Appendix F
Closure and Post-Closure Cost Estimates



WEST HAWAII SANITARY LANDFILL
CLOSURE & POST-CLOSURE COST ESTIMATES

APRIL 2008
ECTION A -
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LOSURE ACTIVITIES

Contractor mobilization, site cleanup and demobilization
Maximum area to be capped and covered
Area w/ intermediate cover
Area w/o intermediate cover
Volume of fill required for areas not at intermediate cover grades, but would require filling prior to capping:

Earthen Materials - Quantities
Intermediate Cover
Cushioning Layer
Erosion Layer
Synthetic Materials - Quantities
16 oz/sy Nonwoven Geotextile
40 mil LLDPE Liner
Cap Penetrations: Estimate the number of cap penetrations that will need to be installed for closure
Number of Passive Gas Vents to be Installed
Number of Leachate Injection Wells to be Installed
Unit cost to place or regrade material to reach final grades
Earthen Materials - Unit Costs
Intermediate Cover
Cushioning Layer
Erosion Layer
Synthetic Materials - Unit Costs
16 oz/sy Nonwoven Geotextile
40 mil LLDPE Liner
Cap Penetration Boot Unit Cost
Passive Gas Vent Installation Unit Cost
Leachate Injection Well Unit Cost
Perimeter Gas Monitoring Probes to be Installed
Unit cost to install perimeter gas monitoring probe
Cost Summary
Contractor mobilization, site cleanup and demobilization
Closure design, surveying and construction docs/drawings (use $1000.00/acre of number 2).
Fill (line 3 x line 9)
Intermediate Cover (line 4a x line 10a)
Cushioning Layer (line 4b x line 10b)
Erosion Layer (line 4c x line 10c)
16 0z/sy Nonwoven Geotextile (line 5a x line 11a)
40 mil LLDPE Liner (line 5b x line 11b)
Penetrations (line 6 x line 12)
Passive Gas Vent Installation (line 7 x line 13)
Leachate Injection Well Installation (line 8 x fine 14)
Perimeter Gas Monitoring Probes Installation (line 15 x line 16)

Subtotal
CQA costs (5% of subtotal)
Administrative fees (5% of subtotal)
Project Management {5% of subtotal)
Contingency (10% of subtotal)

Total (rounded to nearest hundred)

Lwork\SW\PROJECTS\103556 West Hawaii LP\Closure - Post Closure Plan\(WHSL CPC cost est.xIs)A

$ 50,000.00

50

25
S
25

40,333

40,333

40,333
121,000

2,178,000,
2,178,000
25

20

5

3 2.39

$ 23.00

$ 34.00

$ 32.00

0.405

0.576 |

350.00

LS
ACRES
ACRES
ACRES
cYy

cY
cY
CcYy

SF
SF

$/CY

$/ICcY
$/CY
$/ICY

$/SF
$/SF
EACH

2,500.00

EACH

-1 el Baad K ad

6,000.00

EACH

20

®

3,500.00

50,000.00
50,000.00
96,396.00
927,659.00
1,371,322.00
3,872,000.00
882,090.00
1,254,528.00
8,750.00
50,000.00
30,000.00
70,000.00

OBHADPAPRAADBPE

8,662,745.00

433,137.00
433,137.00
433,137.00
866,275.00

P AP “

$ 10,828,400.00

EACH



WEST HAWAII SANITARY LANDFILL
CLOSURE & POST-CLOSURE COST ESTIMATES
APRIL 2008

SECTION B - GROUNDWATER MONITORING SYSTEM
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Number of wells in the approved monitoring plan.
Unit cost to install a well (assume average well depth, and include drilling, installation, developing and
pump installation)
Unit cost to replace a dedicated pump within an existing well
Number of wells to be replaced over the life of the monitoring period (use 10% of line 1 and round up)
Number of pumps to be replaced (use 25% of line 1 and round up)
Unit cost to purge and sample a well (assumes average well depth, and includes record keeping and
shipping)
Unit cost to analyze sample
Unit cost to analyze data (includes review of lab QA/QC data, database input, statistical analysis and
data review, and report completion)
Cost to purge, sample and analyze (line 6 + line 7 + line 8)
Number of sampling events per year
Number of years of sampling
Cost Summary —Groundwater Monitoring System
Wells to be replaced (line 2 x line 4)
Pumps to be replaced (line 3 x line 5)
Cost of Monitoring (line 1 x line 9 x line 10 x line 11)

Total (rounded to nearest hundred)
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WEST HAWAII SANITARY LANDFILL
CLOSURE & POST-CLOSURE COST ESTIMATES
APRIL 2008

SECTION C - PERIMETER GAS MONITORING SYSTEM

1 Number of probes to be monitored
2 Number of prabes to be replaced over the fife of the monitoring period (use 5% of line 1 and round up) 1
3 Unit cost to install a probe $  3,500.00 J$/PROBE
4 Unit cost to monitor a probe (includes monitoring, record keeping and report preparation) 3 83.00 |$/PROBE
5 Number of monitoring events per year 4
6 Number of years of monitoring 31|YEARS
7 Cost Summary — Perimeter Gas Monitoring System

7a Probe replacement (line 2 x line 3) $ 3,500.00

7b Probe Monitoring (line 1 x line 4 x line 5 x line &) $ 205,840.00

Total (rounded to nearest hundred) $ 209,300.00
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WEST HAWAII SANITARY LANDFILL
CLOSURE & POST-CLOSURE COST ESTIMATES
APRIL 2008

SECTION D - LEACHATE MANAGEMENT

Post-closure cost to inject leachate into the closed landfill

Annual cost to provide electricity for the leachate management system
Annual cost for maintenance of the leachate management system

Unit cost to collect a leachate sample (includes record keeping and shipping)
Unit cost to analyze a leachate sample

A WN -

Unit cost to analyze data (includes review of lab QA/QC data, database input, statistical analysis and data

review, and report complietion)
Total Unit Cost for Leachate Sampting (line 5 + line & + line 7)
Number of samples collected per monitoring event
Number of sampling events per year
Number of years of leachate management
Cost Summary:
1ta  Cost to inject leachate into the closed landfill (line 1)
11b  Electricity (line 2 x line 10)
11¢  Maintenance (line 3 x line 10)
11d  Leachate Sampling (line 7 x line 8 x line 9 x line 10)
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Total (rounded to the nearest hundred)
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WEST HAWAII SANITARY LANDFILL
CLOSURE & POST-CLOSURE COST ESTIMATES

APRIL 2008

SECTION E - INSPECTIONS AND SITE MAINTENANCE
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Size of facility
Size of waste placement footprint
Number of years of site management (30 years + closure period)
Unit cost to perform monthly site inspections and recordkeeping
Unit cost to perform semi-annual site inspection (includes site inspection report preparation)
Cost to repair cap and final cover during post-closure period
Annual cost to maintain the water production wall
Annual cost to repair fences and gates
Annual cost to maintain site roads
Length of site roads
Annual fength of site roads to be repaired (2% of line 9a)
Unit cost to repair roads
Cost Summary - Inspections and Maintenance
Cost for monthly site inspections & recordkeeping (line 3 x line 4 x "1 2")
Cost for semi-annual site inspections (line 3 x line 5 x "2")
Cost to repair repair cap and final cover (line 6)
Cost to maintain the water production well (line 3 x line 7)
Cost to repair fences and gates (line 3 x line 8)
Cost to maintain site roads (line 3 x line 8b x line 9¢)

Total (rounded to the nearest hundred)
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WEST HAWAII SANITARY LANDFILL

CLOSURE & POST-CLOSURE COST ESTIMATES
APRIL 2008

SECTION F - SUMMARY

Closure Cost
A Closure Activities

Closure-Cost - Total (rounded to nearest hundred)

Post-Closure Cost
B  Groundwater Monitoring System
C Perimeter Gas Monitoring System
D Leachate Management
E Inspections & Maintenance

Post-Closure Cost - Subtotal

Administrative fees (5% of subtotal)
Project Management (5% of subtotal)
Contingency (10% of subtotal)

Post-Closure Cost - Total (rounded to nearest hundred)
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WEST HAWAII SANITARY LANDFILL
CLOSURE & POST-CLOSURE COST ESTIMATES
APRIL 2008

Post-Closure Leachate Generation Estimate

Year Annual Est. Number of Times
Leachate to Empty
Generated Leachate Storage Tanks *
(gallons/year)
1 303,300 17
2 191,373 11
3 120,750 7
4 76,189 5
5 48,073 3
6 30,333 2
7 19,139 2
8 12,076 1
9 7,620 1
10 4,808 1
11 3,034 N.A.
12 1,914 N.A.
13 1,208 N.A.
14 762 N.A.
15 481 N.A.
16 303 N.A.
17 191 N.A.
18 121 N.A.
19 76 N.A.
20 48 N.A.
21 30 N.A.
22 19 N.A,
23 12 N.A.
24 8 NL.A.
25 5 N.A.
26 3 N.A.
27 2 N.A.
28 1 N.A.
29 1 N.A.
30 0 N.A.
31 0 N.A.
TOTALS: 821,879 50

Notes
1. GeoSyntec Consultants has developed a method for estimating leachate generation during post-closure.

Leachate generation rate for Subtitie D areas will decline exponentially during post-closure according to
the following equation:

Gr =G 46087
Where:

Gr is the leachate generation rate at any time after closure

G is the leachate generation rate at the time of closure
T is the time after closure in years

2. The leachate generated during Year 1 is G, and is manually input into the table.
The leachate generated in subsequent years is calculated automatically using the equation above.

3. The number of times to empty the leachate storage tanks each years is based on an assumed maximum

on-site leachate storage capacity of 18,000 gallons. After Year 10, it is assumed that it will not be
feasible to extract leachate from the landfill due to the low volume generated.

L:\work\SW\PROJECTS\103556 West Hawaii LF\Closure - Post Closure Plan\[WHSL CPC cost est.xIs]leachate volume
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TASK

To develop the closure and post-closure cost estimates for the West Hawai'i Sanitary Landfill (WHSL) in Waikoloa,
Hawai'i

REFERENCES

1. West Hawaii Sanitary Landfill Permit Drawings, prepared by Harding Lawson Associates, dated August 1993 and
revised June 1995,

2. Means CostWorks 2007 Interactive CD.

3. Wage Rate Schedule Builetin No. 466, February 25, 2008 and Equipment Operator Groups, Revised 11/4/04,
Hawaii Department of Labor and Industrial Relations.

4. “A Method of Estimating Leachate Generation for Post-Closure Accruals”, prepared by GeoSyntec Consultants for
Waste Management, Inc., dated September 7, 2001.

5. WHSL 2007 Annual Operation Report.

NOTES

1. Costs are in present worth dollars.

2. The unit costs taken from Means are specific to the location (967 zip code prefix).
3. Current prevailing wage rates for Hawai'i were used where applicable.

4. The list of attachments that provide supporting information for the cost estimates are as follows:

Attachment Description
A Unit Costs from Means CostWorks 2007 Interactive CD
B Wage Rate Schedule Bulletin No. 466, February 25, 2008 and Equipment Operator Groups,

Revised 11/4/04, Hawaii Department of Labor and Industrial Relations

C “A Method of Estimating Leachate Generation for Post-Closure Accruals”, prepared by
GeoSyntec Consultants for Waste Management, Inc., dated September 7, 2001.

D WHSL Post-Closure Leachate Generation Estimate

LAWORKISWIPROJECTS\103556 WEST HAWAII LF\CLOSURE - POST CLOSURE PLAN\WHSL CPC COST EST CALC.DOC
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Section A - Closure Activities

1.

2.

This is an assumed cost for contractor mobilization, site cleanup, and demobilization.
For the “worst-case” closure scenario, it is assumed that 25 acres will require full capping (intermediate cover,
cushioning layer, geosynthetic cap, and erosion layer) and 25 acres will have intermediate cover and will require the

cushion layer, geosynthetic capping and erosion layer.

It is assumed that an average of 2 ft over half of the area requiring full capping (0.5 x 25.0 acres = 12.5 acres) will be
re-graded to facilitate drainage and achieve stable intermediate grades for final cap installation.

(12.5 acres) x (2 ft) x (43,560 sf/acre) x (1 cy/27 cf) = 40,333 cy
Earthen materials quantities are calculated as follows:
a) Twelve (12) inches of intermediate cover soil will be placed over the 25 acres requiring full capping.
(25 acres) x (1 ft) x (43,560 sf/acre) x (1 cy/27 cf) = 40,333 cy
b) Six (6) inches of the cushioning layer will be placed over the entire 50 acres requiring final cap:
(50 acres) x (0.5 ft) x (43,560 sf/acre) x (1 cy/27 cf) = 40,333 cy
c) Eighteen (18) inches of the erosion layer will be placed over the entire 50 acres requiring final cap:
(50 acres) x (1.5 ft) x (43,560 sf/acre) x (1 cy/27 cf) = 121,000 cy
Geosynthetic materials quantities are calculated as follows:
(50 acres) x (43,560 sf/acre) = 2,178,000 sf

It is assumed that twenty-five (25) geosynthetic cap penetrations will be required. This will include 20 penetrations for
passive gas vents (2 vents every 5 acres) and 5 penetrations for leachate injection wells (1 well every 10 acres).

It is assumed that twenty (20) passive gas vents will be installed in the worst-case closure area of 50 acres (2 vents
every 5 acres).

It is assumed that five (5) leachate injection wells will be installed for leachate management during post-closure in the
worst-case closure area of 50 acres (1 well every 10 acres). See Section D — Leachate Management for details.

A unit cost to regrade and to compact the materials is estimated using Means (Attachment A).

Unit Cost = Grading + Compaction
= $1.77ky + $0.62/cy
= $2.39/cy

10. There is the possibility that there will be sufficient on-site supply of materials that can be processed and screened to

LAWORKISW\PROJECTS\103556 WEST HAWAII LFICLOSURE - POST CLOSURE PLAN\WHSL CPC COST EST CALC.DOC
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1.

12.

13.

14.

15.

satisfy the intermediate cover and erosion layer material requirements at the time of final closure. However, for the
worst case closure scenario, it is assumed that all materials will be supplied by an off-site quarry. Unit costs for supply
of the earthen materials for the final cover system were provided by a Hawai'i quarry. Unit costs for hauling,

placement, and compaction were taken from Means (Attachment A). The unit costs are provided as follows:

Intermediate Cover Cushioning Layer Erosion Layer
Supply: $14.47/cy $25.38/cy $23.73/cy
Hauling: $6.20/cy $6.20/cy $6.20/cy
Placement: $1.77/cy $1.77/cy $1.77/ky
Compaction: $0.51/cy $0.51/cy No Compaction
Total Unit Cost: $22.95/cy $33.86/cy $31.70/cy
Say $23/cy Say $34/cy Say $32/cy

The geosynthetic material unit costs were provided by a geosynthetic manufacturer and include site-specific supply,
freight, and installation costs.

The cap penetration unit cost was provided by a geosynthetic manufacturer.
The passive gas vent installation unit cost is an engineer’s estimate.
The leachate injection well installation unit cost is an engineer’s estimate.

The perimeter of the landfill is approximately 10,000-ft. Assume gas monitoring probes will be installed at 500-ft
spacing around the perimeter of the landfill (10,000 ft / 500-ft spacing/probe = 20 probes).

. The gas monitoring probe installation unit cost is an engineer’s estimate.

. The Cost Summary items are calculated as shown.

Section B — Groundwater Monitoring System

1.

2.

There are four (4) groundwater monitoring wells in the existing monitoring network (WHW-01 thru WHW-04).

The unit cost to install a well was developed using Means (Attachment A) assuming an average well depth of 200-ft.

Well Drilling/Installation:  ($25/1f) x (200 tf/well) = $5,000/well
Pump Supply/Installation:  ($4,700/pump) x (1 pump/well) = $4,700/well
Well Development: ($1,050/hr) x (3 hours/well) = $3,150/well
Pump Test Well: ($785/hr) x (3 hours/well) = $2.355/well
Total Unit Cost = $15,205/well

The unit cost to replace a dedicated well pump was assumed to be the cost from Means for well pump supply and
installation (See Item 2 above) with a 20% contingency for existing well pump removal:

$4,700/well pump x 1.20 = $5,640/well pump

LIWORK\SW\PROJECTS\103556 WEST HAWAII LACLOSURE - POST CLOSURE PLAN\WHSL CPC COST EST CALC.DOC
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4. Calculated as shown.

5. Calculated as shown.

6. The unit cost to purge and sample a well assumes two Class I laborers at the 2008 prevailing wage rate for Hawaii
(Attachment B) will require 2 hours to purge and sample a well (including recordkeeping) and includes additional costs
as follows:

Labor: (2 laborers) x ($41.90/hr-laborer) x (2 hours/well) = $167.60/well
Vehicle Usage: ($50/event) x (1 event/4 wells) = $12.50/well
Shipping: ($100/event) x (1 event/4 wells) = $25.00/well
Total Unit Cost = $205/well
7. This is an assumed unit cost to analyze the sample at a laboratory.
8. The unit cost to analyze the data and prepare the report is as follows:
Project Manager: $100/hr x 4 hours = $400
Technician: $70/hour x 15 hours = $1,050
Clerical: $50/hour x 2 hours = $100
Reproduction / Shipping Charges: = $50
Total = $1,600
Unit Cost per Well (divide total by 4) = $400/well
9. Calculated as shown.

10. Groundwater monitoring wells will be sampled on a semi-annual basis.

11. Monitoring assumes a 1-year closure period and a 30-year post-closure period for a total of 31 years.

12. The Cost Summary items are calculated as shown.

Section C — Perimeter Gas Monitoring System

1.

2.

3.

The perimeter of the landfill is approximately 10,000-ft. Assume gas monitoring probes will be installed at 500-ft
spacing around the perimeter of the landfill (10,000 ft / 500-ft spacing/probe = 20 probes).

Calculated as shown.

Same as Section A - Item 16.

LAWORKISWI\PROJECTS\103556 WEST HAWAI LACLOSURE - POST CLOSURE PLAN\WHSL CPC COST EST CALC.DOC
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4. The unit cost to monitor the probes and prepare the report is as follows:

5.

Technician to Monitor Probes: $70/hour x 10 hours = $700
Technician to Prepare Report: $70/hour x 8 hours = $560
Project Manager to Review Report: $100/hr x 2 hours = $200
Clerical: $50/hour x 2 hours = $100
Vehicle Usage: $50/event = $50
Reproduction / Shipping Charges: = $50
Total = $1,660

Unit Cost per Well (divide total by 20)

$83/probe

It is assumed that the perimeter gas monitoring probes will be monitored on a guarterly basis.

6. Monitoring assumes a 1-year closure period and a 30-year post-closure period for a total of 31 years.

7. The Cost Summary items are calculated as shown.

Section D — Leachate Management

1.

The current on-site leachate disposal method is spray irrigation over the lined MSW disposal areas for dust control. For
the post-closure condition, spray irrigation would not be feasible as the final cover system will prevent the re-
introduction of the leachate into the waste mass. Therefore, for the post-closure condition, it is assumed that several
leachate injection wells will be installed on the plateau of the final cover system to allow for the re-introduction of the
leachate into the waste mass. Leachate will be loaded from the storage tanks into a tanker truck, which when then
discharge the leachate into several injection wells on the landfill plateau. For this estimate, it was assumed that five (5)
injection wells would be installed (See Section A).

Due to the generally low volume of leachate generated at the site (303,300 gallons of leachate managed during the 1-
year period from 7/1/06 — 6/30/07 based on the 2007 Annual Operating Report for WHSL), it is expected that injection
of the leachate into the landfill will be the most economically-feasible leachate disposal method during the post-closure
period.

GeoSyntec Consultants has provided Waste Management with a report that details a method for estimating leachate
generation during post-closure at Subtitle D landfills. The summary of the report is included as Attachment C. They
have determined from actual data that leachate generation rates decline exponentially during post-closure and can be
approximated by the following equation:

Gr = G &04605T
=

Where: Gr is the leachate generation rate for an area at any time after closure.
Gc is the leachate generation rate for an area at the time of closure.
T is the time after closure in years.

For this evaluation, the leachate generation rate for the 1-year closure period (G.) is assumed to be equivalent to the
leachate volume generated from 7/1/06 — 6/30/07 as reported in the WHSL 2007 AOR (303,300 gallons). The active
disposal area during the 2007 AOR period is roughly equivalent to the worst-case closure area described in Section A.

L\WORKI\SW\PROJECTS1103556 WEST HAWAII LACLOSURE - POST CLOSURE PLAN\WHSL CPC COST EST CALC.DOC
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~

Using the GeoSyntec model, the leachate generated during each year of post-closure is summarized in the table
included as Attachment D. As shown by the model, after Year 10, it would most likely not be feasible to operate the
leachate management system since it might not be feasible/possible to extract the leachate from the landfill due to the
low volume of leachate generated. Therefore, ten (10) years was used as the post-closure leachate management and
monitoring period.

Currently, the site has one (1) 3,000 gallon leachate storage tank for each of the leachate collection sumps. Assuming
six (6) leachate collection sumps during the post-closure period, an on-site leachate storage volume of 18,000 gallons
was assumed. From this, it was determined how many times each year during the 10-year leachate management post-
closure period that the leachate storage tanks would need to be emptied and leachate re-introduced into the waste mass
(see table in Attachment D).

The labor to empty the storage tanks and perform the leachate injection into the closed landfill would consist of one
Water Truck Driver at the 2008 prevailing wage rate for Hawaii. The existing on-site water tanker would be used. Itis
assumed that the operator would require 40 labor hours for each event (includes recordkeeping). The estimated cost
would be as follows:

(8$53.73/hr) x (40 hours/event) x (50 events) = $107,460

The annual cost to provide electricity for the leachate management system is an assumed cost.

The annual cost for maintenance of the leachate management system is an assumed cost. It includes maintenance of the
pumps, piping, storage tanks, leachate tanker, and leachate injection wells.

The unit cost to collect a leachate sample assume that one Class I laborer at the 2008 prevailing wage rate for Hawaii
(Attachment B) will require 1.5 hours to collect, record and ship each sample and includes additional costs as follows:

Labor: ($41.90/hr) x (1.5 hours/sample) = $62.85/sample
Vehicle Usage: ($50/event) x (1 event/6 samples) = $8.33/sample
Shipping: ($100/event) x (1 event/6 wells) = $16.67/sample
Total Unit Cost = $88/sample

This is an assumed unit cost to analyze the sample at a laboratory.

The unit cost to analyze the data and prepare the report is as follows:

Project Manager: $100/hr x 3 hours = $300
Technician: $70/hour x 15 hours = $1,050
Clerical: $50/hour x 2 hours = $100
Reproduction / Shipping Charges: = $50
Total = $1,500
Unit Cost per Sample (divide total by 6) = $250/sample

Calculated as shown.

It is assumed that one sample will be collected from each of the six (6) leachate collection sumps in the permitted

LAWORKISWAPROJECTS\103556 WEST HAWAII LFACLOSURE - POST CLOSURE PLAM\WHSL CPC COST EST CALC.DOC
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design (Reference 1).
9. Leachate will be sampled on an annual basis.
10. It is assumed that leachate management will be required for ten (10) years, as described in Item | above.

1. The Cost Summary items are calculated as shown.

Section E — Inspections & Maintenance

. The size of the facility is 300 acres.
2. The landfill footprint is 149 acres.
3. This assumes a 1-year closure period and a 30-year post-closure period for a total of 31 years.

4. The monthly cost for inspection and recordkeeping assumes that one Class I laborer at the 2008 prevailing wage rate for
Hawaii (Attachment B) will require 16 hours for the following:

» Inspection of the leachate management system to ensure that it is functioning;

» Recordkeeping of the leachate volume collected from each of the leachate collection sumps; and,

» Inspection of the final cover system and passive gas vent system to ensure the integrity of the final cover
system.

The estimated cost for these monthly inspection and recordkeeping events is as follows:

Labor: ($41.90/hr) x (16 hours/event) = $670/event
Vehicle Usage: = $50/event
Total Cost: = $720/event

5. Itisassumed that a qualified individual will semi-annually perform a site inspection and prepare an inspection report to
be submitted to the Hawaii DOH. The scope of the semi-annual site inspection is discussed in the Closure / Post-
Closure Plan narrative. The estimated cost for the semi-annual inspection is as follows:

Site Inspection: $80/hour x 16 hours = $1,280
Report Preparation: $80/hour x 14 hours = $1,120
Report Peer Review: $100/hr x 3 hours = $300
Clerical: $50/hour x 2 hours = $100
Vehicle Usage: $100/event = $100
Reproduction / Shipping Charges: = $100
Total = $3,000

6. The cost to repair the final cover and cap during the post-closure period is an assumed cost.

7. The annual cost to maintain the water production well is an assumed cost.
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8. The annual cost to repair fences and gates assumes that the main gate and 20 feet of fencing on each side of the gate
will be replaced every 10 years. The unit costs were taken from Means (Attachment A).

Barbed Wire Removal: (81.77/1f) x (40 ft/10 years) = $7.08/year
Fence Removal: ($2.89/1f) x (40 ft/10 years) = $11.56/year
Gate Removal: ($150/ea)(1 gate/10 years) = $15.00/year
Rubbish Handling: (Assumed cost) 2 ($500/event) = $50.00/year
Fence Placement: ($22/1f)(40 ft/10 year) = $88.00/year
Gate Placement: ($1.775/each)(1 gate/10 years) = $177.50/year
Total Annual Cost for Fence and Gate Repairs = $350/year

9. Calculated as follows:

a) The length of site roads (15,000 ft) was estimated using the current site plan and permit drawings. It includes the
perimeter road around the landfill, the access road from the site gate to the perimeter access road, and the access
road to the water tank and production well.

b) Calculated as instructed.

¢) This is an assumed unit cost.

10. The Cost Summary items are calculated as shown.
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ATTACHMENT A

UNIT COSTS FROM MEANS COSTWORKS 2007 INTERACTIVE CD
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ATTACHMENT B

WAGE RATE SCHEDULE BULLETIN NoO. 466, FEBRUARY 25, 2008 AND EQUIPMENT OPERATOR GROUPS,
REVISED 11/4/04, HAWAIl DEPARTMENT OF LABOR AND INDUSTRIAL RELATIONS
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GROUP 1:

GROUP 2:

GROUP 3:

GROUP 4

GROUP &:

GROUP 6&:

11/4/04
Equipment Operators Classifications

Fork Lift (up to and including 10 tons)
Parts Worker (heavy-duty repair shop parts room when needed)
Repairer Helper

Conveyor Operator (handling building materials)
Hydraulic Monitor
Mixer Box Operator (concrete plant)

Assistant to Engineer (Oiler, Gradechecker) (Hy-Ram (refer to Group 2 wage rate))

Concrete Curing Machine (self-propelied, automatically-applied unit on streets, highways,
airports and canals)

Roller (5 tons and under)

Tugger Hoist

Boom Truck or Dual Purpose "A" Frame Truck (5 tons or less)
Concrete Placing Boom (building construction)

Elevator. Operator

Hoist and/or Winch (one drum)

Rod Worker or Chain Worker (upgraded from Group 3)
Straddle Truck (ross carvier, hyster, and similar)

Asphalt Plant Fire Worker

Compressors, Pumps, Generators, and Welding Machines (“Bank” of 9 or more,
individually or collectively)

Concrete Trailer Pump or Pumpcrete Guns

Lubrication and Service Engineer (grease rack)

Screed Worker

Boom Truck or Dual Purpose *A” Frame Truck (over 5 tons)

Combination Loader/Backhoe (up to and including 3/4 cu. yd.)

Concrete Batch Plant (wet or dry)

Concrete Cutter, Groover, and/or Grinder (se!f-propelled unit on streets, highways,
airports, and canals)

Concrete Truck Pump Boom or equipment mounted

Conveyor or Concrete Pump (truck or equipment mounted)

Drllling Machinery (not to apply to waterliners, wagon drills, or jack hammers)

Fork Lift (over 10 tons)

Loader (up to and including 3-1/2 cu. yds.)

Luil High Lift (under 40 feet)

Lubrication and Service Engineer (mobile)

Magginnis Internal Full Slab Vibrator (on airports, highways, canals, and warehouses)

Worker or Material Hoist

Mechanical Concrete Finisher (large clary johnson, bidwell, bridge deck, and similar)

Mobile Truck Crane Driver

Porta Shotbiast Concrete Cleaning Machine

Portable Boring Machine (under streets, highways, etc.)

Portable Crusher

Power Jumbo Operator (setting slip forms, etc., in tunnels)

Power Sweeper

Roller (over 5 tons)

Self-Propelled Compactor (single engine)

Self-Propelled Pavement Breaker



Equipment Operators Classifications

GROUP & (continued):

GROUP 7

GROUP 8:

GROUP 9:

Skidsteer Loader with attachments

11/4/04

Slip Forms Pump (power-driven by hydraulic, electric, air, gas, etc., liting device for

concrete forms)
Small Rubber-Tired Tractor
Trencher (up to and including 6 feet)
Underbridge Personne! Aerial Platform (50 feet of platform or less)

Crusher Plant Engineer

Dozer (D-4, Case 450, John Deere 450, and similar)

Dual Drum Mixer

Extend Lift

Hoist and/or Winch (2 drums)

Loader (over 3-1/2 cu. yds. up to and including 6 cu. yds.)
Mechanical Finisher or Spreader Machine (asphalt) (barber greene and similar)
Mine or Shaft Hoist

Mobile Concrete Mixer (over 5 tons)

Pipe Bending Machine (pipelines only)

Pipe Cleaning Machine (iractor propelled and supported)

Pipe Wrapping Machine (tractor propelled and supported)

Roller Operator (asphalt)

Self-Propelled Elevating Grade Plane

Tractor (with boom) (D-6 or similar}

Trencher (over 6 feet and less than 200 H.P.}

Water Tanker (pulled by euclids, t-pulls, DW-10, 20, 21, or similar)

Asphalt Plant Operator

Cast-in-Place Pipe Laying Machine

Concrete Batch Plant (multiple units)

Conveyor Operator (tunne!)

Dozer (D-6 and similar)

Finishing Machine Operator (airports and highways)
Gradesetter

Horizontal Directional Drill (HDD) Locator

Hydraulic Backhoe (over 1/2 cu. yd. up to and including 3/4 cu. yd.)
Kolman Loader (and similar)

No-Joint Pipe Laying Machine

Portable Crushing and Screening Plant

Power Blade Operator (under 12)

Saurman Type Dragline (up to including 5 yds.)

Stationary Pipe Wrapping, Cleaning, and Bending Machine
Surface Heater and Planer Operator

Tractor (D-6 and similar)

Tri-Batch Paver

Tunnel Badger

Tunnel Mole and/or Boring Machine Operator

Underbridge Personnel Aerial Platform (over 50 feet of platform)

Combination Mixer and Compressor (gunite)

Do-Mor Loader and Adams Elegrader

Dozer (D-7 or equal)

Wheel and/or Ladder Trencher {over 6 feet and 200 to 749 H.P.)




11/4/04
Equipment Operators Classifications

GROUP 8A:  Dozer (D-8 or similar)

Gradesetter (When working from drawings, plans or specifications without the direct
supervision of a Lead Person or Superintendent.)

Instrument Worker (upgraded from Group 7)

Push Cat

Scraper (up to and including 20 cu. yds.)

Self-Propelled Compactor with Dozer

Self-Propelled, Rubber-Tired Earthmoving Equipment (up to and including 20 cu. yds.)
(6218 and similar)

Sheep's Foot .

Tractor with Boom (larger than D-6, and similar)

GROUP 10:  Chicago Boom
Cold Planers
Heavy Duty Repairer or Welder
Hoist and/or Winch (3 drums)
Hydraulic Scooper (koehring and similar)
Loader (over 6 cu. yds. up to and including 12 cu. yds.)
Self-Propelled, Rubber-Tired Earthmoving Equipment (over 20 cu. yds. up to and
including 31 cu. yds.) (637D and similar)
Soil Stabilizer (P&H or equal)
Sub-Grader (Gurries or other automatic type)
Tractors (D-9 or similar) (all attachments)
Tractor (Tandem Scraper)
Watch Engineer

GROUP 10A: Boat Operator

Cable-Operated Crawier Crane (up to and including 25 tons)

Cable-Operated Power Shovel, Clamshell, Dragline, and Backhoe (up to and including
1cu.yd)

Gradall (up to and including 1 cu. yd.)

Hydraulic Backhoe (over 3/4 cu. yd. up to and including 2 cu. yds.)

Mobile Truck Crane Operator (up to and including 25 tons)

Self-Propelled Boom-Type Lifting Device (center mount) (up to and including 25 tons)
{grove, drott, p&h, pettibone, and similar)

Trencher (over 6 feet and 750 H.P. or more)

Watch Engineer (steam or electric)

GROUP 11:  Automatic Slip Form Paver (concrete or asphalt)

Band Wagon (in conjunction with wheel excavator)

Cable-Operated Crawler Crane (over 25 tons but less than 50 tons)

Cable-Operated Power Shovel, Clamshell, Dragline, and Backhoe (over 1 cu. yd. up to
7 cu. yds.)

Chief of Party (upgraded from Group 10)

Directional Drill Operator

Dozer D-10 (or similar) (upgraded from Group 10A)

Gradall (over 1 cu. yd. up to 7 cu. yds.)

DW-10, 20, etc. (tandem)

Earthmoving Machine (multiple propulsion power unit and 2 or more scrapers)
(up to and including 35 cu. yds. "struck™ m.r.c.)

Hydraulic Backhoe {over 2 cu. yds. up to and including 4 cu. yds.)

Lift Slab Machine




11/4/04
Equipment Operators Classifications

GROUP 11 (continued):
Loader (over 12 cu. yds.)
Mobile Truck Crane Operator (over 25 tons but less than 50 tons)
Pre-Stress Wire Wrapping Machine
Self-Propelied Boom Type Lifting Device (center mount) (over 25 tons m.r.c)
Self-Propelled Compactor (with muitiple-propulsion power units)
Single Engine Rubber-Tired Earthmoving Machine (with tandem scraper)
Tandem Cat
Trencher {pulling attached shield)

GROUP 12:  Clamshell or Dipper Operator

Derrick

Drill Rig

Multi-Propulsion Earthmoving Machine (2 or more scrapers) (over 35 cu. yds. "struck”
m.r.c.)

Operators (derricks, piledrivers and cranes)

Power Shovel and Dragline (7 cu. yds. m.r.c. and over)

Self-Propelled, Rubber-Tired Earthmoving Equipment (over 31 cu. yds.) (657B and
similar)

Wheel Excavator (up to and including 750 cu. yds. per hour)

GROUP 12A: Dozer (D-11 or similar or larger)

Hydraulic Excavators (over 4 cu. yds.)

Lifting Cranes (50 tons and over)

Pioneering Dozer/Backhoe (lnitial clearing and excavation for the purpose of providing
access for other equipment where the terrain worked involves 1 to 1 slopes that are 50
feet in height or depth. The scope of this work does not include normal clearing and
grubbing on usually hilly terrain nor the excavation work once the access is provided.)

Power Blade Operator (Cat 12 or equivalent or over)

Straddle Lifts (over 50 tons)

Tower Crane, Mobile

Traveling Truss Cranes

Universal, Liebher, Linden, and similar fypes of Tower Cranes

Yo-Yo Cat or Dozer
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ATTACHMENT C

“A METHOD OF ESTIMATING LEACHATE GENERATION FOR POST-CLOSURE ACCRUALS”,
PREPARED BY GEOSYNTEC CONSULTANTS FOR WASTE MANAGEMENT, INC.,
DATED SEPTEMBER 7, 2001.
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Waste Management, Inc.

A Mecthod of Estimating Leachate Gencration for Post-Closure Aceruals

Prepared By: Phlllp A. Smith
September 7, 200)

Introduction

GeoSyntec Consultants has provided Waste Management a copy of Chapter S and 6 and
Appendices E and F of the report entitled “Assessmenl and Recommendations for
Optimal Performance of Waste Contsinment Systems” (the report). The Geosynthetic
Research Institute, the University of lllinois, and GeoSyntec Consultants are preparing
the rcport for the United States Environmental Protection Agency under grant number
CR-827448-01-0. The report bas not yet been published.

One of the primary objectives of the report was to determine how much leachate is
generated in modern (effectively Subtitle D) landfills, both during active operations snd
afler closure. This was sccomplishied by collection and epalysis of liquids menagement
data al |87 active or closed double-lincd cclls at 54 modern Jandfills Jocated throughout

the USA. s

Based on the data and_results of the rcport, a systematic and uniform metbod for
estimating posi-closure lke—Xchalc generation rates hes been developed (the method). This

paper describes the basis and assumptions incorporatced into the method.

Relevant Report Conclusions

The following rclevant conclusions can be drawn from the EPA report:

¢ After the initial period of operation, leachale generation rates (end to docrease and
stabilize tiroughout the active period of operation. During this period, there is a
corrclation between Jeachate generation rates, average annuel precipitation,
geographic location, and primary waste type.

* After u composite final csp is installed, lcachaic generation rales tend to decline in an
cxponesntial manner at an approximute rate of one order of magnitude every three to

five ycars.
Leachate Generation Rates for Post-Closure Accrual Purposes
The cost associaled with lcachete management aver the past-closure period requires sn

sccurale cstimate of both the [eachate generation rate at the time of closure and how the
leachate generation rate changes during the posi-closure period.

L ]
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Leachate Generation Rate a1 Time of Final Closure for Subtitle D Areas

Based on information contsined in the reporl, a correlation between the leachate
generation rate and geographic area, primary waslc type, and average annual precipitation
can be established according to the following equation and table. Tbe method is based on
actual data and provides on overall reasonable basis for eslimating leachate gencralion
rates prior to installing 8 composite final cap.

G.=P ¢ PF * 74.3951]

Where:

G. is the leachate generation rate for an arca at the time of closure
in galions/acre/day.

P is the average ennual precipitation af the landfill in inches.

PF is the precipilation fraction becoming leachate.

74.3951 is the conversion faclor from inches/year to

gatlons/acre/day.

Preclpitation Fraction (PF) Guldance
recipitatio
Location (Woaste T Fraction
{PF)
ANl Bloreaciors MSW 0.130
Northeasl MSW 0.130
Northeasl C&D/SW 0.340
Southeast MSW 0.080
ISoutheast CaD/SW 0.210
West, < 30" Annual Precipitation MSW 0,007
Wast, < 30" Annual Precipitation] CA&D/SW 0.020]
West, > 30° Annual Precipltationf  MSW 0.130;
Weost, > 30" Annual Preclpltation] C&D/SW 0.340

The above PF values are the mean values provided in the report with the exception of the
following adjustments:

» Most of the landfills studicd in the report arc Jocated in the Northeast and Southeast
US as shown on Figure E-1.3 from the report. The data used in developing the PF
values for the Western US was limited to two cells at one lsodfill for MSW and (en
cells at three landfills for Hezerdous Waste. Because these facilities were located in
arid areas, they arc probably not appropriate for the areas in the Western US receiving
o rcasonable emount of precipitation (predominately the pacilic northwest).
Therefore, it is assumcd thal the PF valucs obtained for the Northeast are more
appropriate for facilities in the West receiving an average ennual precipitaticn of

more thun 30" per year.



Figure E-1.3. Geographic Reglons and Looations of Landfills Evaluaied in this Study.

For C&D landfills, the report only contained I'F values from facilitics Jocated in the
Northeast. Therefore, PF values for C&D facilities Jocated in the Southeest and West
were estimated by applying the equivalent percentage diffcrence between Northeast
C:&D and MSW PF values to the Southeast and West MSW valucs.

The report did pot contsin PF values for special wastc (SW) facilitics. 1t is assumed
that PF values for these facilities are the same as the C&D values i each geographic

location.

The report did not address Jeachale generation retes and PF values at bioresclor
land@lls. It is assumed that PF values for bioreactors located in all geogrephic
locations are cqual to that of conventionsl MSW landfills located in the Northeast.

If necessary, tbe average PF values may be further adjusicd to reflect site-specific
conditions. Ip general, wasles with the ability to absorb additivnal water have lower
values and those that do not heve higher valucs. Likewise, conditions that favor
infiltration of precipitation through the daily and intermediate cover have higher values
and conditions that do not have lower velucs.



Post-Closure Leachale Generation Rates for Sublitle D Areas

A rcasonably conservative analysis of the data prescnted in Figure E-5.6 of the report
indicates that leachate generation rates for Subtitle D areas can be expected to decline at a
rate of approximately one order of magnilude every five years gfler installation of a
composite cap. This analysis can be reduced (o the following equation:

G, = G, &7

Where: G, it the leachatc generation rste for o arca st any time oiter

closure.
G, is (he leachate generation rule for an ares at the time of closure.

T is the time afier closure in years.

100,000,0 t
g 10.000.0 —
2] o
D
g 1,000.0 R 5 S
(-]
; 9 o
ty 400.0 Jo-m— _...B__ -0 o
[*] a
3 ] D 8 o
§ 10.0 fes . ——— o o B
i o o]
o
Q
'%' 1.0 o o
a
D
0.1 v . o — -
[ 1 2 3 e 5 e 7 N s s0
YEAR GINCE FINAL CLOBURE

Fligura E-§.8. Averspe LCRS Flow Rates {thd) Atter Closure for Eleven MSW Celle {8hosam as Circles) and 22 HW
’ “Celis (Shown as 8quares} (Nats: Flow Ratee of 8.0 Iphd ars 8hown us0.1 Iphd).

Note: Tbe decline lne sbowa on this Ngure Is by WM a0d not part of the referencod report

Because of the exponential decline ratc and the fact that landfiils arc typically closed in
phases over periods of many years, it is rcasonable to expect that leachate generation
rates from large portions of the landfills will have decreesed substantially (possibly to
near zero) prior (o the landfills entering the post-closure period. Post-closure leachate
generation rate cstimales need to account for this behavior. The method accomplishes
this by modeling the lcachate generation decline rate for cach closure phase separately.
The sum of the predicted leachate generation rutes for each closure phase at the time the
entirc 1andfill is closed becomes the iailial Subtitle D Post-Closure Leachatc Gencration
Rale. This value declines throughout the post-closure period according to the above

equalion.



Post-Closyre Leachate Generation Rates for Non-Subtitle [) Aress

Leachate collecied from Non-Subtitle D areas arc likely to be funclions of: groundwater
cntering the landfill and/or infiltration of precipitation due to the lack of a composite liner
or cap, respectively; lack of 8 comprehensive leachaie collection and recovery system; or
a large hydraulic head within the landfill. As a resull, leachate gencration rates from
these arees are not likely to decline substantially afler closure. Thercfore, the equations
described above arc not sppropriate for these areas. However, given the elapsed period
since Sublitle D went into effect, site-specific leachate collection data for these areas
should be reasonably available in most cases. The method sssumes that thcse generstion
rates remain constant throughout the post-closure period.

Leachate Gencration Worksheet

The method described above has been reduced 1o a simple EXCEL worksheet.

Worksheet Input

The following information is required by the worksheet to cstimate post-closurc leachate
generation rates, most of which arc ohtaincd from the Ratc Workbook.

e Landfill Identificeion (Name, Location, District No., etc. from the Ratc

Workbook)

« Total Remalnlng Site Lifc, Years (From Cell F37 on the “LFdata” sheel of the
Ratc Workbook)

» Total Waste Footprint, Acres (From Cell E§ on thc “LFdata” sheet of the Rate
Workbook)

s Arcs Remulning tv be Capped, Acres (From Cell E14 on the “LFdata” sheet of
the Rate Workbook)

e Exit Closure Cap Area, Acres (From Cell EL5 on the “LFdata™ sheet of the Rale
Workbook)

e Avcrage Incremental Cap Ares, Acres (From Cell 14 on the “Cap” sheel of the
Rate Workbook)

¢ Subtltle D (or equivalent) Leachate Disposal Area Size, Acres
s Post-Closure Period, Years (From Cell C7 on the “PC” sheet of the Rate

Workbook)
o Average Anpusl Precipltation, Inches (From providcd precipitation meps or

other sources)
» Preclpitation Fractlon Resulting Ip Ieachate (From provided lable based on

geographic areu and primary wasic type)
+ Non-Subtitie D Leachate Generation Rate, Galons/Day

The following iaformation is optional.

e Year and Arca of Each Subtitle P Closure Phase (past and/or projected)



Input of site-specific information provides more accurale resulls. However, if this
in formation is not available or provided, the workshest can sutomstically generate default
values based on the following assumptions:

« All Non-Subtitlc P leachate disposal areas are capped before any Subtitic I} areas
are capped. This is conservative because it delays the predicted exponeniial
decline in lcachate generation rates in the Subtitle D arces.

« Portions of the leachate disposal arca already cupped were capped in the year
prior io the curment ycar. This is conservative becausc it delays the predicted
declinc in the Jcachatc generation rates.

» The exit closure ares is within the Subtitle D leachate disposal area. This is
conservative because it delays the predicted exponential decline in lcachate
generation rates in the Subtitle D areas.

+ Final cap phasing is distributed cvenly between the current yeer and the estimated
closure year based on the area remaining to be capped, average cep increment,
and exit closure cap area provided.

o The number of cap phsses is adjusted upward and the average cap increment is
adjusted downward, if necensary, to produce 2 whole number of cap increments.
For example, 6.6 cap increments of 25 acres each are modeled as 7 caop
increments of 23.6 acres each because it is impossible to have 0.6 of a cap
incremeant.

Worksheet Output

Becausc the Rate Workbooks currently assume a “straight line” dccline of leachste
generation raies for discounting purposes, the workshect computes an cquivalent straight-
line leachate gencration dccline rate and Jeachatc menagement period based on the total
estimated leachate generation volume and initial and (inal leachate generation ratcs. This
produces a conservative leachate accruni because it reduces the period in which the costs

associated with lcachate management arc discounted.

The following valucs are genersted by the worksbeet for manual input into the Rafe
Workbook:

o Total Dlsposal Area Size, Acrcs (Inpul into Cell CS7 on the “PC” shect of the
Rate Workbook)

« Inital Generation Rate, Gal./Ac/Day (Input inlo Cell C58 on the “PC” sheet of
the Rate Workbook)

» Final Generation Rate, GalJ/Ac./Day (Input into Cell C59 on the “PC" shect of
the Rate Workbook)

« Total Gallons Generated, Galions (Input into Cell C60 on the “PC” sheet of the
Rate Workbook)

e l.eachate Management Period, Years (Input inlo Cel} C9 on the “PC" sheel of
the Rate Workbook)



Exit Closure Accryal

The Rate Workbook calculates the leachate management cxit cyosure accrual bascd on the
initia! post-closure leschalc generation ralc remaining constant throughout the exit
closure period. To prevent the Rate Workbook from uaderestimating the exit closure
accrual, the Leachate Gencration Worksheet disregards the exil closurc period. If this
period were mot disrcgarded, the initial post-closure loachate generalion rate would be
lower than the aversge leschale generation rate duriog the exit closure period. By
disrcgarding the exit closure period, the calculated initial post-closure leachate generation
rate is higher then the average leachate generation rate during the exil closure period,
resulting in a conservative cxit closure accrual calculation.



ATTACHMENT D

WHSL POST-CLOSURE LEACHATE GENERATION ESTIMATE
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WEST HAWAII SANITARY LANDFILL
CLOSURE & POST-CLOSURE COST ESTIMATES

APRIL 2008

Post-Closure Leachate Generation Estimate

Year Annual Est. Number of Times
Leachate to Empty
Generated Leachate Storage Tanks
(gallonsiyear)
1 303;300 17
2 191,373 11
K 120,750 7
4 76,189 5
5 48,073 3
6 30,333 2
7 18,139 2
8 12,076 1
[] 7,620 1
10 4,808 1
11 3,034 N.A.
1: 1,914 N.A.
13 208 N.A
14 762 N.A
15 481 N.A.
16 303 N.A.
17 191 N.A.
18 121 N.A.
19 76 N.A.
20 48 N.A.
21 30 N.A.
22 19 N.A.
23 12 N.A.
24 B N.A,
25 5 N.A.
26 3 N.A.
7 . N.A.
B 1 NA.
— 29 L NA.
30 0 N.A.
31 0 N.A.
TOTALS: 821,879 50

Notes
1. GeoSyntec Consultants has developed a method for estimating leachate generation during post-closure.

Leachate generation rate for Subtitle D areas will decline exponentially during post-closure according to
the following equation:

GT = Gc e-.4505T
Where:

Gy is the leachate generation rate at any time after closure
G is the leachate generation rate at the time of closure
T is the time afier closure in years

2. The leachate generated during Year 1 is G, and is manually input into the table.
The leachale generated in subsequent years is calculated automatically using the equation above.

3. The number of fimes to empty the leachate storage tanks each years is based on an assumed maximum

on-site leachate storage capacity of 18,000 gallons. After Year 10, it is assumed that it will not be
feasible to extract leachate from the landfill due to the Jow volume generated.

L:\work\SWAPROJECTS\103556 West Hawaii LF\Closure - Post Closure Plan\Final Revs\[WHSL CPC cost est (Final).xis]leachate volume



