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(Please see Operations Plan Appendix C for Gross Slope Stability of The Liner System) 
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APPENDIX C 
 

CLOSURE AND POST-CLOSURE COST ESTIMATES 
 



General Site Information

Name of Facility Central Maui Landfill

Solid Waste Facility Permit No. LF0072-93

Facility Operator County of Maui

Site Owner County of Maui

Site Address Pulehu Road, Puunene, Hawaii

Assessors Parcel No. TMK:(2)3-8-003 :POR. of 004

Anticipated Closure Date Phases IV through III-A approximately 2024

Site Characteristics

Total Site Area 300 acres

Developed Waste Footprint Currently Closed: Phase I and II (acres): 42

Currently Open: Phases IV, V, & V-B Ext 41

Waste Footprint to be Developed 28.1 acres  in Phase III

Type of Fill Area

Underlying Geology Igneous rock

Nearest Major Fault N/A

On-Site Faults No known faults

Depth to Groundwater Minimum 216 to 297 feet

Groundwater flow direction Generally north/northwest

Groundwater gradient 0.0001 ft./ft.

Waste Types and Volumes

Waste Type MSW & C&D

Design Capacity 5,200,000  CY in Phases I & II

6,691,075  CY in Phases IV, V, V-B Ext., & III

Thickness of Waste at Closure Minimum 20
Average 120
Maximum 160

CENTRAL MAUI LANDFILL
CLOSURE / POST-CLOSURE PLAN
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Average Height Above Surrounding Terrain 100

Typical Grades of Side Slopes 3:1  horizontal:vertical

Quantity of Waste Received Typical 770 tons/day

Landfill Design Characteristics

Unlined Waste Area 42 acres (Phase I & II)

Lined Area at Closure Currently Active: 41 acres (Phases IV, V, & V-B Ext)
To Be Developed: 28.1 acres (Phase III)

Maximum Area Requiring Closure: 69.1 acres  

Base Liner Design Section

Foundation layer Recompacted native soil
Clay liner GCL (Phase IV-A), 

2 ft. clay @ 10-7 cm/sec (Ph. IV-B, V, V-B Ext)
2 ft. clay @ 10-7 cm/sec (Ph. III-A - Planned)

Geomembrane 60 mil HDPE (Phase IV-A),
80 mil HDPE (Ph. VI-B, V, V-B Ext)
80 mil HDPE (Ph. III-A - Planned)

Drainage layer Geocomposite or 1 ft. gravel, geotextile above and below
Operations layer 2 ft. ( 3 ft. above geocomposite drainage layer)  native soil 

Side Slope Liner Design Section

Subgrade Native soil/cushion layer graded and recompacted
Primary liner GCL (Phase IV-A)

2 ft. clay @ 10-7 cm/sec (Ph. IV-B, V, V-B Ext)
2 ft. clay @ 10-7 cm/sec (Ph. III-A - Planned)

Geomembrane 60 mil HDPE (Phase IV-A)
80 mil HDPE (Ph. IV-B, V, V-B Ext)
80 mil HDPE (Ph. III-A - Planned)

Drainage layer Geotextile
Geotextile 16 oz. nonwoven
Operations layer 2 ft. native soil 

Leachate Collection and Treatment

Primary Collectors Perforated pipes in trenches

Sumps Phase I & II:  Manhole 4
Phase IV:  Manhole in Phase IV-A; 
Phase IV-B: Internal sump
Phase III-A: Internal sump (Planned)

Treatment Reintroduce to landifll; transport to POTW

Landfill Gas Management

Collection Vertical wells;  horizontal trench collectors on floor of Phase V-VI cells

Treatment Flare; potential future energy recovery
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1.  Final Cover
a.  Area to be covered 41 acres

Computed surface area 1,785,960  sq. ft.

b.  Grading Quantity Unit Cost Amount
g p p      

s.y. 198,440 4.79$             950,552$     

Total 950,552$     

c.  Cover Soil

Foundation layer (in-place interim cover, none 
added during final closure) 1 ft. (existing 1 ft. intermediate cover prior to closure)

Monolithic final cover 2.0 ft.

Total soil thickness 2.0 ft. (in addition to existing 1 ft. intermediate cover)

Soil volume placed under final cover contract 132,293     cu. yd.

Percent native soil 100%

Unit cost to place & compact 15.52$       per cu. yd.

Cover soil cost 2,052,642$  

d.  Vegetative Layer
Thickness 1 ft.
Volume 66,147       cu. yd
Unit cost to supply and place 17.70$       per cu. yd.

1,170,970$  

e.  Geosynthetics Unit Cost Quantity Cost

None -$             

f.  Engineering & Construction Quality Assurance

Total cover construction value #########

Engrg. & CQA as percent of construction 15%

CQA cost 483,542$     

Final Cover Subtotal 4,657,707$            

2.  Revegetation

a. Area to be revegetated by hydroseeding 41 acres

b.  Unit costs 11,400$     per acre

CENTRAL MAUI LANDFILL
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c.  Revegetation subtotal 467,420$               

3.  Leachate Management 

No modifications required -$                       

4.  Landfill Gas Monitoring & Control

a.  Monitoring System

2-probe nested wells at 1000-foot spacing.
Depths of probes 10 & 40 ft. 
No. of Wells to be added 0 (To be developed during operations)

Cost per well 5,873$       

Cost for monitoring wells -$             

b.  Collection System

Extraction Wells, each 51 11,746$         599,057$     
10" Header pipe, lin. ft. 3417 35.30$           120,624$     
Misc. Joints & Fittings 1 26,554$         26,554$       
Flare Station - Supplied with Phases I & II 0 -$             

Total collection system 746,235$     

c.  Subtotal Landfill Gas 746,235$               

5.  Groundwater Monitoring Installation

Additional wells to install 0 well

Depth ft.

Unit cost of drilling & installation

Cost of groundwater monitoring system additions -$                       

6.  Drainage & Roads               Item & Units Quantity Unit Cost Amount

Paved drainage road (top deck), s.y. 4,600 52.07$           239,506$     
Aggregate & asphalt v-ditch on benches, l.f. 7,550 41.13$           310,551$     
Misc. Improvements, l.s. 1 68,000$         68,000$       

Total drainage cost 618,057$               

7.  Security  -  no modifications required -$                       

8.  Removal of strucures -$                       

TOTAL CLOSURE COST 6,489,419$            

Contingency 20% 1,297,884$            

TOTAL INCLUDING CONTINGENCY - 2019 Dollars 7,787,303$            
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1.  Final Cover
a.  Area to be covered 28.1 acres

Computed surface area 1,224,036       sq. ft.

b.  Grading Quantity Unit Cost Amount

Grading preparation for Monolithic Final Cover, 
s.y. 136,004 4.79$             651,476$     

Total 651,476$     

c.  Cover Soil

Foundation layer (in-place interim cover, none 
added during final closure) 1 ft. (existing 1 ft. intermediate cover prior to clos

Monolithic final cover 2.0 ft.

Total soil thickness 2.0 ft. in addition to existing 1 ft. intermediate cove

Soil volume placed under final cover contract 90,669             cu. yd.

Percent native soil 100%

Unit cost to place & compact 15.52$             per cu. yd.

Cover soil cost 1,406,811$  

d.  Vegetative Layer
Thickness 1 ft.
Volume 45,335             cu. yd
Unit cost to supply and place 17.70$             per cu. yd.

802,543$     

e.  Geosynthetics Unit Cost Quantity Cost

None -$             

f.  Engineering & Construction Quality Assurance

Total cover construction value 2,209,354$     

Engrg. & CQA as percent of construction 15%

CQA cost 331,403$     

Final Cover Subtotal 3,192,233$    

2.  Revegetation

a. Area to be revegetated by hydroseeding 28.1 acres

CENTRAL MAUI LANDFILL
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b.  Unit costs 11,400$          per acre

c.  Revegetation subtotal 320,354$       

3.  Leachate Management 

No modifications required -$               

4.  Landfill Gas Monitoring & Control

a.  Monitoring System

2-probe nested wells at 1000-foot spacing.
Depths of probes 10 & 40 ft. 
No. of Wells to be added 0 (To be developed during operations)

Cost per well 5,873$             

Cost for monitoring wells -$             

b.  Collection System

Extraction Wells, each 35 11,746$         411,118$     
10" Header pipe, lin. ft. 2345 35.30$           82,781$       
Misc. Joints & Fittings 1 18,223$         18,223$       
Flare Station - Supplied with Phases I & II 0 -$               -$             

Total collection system 512,122$     

c.  Subtotal Landfill Gas 512,122$       

5.  Groundwater Monitoring Installation

Additional wells to install 0 well

Depth ft.

Unit cost of drilling & installation

Cost of groundwater monitoring system additions -$               

6.  Drainage & Roads               Item & Units Quantity Unit Cost Amount

Paved drainage road (top deck), s.y. 7,300 52.07$           380,086$     
Aggregate & asphalt v-ditch on benches, l.f. 3,200 41.13$           131,624$     
Misc. Improvements, l.s. 1 47,770$         47,770$       

Total drainage cost 559,480$       

7.  Security  -  no modifications required -$               

8.  Removal of strucures -$               

TOTAL CLOSURE COST 4,584,189$    

Contingency 20% 916,838$       

TOTAL INCLUDING CONTINGENCY - 2019 Dollars 5,501,027$    
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1.  Final Cover Maintenance

a.  Earthwork Repair

Area assumed for repair 1 acre

Unit cost for repair incl. CQA and Engr. 1.25$                per sq. ft.

Annual cost of repairs 54,432$     

b.  Revegetation

Area assumed for repair 1 acre

Unit cost for repair 11,871$            per acre

Annual cost of repairs 11,871$     

c.  Subtotal for Final Cover Maintenance 66,304$            

2.  Leachate Management (Monitoring)

a.  Labor 1                       hr/week

b.  Labor unit cost 47.07$          per hour

c.  Annual labor cost 2,448$       

d.  Annual allowance for repairs & materials 5,873$       

e.  Leachate sampling costs

Number of samples per round 1

Frequency of sampling per year 1

Sampling cost per round 587$              

Testing cost per sample 1,175$           

Annual sampling and testing costs 1,762$       

g.   Subtotal Leachate Management 10,083$            

3.  Landfill Gas Management

a.  Annual Maintenance of Flare Station

No. of flare stations See Phases IV, V, V-B EXT., & III

Capital cost of flares and blowers

Annual maintenance as % of capital cost

CENTRAL MAUI LANDFILL
POST-CLOSURE MAINTENANCE PLAN

ANNUAL POST-CLOSURE COST ESTIMATE
PHASES I AND II
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Annual flare maintenance and repairs -$          

b.  Collection System Maintenance

Annual repairs / replacements 35,239$         

Annual system testing & balancing 46,985$         

Total collection system maintenance 82,224$     
  

c.  Subtotal Landfill Gas Management 82,224$            

4.  Monitoring

a.  Gas Monitoring

Quarterly Surface Emissions Monitoring 27,016$         

Quarterly sampling - methane & trace gases
All points tested for TOC  using FID/OVA
1 Bag sample collected for trace gas analysis using GC

Sampling cost per event 2,349$              

Trace gas testing cost per event 1,175$              

Annual cost for sampling & testing 14,095$         

Annual cost for probe replacement 587$              

Gas Monitoring Subtotal 41,699$     

b.  Groundwater Monitoring

Number of wells See Phases IV, V, V-B EXT., & III

Sample events per year -$                  

Sampling cost per event -$                  

Testing costs per sample -$                  

Annual sampling and testing costs -$               

Annual maintenance & replacement of wells -$               

Groundwater Monitoring Subtotal -$          

d.  Total Monitoring Costs 41,699$            

5.  Drainage and Roads  -  Annual maintenance cost 23,492$            

6.  Security  -  Annual maintenance cost 1,175$              

7.  Inspection  -  Semi-annual Inspections - annual cost 5,873$              

TOTAL ANNUAL COST (2019 Dollars) 230,849$          

TOTAL COST FOR EIGHTEEN (18) YEARS OF POST-CLOSURE CARE 4,155,282$       
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1.  Final Cover Maintenance

a.  Earthwork Repair

Area assumed for repair 1.75 acre

Unit cost for repair incl. CQA and Engr. 1.25$            per sq. ft.

Annual cost of repairs 95,257$     

b.  Revegetation

Area assumed for repair 1.75 acre

Unit cost for repair 11,871$        per acre

Annual cost of repairs 20,775$     

c.  Subtotal for Final Cover Maintenance 116,031$            

2.  Leachate Management (Monitoring)

a.  Labor 13                 hr/week

b.  Labor unit cost 47.07$      per hour

c.  Annual labor cost 32,634$     

d.  Annual allowance for repairs & materials 7,831$       

e.  Leachate sampling costs

Number of samples per round 4

Frequency of sampling per year 2

Sampling cost per round 587$              

Testing cost per sample 1,175$           

Annual sampling and testing costs 10,572$     

g.   Subtotal Leachate Management 51,036$              

3.  Landfill Gas Management

a.  Annual Maintenance of Flare Station

No. of flare stations 1

Annual flare maintenance and repairs 65,129$     

b.  Collection System Maintenance

CENTRAL MAUI LANDFILL
POST-CLOSURE MAINTENANCE PLAN

ANNUAL POST-CLOSURE COST ESTIMATE
PHASES IV, V, V-B EXT., & III
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Annual repairs / replacements 68,081$         

Annual system testing & balancing 90,775$         

Total collection system maintenance 158,856$  
  

c.  Subtotal Landfill Gas Management 223,985$            

4.  Monitoring

a.  Gas Monitoring

Quarterly surface emissions monitoring 54,353$         

Quarterly sampling - methane & trace gases
All points tested for TOC  using FID/OVA
1 Bag sample collected for trace gas analysis using GC

Sampling cost per event 2,349$          

Trace gas testing cost per event 1,175$          

Annual cost for sampling & testing 14,095$         

Annual cost for probe replacement 587$              

Gas Monitoring Subtotal 69,036$     

b.  Groundwater Monitoring

Number of wells 9

Sample events per year 2

Sampling cost per event 2,349$          

Testing costs per sample 2,643$          

Annual sampling and testing costs 52,271$         

Annual maintenance & replacement of wells 2,937$           

Groundwater Monitoring Subtotal 55,207$     

d.  Total Monitoring Costs 124,243$            

5.  Drainage and Roads -  Annual maintenance cost 12,408$              

6.  Security  -  Annual maintenance cost 1,175$                

7.  Inspection  -  Semi-annual Inspections - annual cost 5,873$                

TOTAL ANNUAL COST (2017 Dollars) 534,752$            

TOTAL COST FOR THIRTY (30) YEARS OF POST-CLOSURE CARE 16,042,546$       
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Closure Phase IV, V, V-B Ext & III Total
Final Cover 7,849,940$                       7,849,940$      
Revegetation 787,774$                          787,774$         
Leachate Management -$                                  -$                 
Landfill Gas Monitoring & Control 1,258,357$                       1,258,357$      
Groundwater Monitoring Installation -$                                  -$                 
Drainage Installation 1,177,538$                       1,177,538$      
Security Installation -$                                  -$                 
Removal of Structures -$                                  -$                 

Subtotal Closure 11,073,609$                     11,073,609$    

Contingency 2,214,722$                       2,214,722$      

Total Closure Cost (2019 Dollars) 13,288,331$                     13,288,331$    

Post-Closure Monitoring and Maintenance -  Annual Cost
Phase I & II Phase IV, V, V-B Ext & III

(Closed 2007) (Future Costs) Total
Final Cover Maintenance 66,304$            116,031$                          182,335$         
Leachate Management 10,083$            51,036$                            61,119$           
Gas Management 82,224$            223,985$                          306,208$         
Monitoring 41,699$            124,243$                          165,942$         
Drainage 23,492$            12,408$                            35,900$           
Security 1,175$              1,175$                              2,349$              
Inspection 5,873$              5,873$                              11,746$           

Subtotal - Annual Cost - 2019 Dollars 230,849$          534,752$                          765,601$         

No. of Years Required / Remaining Responsibility 18 30

Subtotal x  years 4,155,282$       16,042,546$                     20,197,829$    

Total Closure and Post-Closure Cost 4,155,282$       29,330,877$                     33,486,159$    

CENTRAL MAUI LANDFILL
CLOSURE / POST-CLOSURE COSTS
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