways:

e Small depressions will be filled with soil to promote positive surface drainage.

o Larger depressions in which the underlying geocomposite drainage layer is not
positively drained will be excavated to remove the cover system components
above the foundation layer. Additional foundation soils will be added as
necessary to establish suitable drainage grades. The overlying cover components
will be replaced using the existing cover materials or new materials as may be
necessary. The replaced materials will be constructed in compliance with the
original closure engineering plans, specifications, and CQA plan.

Appendix D presents the results of settlement analyses that were completed to evaluate the effects of
post-closure settlement on the final cover grades. The results of these analyses indicated that the
proposed grades are sufficient to accommodate the anticipated post-closure settlement and still
provide adequate drainage.

The final landfill contours are designed to accommodate storm water drainage from the completed
landfill after settlement and to minimize erosion of the final soil cover. To verify the integrity of the
final cover, a program of periodic observation and maintenance will be instituted. At least two
permanent survey control monuments to provide reference points for landfill settlement
measurements will be installed and maintained throughout the postclosure as required by Title 27
CCR Section 20950(d). There are currently 16 survey benchmarks or aerial photogrammetry
benchmarks located along the northern (Hay Road) and southern perimeters of the facility, including
one at the intersection of Hay Road and Highway 113. At least one pair of these survey monuments
currently used for aerial surveying will be converted into permanent benchmarks for the site’s
closure.

Aerial photographic surveys of the entire permitted site will be conducted following closure and then
every five years throughout the postclosure maintenance period or until settlement is no longer
occurring. The aerial photographs used to evaluate landfill settlement will be prepared consistent
with Title 27 CCR§21090(e). Iso-settlement maps will be produced showing the change in elevation
from the map produced upon closure and the most recent topographic map. The maximum contour
interval will be 2 feet.

Differential settlement observed visually on the cover surface will be tracked by mapping the
location and extent of the settlement [27 CCR§21090(e)(4)]. “The location of these differential
settlement areas will monitored each year for drainage problems and final cover integrity and
highlighted on the 5-year iso-settlement maps.

Vegetative Cover

Qualified personnel will inspect the vegetative cover for signs of erosion, degradation, and areas that
lack vegetative growth. Items requiring corrective action will be repaired as soon as feasible. The
postclosure maintenance costs provided in Section 3.3 assume that reseeding will be completed for
an average of 13 acres per year prior to the first winter rains to allow for natural seed germination.
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3.2.2 ' Drainage System

The surface drainage controls will be inspected annually for evidence of damage, excessive erosion,
settlement, and obstruction by debris. The effectiveness of the surface water drainage ditcheswill be
maintained by keeping the ditches, down-drains, and culverts clear of debris, excess soils and excess
vegetation. Repairs to the structures will be made if thé inspections reveal excessive damage to the
ditches, down-drains and culverts. In addition, regrading will be performed as necessary to maintain
positive drainage. ' ‘ SRR '

3.2.3  Environmental Controls

As part of the periodic sampling program, the groundwater wells, vadose zone probes and riser pipes,
and landfill gas probes will be inspected for damage. Well heads, locks, caps, sampling ports, and/or
tubes that appear damaged or excessively worn will be identified and replaced.

SCS has estimated that the landfill gas control system Will be Qpefated for the 30 year post-closure
period (Appendix H). ' ‘ ‘ R ‘

The groundwater eXtraction system for DM-1 will cqntimie' to bexopérated thro‘ughoﬁt' the post-
closure period. B -

3.24  Security

- All locks, gates, signs, and fences will be inspected on an annual basis. Any damage to the security
system due to vandalism, trespassing, ot natural wear and tear will be immediately repaired and/or
- replaced. Signs will be repainted ot replaced on an as-needed basis to maintain their visibility.

3.2.5 Notification P,roced‘ures‘

An emergency response plan will be prepared as part of the Final Closure and Postclosure
Maintenance Plan per the requirements of Title 27 CCR§21130. This plan will include requirements
to notify the LEA or any other appropriate agency of any occurrences of spills; fires, and other
incidents involving or threatening waste releases. ' ‘

3.3 Cost Estimate

Table 9 presents a 30-year postclosure maintenance cost estimate for the NWSHRL. Funding of the
postclosure maintenance for the NWSHRL complies with current state regulations. Title 27 of the
California Code of Regulations states that an irrevocable fund be established, or provide other means
to ensure postclosure maintenance of the site for 30 years. The NWSHRL has a postclosure
maintenance fund established and the current amount of the postclosure fund is based on the total
postclosure maintenance costs prorated to reflect the proportion of the permitted airspace that has
been consumed. The postclosure maintenance costs and fund are reviewed and updated annually.

The current cost estimate for postclosure maintenance of the NWSHRL is based upon information
presented in this report. The following key assumptions were made in compiling these estimates:

e Environmental monitoring costs are based on the projected number of sampling
points (Section 3.1), WDR R5-2003-0118 testing frequencies and constituents,
- and current third party testing costs for the site; S

®  Gas monitoring is conducted quarterly;
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e Leachate is conservatively assumed to be collected throughout the postclosure
period;

e On average, about 13-acres of the cover (5% of total area) will require
maintenance, repair, and reseeding each year;

e Inspections are completed annually and settlement surveys completed every 10
years;

e Groundwater wells are replaced every ten years at a cost of $5,000 well
(average).

e  SCS estimates the landfill gas system will create revenue from energy generation
to Norcal in excess of the operation and maintenance costs by approximately
$3.1 million over the 30 year operating period. These estimates are presented in
Appendix H (SCS Landfill Gas System O&M Cost Estimate). We have
conservatively assumed for the purposes of estimating postclosure maintenance
costs that the annual revenue from energy generation will only offset the landfill
gas system operations and maintenance costs.

As indicated in Table 9, the projected annual postclosure maintenance cost is $237,091/year.
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| . TABLE 9 _ L ,
2007 POST-CLOSURE MAINTENAN CE 'COST SUMMARY
Unit Annual
Item Unit Cost Quantity Total
1. Vegetation Maintenance acre $ 250 13.0 $ 3,250
2. Leachate
a._Sampling and Inspection’ annually - § 53,070 1 $ 53,070
b. O&M, Off-site disposal .. _annually  § 15,700 1 $ 15,700
3. Landfill Gas Monitoring/Maintenance annually $ 6,861 1 . $ 6,861
4. Vadose Zone N
Monitoring/Maintenance! annually $ 26966 . 1 $ 26,966
5. Groundwater . o : :
Monitoring/Maintenance’ annually $ 50,260 1. $ 50,260
6. Surface Water , .
Monitoring/Maintenance' annually  § 27,246 '$ 27,246
7. Drainage/Cover Maintenance annually $ 18,000 $ 18,000
8. Security Maintenance annually $ 1,000 1 $ 1,000
semi-
9. Inspections annually $ 1,000 2 $ 2,000
10. Miscellaneous
every five
a. Aerial Survey, Settlement Report yrs $ 10,000 0.2 $ 2,000
b. DM-1 Groundwater Maintenance annually $ 11,000 1 $ 11,000
11. Permitting Fees annually $ 11,000 1 $ 11,000

Total Annual Cost  §$ 237,091
Costx30yrs $7,112,715

Notes

1. Sampling and testing costs based on revised number of sumps/vadose pan lysimeters and testing

protocol outlined in the WDR's.
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4.0  CLOSURE OF WASTE PILE 9.1 AND LAND TREATMENT UNIT

NWSHRLI currently operates two temporary waste management units within the Class II permitted
disposal footprint. Waste Pile 9.1 measures approximately 6.5 acres in area and is located within
Disposal Module 9.1. The Land Treatment Unit (LTU) is located adjacent to DM-9.1 and measures
approximately 22.5 acres in area. The following sections describe the closure of these facilities.

4.1 Waste Pile 9.1

Waste Pile (WP) 9.1 occupies a portion of the footprint of Disposal Module 9.1 and is used to store
biosolid sludges during the wet season. During the dry season, the biosolid sludge is removed and
hauled to the LTU, where it is spread and dried, and then used for daily cover of refuse, or admixed
with soil for use as an operations layer within the construction of different modules.

Prior to operation as a waste pile, DM-9.1 was designed and constructed as a Class II Waste
Management Unit. The facility has a composite liner and leachate collection system with a pan
lysimeter that complies with current federal and state regulations for a Class IT Landfill.

At the completion of the WP-9.1’s operation as a waste pile, all remaining sludges, excess soil (e.g.
operations pad) and perimeter berms will be removed and disposed of properly or used as daily
cover. The monitoring records for environmental controls (groundwater, leachate, and pan lysimeter)
and the remaining surface of the waste management unit will be inspected by a registered civil
engineer or certified engineering geologist to evaluate suitability to begin operations as a Class II
Landfill and determine if any rehabilitation measures are required. —Recommendations for
rehabilitation measures will be completed and documented.

The above actions to terminate the waste pile operations and return the unit to use as a Class II
landfill module will effectively close the waste pile. No postclosure monitoring and maintenance
associated with the waste pile will be necessary, because these activities will be completed for the
Class IT Landfill (DM-9.1).

4.2 Land Treatment Unit

The Land Treatment Unit (LTU) is contained within the permitted footprint of the Class II Landfill.
The LTU measures approximately 22.5 acres and occupies portions of future DM’s 4, 5, and 6. The
LTU is operated only during the dry season. At the conclusion of each season of operation, the soils
beneath the LTU are sampled to verify the depth of the treatment zone. To comply with Title 27
requirements for groundwater separation, one to three feet of soil is first placed over the existing
ground surface prior to biosolids treatment operations.

Upon closure, the remaining biosolids will be removed and properly disposed of, admixed with soil
for use as an operations layer within the construction of different modules or used as ADC. After
determining the depth of the treatment zone, the treatment zone soils will be excavated and properly
disposed of, admixed with soil for use as an operations layer within the construction of different
modules or used as ADC. Construction activities will then commence in the former LTU area to
construct Class II landfill disposal modules.

The above actions to terminate the LTU operations and convert the facility to a landfill will
effectively close the LTU. No postclosure monitoring and maintenance associated with the LTU
will, therefore, be necessary.
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4.3 Closure and Postclosure Costs '. o

WP-9.1 and the LTU will be closed as part of the ongoing development of the Class I Landﬁll The
- 'NWSHRL has already established irrevocable funds for Closure and Postclosure Monitoting and
*+Maintenance of the Class Il Landfill. Title 27 requlres the' operator to estabhsh a fund based on the
max1mum cost of closure at any point in t1me

Currently, NWSHRLI has establlshed a fund based on closing the entire 260-acre landﬁll which
currently contains both WP-9.1 and the LTU. The closure costs presented in Table 8 correspond to
an average unit cost of $83,000/acre. R e RS G

In the event site operations are terminated prior to' déveloping WP-9.1 and thé LTU 4rea into & Class

I landfill, these facilities will be decommissioned. Froin a cost perSpec’uve the worse case scehario
is when WP-9.1 is at capacity in the spring. 'In 2001, NWSHRLI contraéted with @ third patty to
‘haul, spread and dry all of the sludges in WP-9,1, which Was near capaCIty, for a total cost of
$225,000. ‘ , o ¥ :

For early terrnination of site operations scenario, the worse case total decommissioning/closure eosts
for WP-9.1 and the LTU are estimated be to $274,000 as follows: . . ;

e Sludge removal and drying costs are approx1mately $250,000 based on 2001
th1rd party costs to perform th1s work, .

»l:
'

. The sludges w1ll be used as an economical da1ly and intermediate cover for the
most recently active waste disposal areas. Therefore, there is not a net cost:
associating with the disposal of the sludges. N LT o

e The LTU soils, and soil components of the WP-9.1 linet system will be used as
an economical source of daily or intermediate cover of refuse or as a economical
source of cover foundation soils. Therefore, there is not a net cost assoc1at1ng :
with the disposal of the soil materials. : :

e The geosynthetic materials will be removed and hauled to one of the landfill

units for proper disposal. Allowing this work to be completed in one week by

~ five laborers (unit rate of $60/hr), one excavator (unit rate of $200/hr including

operator), and one dump truck (unit rate of $100/hr including driver) results in a
removal and disposal cost of $24,000.

The above total decommissioning/closure costs correspond to a unit rate of $42,000/acre for WP-9.1.
This projected cost ($42,000/acre) is less than'the current closure funding that is in place
($83,000/acre). Therefore, adequate funding of closure activities is in place and a separate closure
fund is not required for WP-9.1 and the LTU..
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FIGURE 5
N REGIONAL TOPOGRAPHY AND

1) BASE MAP OBTAINED FROM CONOR PACIFIC/EFW, MAY SURFACE DRAINAGE MAP
2000. ELEVATIONS ARE FEET MSL. NORCAL/HAY ROAD PCPCMP/CA
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