DESIGN REPORT

MOLOKAI INTEGRATED SOLID WASTE
MANAGEMENT FACILITY

PHASE 5 AND PHASE 6 DISPOSAL CELLS AND
DRAINAGE IMPROVEMENTS

Prepared for

COUNTY OF MAUI

Department of Environmental Management
Solid Waste Division
One Main Plaza
2200 Main Street, Suite 225
Wailuku, Hawaii 96793

Prepared by

A-MEHR, INC
23016 Mill Creek Drive
Laguna Hills, CA 92653

October 2019



CERTIFICATION

This is to certify that the Phase 5 and Phase 6 landfill areas are designed to meet
applicable State and Federal regulations.
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PHASE 5 AND 6 DESIGN REPORT
MOLOKAI INTEGRATED SOLID WASTE MANAGEMENT FACILITY
OCTOBER 2019

1. INTRODUCTION

This report presents the design drawings along with technical analysis, associated
technical specifications, and construction quality assurance documents for the Phase 5
and Phase 6 disposal areas at the Molokai Integrated Solid Waste Management Facility
(MISWMF). It has been prepared for submittal to the Hawaii Department of Health
(HDOH) as support for requested approval of design plans and specifications for the
construction work in these areas.

The report is organized in the following sections:

Section2  Area Description

Section 3 Liner and Leachate Collection Systems
Section 4 Slope Stability and Seismic Impact Analysis
Section 5 Roads and Drainage

Section 6 Capacity and Operational Life

Section 7 Earthwork Requirements

Design drawings and technical specifications are contained in Appendix A and
Appendix B, respectively.

2. AREA DESCRIPTION

The Phase 5 and Phase 6 disposal cells at Molokai Integrated Solid Waste
Management Facility (MISWMF) are located immediately adjacent to the west perimeter
of the existing Phases 1 and 2. Figures 2, Appendix A illustrates the entire MISWMF
site as well as the location and boundaries of the proposed Phase 5 and Phase 6
disposal areas. The lined disposal area for both Phases measures approximately 6.6
acres in total. Development of the area is planned to occur in two sub-phases. Phase
5, which measures approximately 3.2 acres, is projected to be constructed in 2020.
Phase 6, which measures approximately 3.4 acres, is projected to be constructed in
2026. Figures 3 and 4, Appendix A illustrate the proposed subgrade and liner grade
design for both Phases.
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3. LINER AND LEACHATE COLLECTION SYSTEM
3.1 Liner System

The proposed liner system design for Phase 5 and Phase 6 is identical to that of
existing Phases 3 and 4, and includes the following components, listed in order from
bottom to top:

e A prepared subgrade consisting of native soil and rock, covered with a leveling layer
of compacted soil as needed to provide a firm and smooth subgrade;

e A minimum 12-inch thick layer of compacted low-permeability soil with a maximum
hydraulic conductivity of 1.0 x 10 cm/sec; and

e A geomembrane liner of 80 mil high density polyethylene (HDPE).

The liner perimeter landfill slopes will be inclined at maximum grade of 2:1
(horizontal:vertical). The floor liner grades are sloped at a minimum grade of 2%
towards the centrally located leachate collection and removal system (LCRS) trench.

The Phase 5 and Phase 6 liner will tie into the adjacent Phase 1 and Phase 2 liner/base
grades.

Figures 9 and 10, Appendix A illustrate the liner details described above.
3.2 Leachate Collection and Removal System

The leachate collection and removal system (LCRS) for the floor areas of Phase 5 and
Phase 6 consists of the following components:

e A layer of 16-ounce per square yard non-woven geotextile placed above the HDPE
geomembrane liner;

e A 12-inch thick layer of gravel drainage rock placed above the geotextile on the floor;

e A layer of 16-ounce per square yard non-woven geotextile placed above the LCRS
gravel; and

e A centrally located LCRS trench, constructed with an 8-inch diameter perforated
HDPE pipe and the trench filled with gravel, that is graded at a minimum slope of 1%
to drain to the Phase 5 LCRS sump.

The Phase 5 LCRS sump will be graded to a depth of 4 feet below the adjacent cell
floor and be constructed with the following components (from top to bottom):

e A layer of 16-ounce per square yard non-woven geotextile placed above the LCRS
drainage rock;

e 4 feet thick layer of LCRS drainage rock placed above the geotextile on the floor;

e A layer of 16-ounce per square yard non-woven geotextile placed above the HDPE
geomembrane;

e Double layer of 80 mil HDPE geomembrane liner; and
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e 4 feet thick layer of low permeability compacted soil liner with a maximum hydraulic
conductivity of 1.0 x 10-® cm/sec.

The LCRS sump will be equipped with a vertical leachate collection pipe and riser for
monitoring and pumping leachate from the sump.

Underlying the Phase 5 LCRS sump, there will be a pan lysimeter constructed with the
following components (from top to bottom):

e A layer of 16-ounce per square yard non-woven geotextile placed above the
lysimeter drainage rock;

e 18 inches of LCRS drainage rock;

e A layer of 16-ounce per square yard non-woven geotextile placed above the HDPE
geomembrane; and

e An 80 mil HDPE geomembrane liner.

The pan lysimeter will be equipped with a 6-inch diameter HDPE slope riser pipe to
permit monitoring and pumping of liquids from the lysimeter.

In order to develop the liner grades for Phase 6, the current Phase 2 lysimeter sampling
port will be removed and the lysimeter will be converted to drain onto the adjacent
Phase 6 liner. Drainage from the Phase 2 lysimeter will be collected in the Phase 5
sump.

The Phase 5 liner will tie into the Phase 1 liner/base grades and leachate from Phase 1
will drain onto the Phase 5 liner and be collected and managed in the Phase 5 sump
which is sized to manage leachate from Phases, 1, 2, 5, and 6. The Phase 1 leachate
wet well will be abandoned and removed upon completion of the construction of the
Phase 5 area.

Figure 4, Appendix A illustrates the Phase 5 and Phase 6 liner and LCRS trench and
sump grades with Figure 8 providing additional sump grading information. Figure 10,
Appendix A illustrates the LCRS trench detail, and Figure 12 illustrates the LCRS sump
and lysimeter cross section and associated details.

4. SLOPE STABILITY AND SEISMIC IMPACT ANALYSIS
HAR 11-58.1-13(e) establishes the following criteria:

“New MSWLF units and lateral expansions shall not be located in seismic impact
zones, unless the owner or operator demonstrates to the director that all
containment structures, including liners, leachate collection systems, and surface
water control systems, are designed to resist the maximum horizontal
acceleration in lithified earth material for the site.
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"Seismic impact zone" means an area with a ten per cent or greater probability
that the maximum horizontal acceleration in lithified earth material, expressed as
a per cent of the earth's gravitational pull (g), will exceed 0.10g in two hundred
fifty years.

“Lithified earth material” is defined in USEPA regulations Subtitle D, Section 258.14 as
“all rock, including all naturally occurring and naturally formed aggregates or masses of
minerals or small particles of older rock that formed by crystallization of magma or by
induration of loose sediments”.

The United States Geological Survey (USGS) has classified the island of Molokai in
UBC Seismic Zone 2B, defined as having a 10% probability of exceeding a peak ground
acceleration of 0.15 g in 50 years. According to USGS seismic hazard maps and data,
the peak horizontal ground acceleration expected to occur with a probability of ten
percent in 250 years is 0.31 g. Therefore, Molokai is located within a seismic impact
zone and a seismic impact study must be conducted to demonstrate the landfill is
designed to withstand the maximum horizontal acceleration.

The Phase 5 and Phase 6 disposal area containment system design has been analyzed
together with the contiguous areas of Phases 1 through 4 to demonstrate they will resist
the maximum horizontal acceleration anticipated at the site. Using the design final
grades, the stability of the final landfill slopes of this area were evaluated using
PCSTABL5M a computer-based analytical program that computes static and pseudo-
static factors of safety for the selected critical slope cross-sections. The critical slope
cross-sections selected and analyzed pass through the lined disposal area. The
analysis found for all of the cross-sections the static factor of safety exceeds 1.5 and the
pseudo-static factor of safety exceeds 1.0, the generally accepted critical value for static
and pseudo-static slope stability. Also, there will be no permanent deformation of the
liner system during the design seismic event.

Appendix C contains the slope stability report.

5. ROADS AND DRAINAGE
5.1 Existing Surface Water Management System

Runoff, from existing landfill Phases 1, 2, 3 and 4, is collected in perimeter drainage
channels/roads and is routed to the primary sedimentation basin located in the
southwest corner of the site. Runoff from the presently undeveloped Phases 5 and 6 is
collected in existing perimeter drainage channels “A” and “B”, located immediately
adjacent to the future liner limits of Phases 5 and 6, and routed to the primary
sedimentation basin.
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Currently, stormwater runoff from the entrance facility area flows overland, across the
undeveloped area, and is collected in a sedimentation basin located approximately 200-
feet south of the maintenance shop.

Figure 1, Appendix A, illustrates the existing facility drainage channels and
sedimentation basins. Figure 11, Appendix A illustrates the existing perimeter drainage
channel cross section.

5.2 Proposed Surface Water Management System Improvements

Existing perimeter drainage channels “A” and “B”, located immediately adjacent to the
limits of liner of Phases 5 and 6, will be retained after construction of Phases 5 and 6.
Drainage from the future refuse fill slopes of Phases 5 and 6 will be conveyed via
drainage benches/roads and downdrains to these existing perimeter channels which
discharge to the existing primary sedimentation basin. The existing basin will be
enlarged by approximately 200%, to increase retention capacity, improve sediment
removal, and minimize discharge events. The expanded basin will continue to utilize
the existing discharge structure as it was sized to accommodate the maximum design
discharge from the site after final build out. Figures 2 and 3, Appendix A illustrate the
expanded primary sedimentation basin.

The surface water management system for the entrance facility area is proposed to
eliminate use of the existing basin in the area and to be improved to include the
following:

e Development of a channel for the collection of all runoff from the entrance facility
area where recycling and other potential future activities may occur, and routing it to
the existing channel bordering the Phase 3 disposal area; and,

The proposed future channel will be constructed with a 12 ft wide asphalt paved bottom
and 8-inch high asphalt curbs.

Figure 2, 6, and 7, Appendix A, illustrate the location, alignment and profile of the
proposed entrance facility drainage channel. Figure 11, Appendix A illustrates the
proposed entrance facility drainage channel cross section.

Appendix D is a hydrology study evaluating the proposed drainage facilities in relation to
the design 25-year storm specified in HAR 11-58. 1-15(g). It demonstrates that the
structures, as designed, have adequate capacity to handle the peak flow during the
design storm event. Appendix D also contains figures illustrating the current and
proposed surface water management systems.
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6. CAPACITY AND OPERATIONAL LIFE

The net volumetric capacity of Phase 5 and Phase 6 is estimated as follows:

Phase 5 (3.2 acres) 111,700 cubic yards
Phase 6 (3.4 acres) 261,900 cubic yards
Total 373,600 cubic yards

Figures 14 and 15, Appendix A illustrate the incremental refuse fill plans for Phase 5
and Phase 6.

Based on anticipated waste intake volumes and airspace utilization factor, the Phase 5
area is expected to provide approximately 7 years of operational life and Phase 6 is
projected to provide approximately 16 years of operational life.

Combining the Phase 5 and Phase 6 disposal capacity with the existing constructed
disposal capacity, the overall projected site life is projected to be approximately 23
years or until year 2043. Table 1 presents the projected disposal capacity, estimated
annual disposal capacity utilization, and the projected timeframes for the construction of
Phase 5 and Phase 6.
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Table 1 - Projected Capacity, Annual Capacity Utilization & Cell Construction Schedule

'32;?' %3&22:?3? Cell Constructed C:S;jétilt?/n(?:g/) PrOJi(i:::gaﬁgnual CapE:c(:jiL;g(cy)
(cy) Consumption (cy)
2019 53,987 12,453 41,534
2020 41,534 Phase 5 111,698 17,617 135,615
2021 135,615 17,617 117,998
2022 117,998 17,617 100,381
2023 100,381 17,617 82,764
2024 82,764 17,617 65,148
2025 65,148 17,617 47,531
2026 47,531 Phase 6 261,898 17,617 291,811
2027 291,811 17,617 274,195
2028 274,195 17,617 256,578
2029 256,578 17,617 238,961
2030 238,961 17,617 221,344
2031 221,344 17,617 203,727
2032 203,727 17,617 186,110
2033 186,110 17,617 168,493
2034 168,493 17,617 150,876
2035 150,876 17,617 133,259
2036 133,259 17,617 115,642
2037 115,642 17,617 98,025
2038 98,025 17,617 80,409
2039 80,409 17,617 62,792
2040 62,792 17,617 45,175
2041 45,175 17,617 27,558
2042 27,558 17,617 9,941
2043 9,941 9,941 0
Notes: 1. Beginning capacity based on aerial topographic survey dated 4-17-20109.

2. Average Annualized Capacity Consumption: 17,617 cylyear

3. 2019 airspace consumption prorated for the period from 4-17-2019 through 12-31-2019.

4. Total Remaining Capacity projected to be exhausted approximately mid-2043.
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7. EARTHWORK REQUIREMENTS

The Phase 5 and Phase 6 subgrade will be prepared by relatively shallow excavation

and grading of the existing natural terrain.

The exposed native rock and soil of the

subgrade will be covered with a leveling layer of compacted soil to provide a firm
surface for placement of the compacted low-permeability soil liner.

Estimated earthwork quantities are summarized in Table 2:

Table 2: Phase 5 and Phase 6 Earthwork Quantities

Excavation | Structural Fill | Low-Permeability | LCRS Gravel | Operations
Phase .
(cy) (cy) Soil (cy) (cy) Layer (cy)
Phase 5 31,240 384 6,098 5,999 10,696
Phase 6 34,501 143 6,422 4,644 11,066
Total 65,741 527 12,520 10,643 21,763
Molokai Landfill 8 A-Mehr, Inc.
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APPENDIX A

DESIGN DRAWINGS
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within Sump (textured top & bottom) 1o
Covered with 16 oz/sy Nonwoven Geotextils 8 « 8% 2 Relnforced Coricrete
X & x 2 Relnforced Coner ;
19" Legchate Collection Gravel 7 I Rieer Pipe Foundation Slab 2 Concrete Slab See Sheet 12A, Detall B
on Fleor of Cell See Sheet 12A, Detall D
- Clean Soil Fill — R e PR e e
Weld Second HDPE to Firet el = 2065 s ——
/_ at top of Sump Slope /—Top of Sump Elev. 200° el. = DOF - 2 i \
= = = 4 I .
Protective Cover Soll 2 2z e ggﬁﬂmﬂ? ;;r;%ctcr
Minirmum 24" Thick ﬁ\ ol = 201 2 Locally to Ascomodate
ffffffffffffffffff I q o I Slab
— | N aner o - e 8" HDPE SDR 11
— 18" HDFE Plpe ghall be o L
| | free to movcpwfri;hnn hole 1 yaliztor Rleor
in foundation. (See Sh 15
| L || 12A DetailE)
‘ ‘ Py at el. 200" transition from 4°
. | 1 P clay layer to T at top of slope
S ;'{;Lhi;ij—cﬁ-\ | : 7 Prepared Subgrade
16 ozfsy Nonwoven Geotextile _/ —————————— Surp Bottom Elev. 196 7
Prepared Subgrade " e
i VDVra'P Kls.el;1 P;rc E!r'lth Geocomposite
1 N 1l o rainage Media (GSE PermaNst 350 mil
@ oz/ey Nonwoven Geotextle 2 7 Gsocor:;oa'rtle, Tlngl)ﬁaﬁdleal & ozley or
approved equlvalent) and Secure with
Second 60 mil HDPE Geomerrlbrane S i Stalnless Soeel Strapping
Flrst 80 mll HPPE Geomembrane g i%go g &' % & x BO il HOPE Sheets
varies Ll a0 Feaaly Sl I / i
woGy 39878 e e oo 4 O (3 Layers 80 mil HDPE centerd
R —— under flat stock above 16 czfey
Gk Lorpa oll Layer s . sotextile
Maximum Permeabllizy Approx. B — L5 g )
1010 emlzec 80 mil HOPE Geomermbrane Cover
with 16 oz/sy Nomwoven Geotextils
e o o ieation 18" HDPE Pipe SDR 17 Lysimeter Bottom Elev. 1905 £
below and above. See Sheet 124, Detall C
for Perforations and L
Anchorage Detalls 10" Long Perforated Fips Section,
Gravel Covered with Geotextile Wrap Ferforated Section in Geotextile
(& around Perforated Plpe) See Sheet 12A, Detall A for Lysimeter
See Shest 12A, Detall A for DPrainage Layer and Pips Dstail
Lysimeter Drainage Layer
and Plpe Detail

Leachate Collection Sump, Lyeimeter, and Riger

Molokel Landhll
Phase 8 arul Phase 8 Collo and
Dismonsl

LORS Sump Dotalls |

o TP,




Sand Dralhage Media 18" Thick;

Gravel Dralnage Media 18" Thick x 10° Wids

and Wrapped in 16 ozfey Norwoven Geolextile

Extends to Horizontal Limits of Lysimeter.

Place 16 oz/ey Norwoven Gectextlle
Above and Below

4 Thick Compacted Fine Grain Soll Layer
Maximum Permeability 1.0x10 8 cm/sec

‘ Varies *

Varies *

* « Dimenslon varles. Lysimeter sand dralnage media layer extends to limite of lyslmeter as llustrated on Sheet B.

** - Perforate pipe per Leachates Collection Trench & Fipe Detail &, Shest: 10.

Detall A - Lysimeter Drainage Layer and Plpe Detall

HDPE Riser Pipa Wil

12" ¢ 12" Stainless Steel Angle
Brackets {1/4" Thick x 1" Wide).
4 Brackets at O, 20, 180, and
270 degrees around pipe.

( Not to Scale )

Detall C - HDPE Pipe Perforation
and Anchorage to Flat Stock

{ Not to Scals )

16 oz/sy Nonwoven Geotextile

Sand Drainage Media 18" Thick:
Extends to Horizontal Limite of Lysimeter.

38" x 2" Stalnless Steel Machine Bolts
(w/washers and nute). Four (4) per angle bracket.

Heads to be counter sunk at bottom surface of
flat stock and interlor of Heer pipe Lo provide a
emooth surface with ho prajections above surface.

5/8" Rebar with

Place 16 oz/sy Nonwoven Geotextile
Above and Below

Slab pr‘ojests—\

around plpe

Both Ways

5 T ]

Detall B - Lysimeter Riger Slab

O

Befere pouring concrete slab, wrap ?igc
with polysthylene foam creating 1/2"
layer over upper 25" of pipe exterlor to
prevent coricrete from contacting plpe.

Detall E - Placement of 18" HDPE Plpe

in Riger Foundation Slab

( Not to Scale )

8!
&" Spacing
N
\\
B
|
y N
Plan Yiew
SIIT cooooo DooooooO
>
b ocoooopoo o conpocgo
5“
=

Detall D - Reinforced Concrete Riser Plpe
Foundation Slab

Crose Section View

\ /—6“ Thick - 2 5 Bars @ 4" o.c.
A

Molokel Landhll
Phase 8 arul Phase 8 Collo and
Dismonsl

LORS Sump Dotalls
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©

144" 718" Diametsr Bolt Holss

—a
)
r@ |

/)

e

{2

e
/T
] e

12" x 3" Slet Cut Into Blind Flange
(for Fump Lifting Cable)

514" 515 TS04 Half Coupling
Welded to Blind Flange with
Through Hole

&"150# 5/5 T304 [Blfrl.d—/

214"

f ! ! [
1-42" 55 TE04 Half
Couplings Welded to To
and Bottom to Blind Flange

Flange Modlfied with Through with Hole Through Flange

Hole for Couplinge

214"

e

Detall G - Leachate Riser Coupling Flange Detall

1-172" Male 5/5 Carmloask

1-1/2" Female 5/ Camiock

1-/2"g &
Ball Valve F’

172" 8 5/% [El[baw—\

12" 5 5/5 Nipple—ey|

142" 9 545 Nipplo

Leachate Rlesr Cauglrrug—/
Flange (See Detal )

/2" Male 5/5 Camlock ﬂ r|
11/2" Female 5/5 Camlaak—/

30 LF. 1-1/2" 8 Dlscharge Hose

Alfagomma 50505 16 Dar,
40 PSI, XLPE Chemlcal S&D
or approved equivalent)
1BLF
1-I/2" & Pump Dlechargs Hose
1 ALFAGOMMA 50506 16 Bar,

40 PG, \LFE Chemlcal S&D
or approved equivalsmt)

— ]

Existing 2' PYC Bulkhead Fiting
Typ. of 2

&' Male Threaded SCH 40 /5 T304
Plps welded to Lid

Leachate Riser Coupling Flangs

&" Female Threaded 150# 40 575 TB04 Flange

(See Detall G)
&" Female Threaded 150# 40 S/% TE04 Flange

&" Mals Threaded SCH 40 5/5 TH04

Pipe welded to Lid

2" PYC Bulkhead Fitting

m

2" PYC Bulkhead Fitting—\
36" Stainless Steel Shest
2"

/4" Stainless Steel Ring _r
316

After Completion of Modlficatlons,
Seal Between Metal Cover and
ELCF Using Silicons Caulk

Section A - A

24" Dlameter ECP

Detall F - Leachate Riser Cover Detalle
(Not to Scale)

3"

2l
- 2" % 2% 5 3HE" Mlld Steel
Frarie Weldad to Rim

Yalve Posltioned o Permit
Compete Exarcles of Valve
Handla wic Interferance
18" 25 Ball valve

SHE" Mild Stasl Plate
Stitch Waldsd to Angle

15" dlam 56 Couplin , ’
Welded to Panel ping \ 5" 55 Male Cam-Lock

|
|
|
|
|
|
|
Frame |
|
|
|
|
|
|
|

\ ¥ i

e —

\—1=1I2“ Female 5/5 Comlock

1-1/2" Male 5/5 Comlock=— A/ |

3" x 1-U/2" Reducer 5/5—4 / ‘
142" 515 threaded rippl peachate Pumpltg Portable
(See Sheet 12C, Detatl 1)

Detail H - Leachate Pump Diecharge Hoee/Plping Detalle
(Not to Seals)

Netes:

(1) Cover shall be clroular with maxipium
Eccentriclty 174" on any dlameter.

(2) Use Type 304 or Type 316 stalnlsss stesl.

(3) Supply and Install threaded caps on bulkhzad

fittings {not shown).

{4} Secure flange w/ BAG" 5/5 nuts, washers, and

4l - thread belts

| = &' female 3/5 Camlock Cap

Molokal Landfll
Phase 8 sl Phase 8 Collo snd
Dispossl

Lomchate Handing System Dotalls 1

s §1]




FPaved

Foad
/—5“ Darmeter Discharge
Hose (By Owner} Flpe Support @ 10 G.C.
(See Detail )
FPortable Connection Fanel Power Cables in Corduit
Y ! 1 ) LCES Sumpy Riser

Power Conduhs Slope (Refuse)

Portalle Generator

(By Ownear)

Detall J - Schematic Layout at Sump - Plan View
(Not to Scale)

—T 112" Leachate pump Discharge Hose
Incoming Power from portable
Generator and Power to F'u.lm[p_\ Leachate pump Power Cable
Breakout Junction B
/_ eiolitaingtlalt e { Real Environmental Producte
INFA-JUST Fipe Support or Equivalent
s
LCRS Pump Diecharge
{See Sheet 12B, Detall H) Min. T
2 [HI R | R b
Hetght el == I=p=l ==

= = Ellnil=

==l

=ligii=

S S— I T T I | |: :| | | o
— —=
Steel Trusk Wheel Eim
. /—
Backflll with Poet-Get, Ready-ix
—t L ] or Equivalent Concrete

| 25 |
| | Detall K - Above-Ground Diecharge Hose and Power Support
(Not to Scale)

Detall | - Leachate Pumping
Portable Connection Panel

Sosler "= 0 _AzMehr, In

Molokel Landhll
Phase 8 arul Phase 8 Collo and
Dismonsl

Lasshato Handling Byetsn Dotabs 2
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