Durham/York
Residual Waste Study

DURHAM

REGION

Annex E-4:

Supporting Technical Document on Financial
Analysis and Cost Estimates

Report on

Selection of Preferred
Residuals Processing System

May 30, 2006

/1
Mgt;M ro ‘/M

Whitlord




DURHAM
il REGION

Durham/York Residual Waste Study

Annex E-4:
Supporting Technical Document on
Financial Analysis and Cost Estimates

Report on

Selection of Preferred
Residuals Processing System

May 30, 2006

prepared by:

W

MacVire Consultants Inc. Jacques Whitford Limited

600 Cochrane Drive, Suite 500 461 North Service Road West, Unit B37
Markham, Ontario, Canada Oakville, Ontario, Canada

L3R 5K3 L6M 2V5



Durham/York Residual Waste Study
Annex E-4: Financial Analysis and Cost Estimates

Table of Contents

1. Mechanical and Biological Treatment.............cccceeueenee eetesetesatesatestaesaeenanessaans 5
1.1  System 1 Mechanical Biological Treatment (MBT) with Biogas Recovery ...........ccccocevvnnn.... 5
2. Thermal TreatmMeNt . ... ieiccnriiiiienicriissrenssstettessessesesssessisessesessssssssessssessssesssassesossssssssssessnne 5
2.1  System 2a) Thermal Treatment of Mixed Waste with Recovery of Materials from Ash/Char.. 5
2.2 System 2b) Thermal Treatment of Solid Recovered Fuel ..., 6
2.3 System 2¢) Thermal Treatment of Solid Recovered Fuel with Biogas Recovery ........c.c........... 7

List of Figures

Figure 1 Overall System Cost per Tonne

List of Tables

Table 1 Range of Costs per Tonne..........
Table 2 Summary of System Costs (§ X

Appendices
Appendix A

K0 1010) OO 4

Mo

o]



Durham/York Residual Waste Study
Annex E-4: Financial Analysis and Cost Estimates

Annex E-4: Financial Analysis and Cost Estimates

Annex E-4 provides the estimated costs associated with the four (4) Durham/Y ork Residual
Waste Study residuals processing systems. Portions of this report are based on information and
methodologies developed by the Niagara-Hamilton WastePlan Study. These costs are estimated
in real terms (i.e. excluding inflation) at constant 2006 price levels. Two sets of estimates are
provided for each item — one set prepared under a set of low cost assumption and the other set
under a set of high cost assumption.

The key low cost assumptions are:

Facility financing at a real cost of capital at 5%. With a 2% inflation assumption,
this corresponds to a nominal public sector financing interest rate of 7%.

Residual material, including bottom ash or char, disposal at a cost for haul and
landfill disposal of $70/tonne.

Net energy from thermal treatment facilities sold at a price of $85/MWh on the
assumption that it is partially renewable and warrants a premium price.

The key high cost assumptions are:

Facility financing at a real cost of capital at 10%. With a 2% inflation assumption,
this corresponds to a nominal before tax private sector financing rate of 12%.

Residual material, including bottom ash or char, disposal at a cost for haul and
landfill disposal of $100/tonne.

Net energy from thermal treatment facilities sold at the estimated commodity
price of $60/MWh.

System Alternatives share a number of common assumptions as appropriate:

Land costs of $1,250,000 per hectare

A planning and approvals cost of $2,000,000 in additional to the Residual Waste
Study costs.

The following prices for recovered recyclable materials based on typical current
prices, discounted by 20% to account for assumed lower quality — compared to
source separated materials:

Material Price per Tonne
Gable Top 50
Aseptic 50
PETE 360
HDPE 530
Aluminum 1500
Ferrous 100
Other Material 50

An air pollution control system (APC) residual disposal cost of $300 per tonne.
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The disposal system cost estimates include all direct initial capital, annual operating costs, and
revenues from the assumed sale of energy and recovered materials.

No collection or transfer/haul costs for the delivery of waste to the disposal system facilities have
been assumed. In general, waste will be generated fairly uniformly across the study area relative
to the potential locations for facilities. For the purpose of comparison of alternative systems, it is
assumed that the effect of site location on collection or transfer haul would be generally the same
for all systems. The potential costs associated with specific potential locations will be addressed
in the evaluation of ‘Alternatives Methods’ (i.e., sites).

The inputs to this financial analysis include; the quantity estimates provided in Annex E-1, the
site land requirements provided in Annex E-2, and the output electrical energy estimates
provided in Annex E-3. Engineering estimates of the capital and operating costs for the various
facilities required for each of the alternatives were developed. In addition, several technology
vendors provided budgetary estimates of capital and operating costs. These estimates are
provided on the various tables in Appendix A along with the other required unit price
assumptions.

In the “Report on Additional At-Source Diversion and Residual Quantities to be Managed” (see
Annex C-1), a range of waste quantity projections was provided. These projections were based
on a variety of assumptions including diversion rates growing from 60% to 75%.

On the basis of this analysis, a facility with an initial capacity of 250,000 tonnes per year with
the possibility of expansion to 400,000 tonnes per year was deemed to be reasonable.

With diversion holding constant at 60%, it was estimated that the quantities requiring
management would grow to 400,000 tonnes per year by the 25" year of the planning period. If
diversion rates prove to be higher, then the requirement to expand to 400,000 tonnes per year
would be delayed. On the other hand, if diversion rates do not meet these levels, then a larger
facility will be required sooner.

Based on this quantity analysis, the cost analysis of the system alternatives assumes the
following:

e A facility with initial capacity of 250,000 tonnes, but flexibility to expand to
400,000 tonnes per year assumed.

e A 25-year financial life cycle planning period.

e An initial diversion rate of 60%, growing to 75% over the planning period.

e The landfilling of generated quantities in excess of the facility capacity.
The quantities resulting from these assumptions are presented tables in Appendix A.

The resulting cost estimates are deemed to be reasonably conservative, as they do not assume the
economies of scale associated with a larger facility.

The tables in Appendix A illustrate the financial analysis of each of the alternatives under both
the low and the high cost assumption. On the top portion of each table, the estimates of the
capital and operating costs of the facilities along with any revenue estimates are provided. On the
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mid portion, these costs are laid out over an assumed 25-year operating period and the present
value of the life cycle costs associated with each alternative is provided.

To make the cost of each alternative more easily understood, a levelized cost per tonne is
provided. This cost, if charged on every tonne managed, covers all the costs, capital, operating
(net of revenues) and financing associated with the alternative.

This calculation is illustrated at the bottom of each table. The calculation assumes that the
alternative is financed with a line of credit - or savings account - that changes interest when the
account is in a deficit position and earns interest when the account has a surplus.

Over the project life cycle this financing account starts with a zero balance, goes into a deficit to
cover the initial capital cost of the facilities, and ultimately closes with a zero balance at the end
of the 25-year financial life cycle period. In each year, an amount equal to the cost per tonne
multiplied by the quantity managed is paid into the account and an amount equal to the annual
costs (operating net of revenues plus period capital) is withdrawn from the account. Annual
deficits incur an interest expense, while annual surpluses earn interest.

The four (4) Durham/York Residual Waste Study System Alternatives are:

e ] —Mechanical and Biological Treatment with Biogas Recovery

e 2a— Thermal Treatment of Mixed Waste with Recovery of Materials from the Ash/Char

e 2b— Thermal Treatment of Solid Recovered Fuel

e 2 — Thermal Treatment of Solid Recovered Fuel with Biogas Recovery

The levelized cost per tonne associated with these alternatives are summarized in Table 1 below.

Table 1 Range of Costs per Tonne

System 1 2a 2b 2c
Alternative
Low Cost 114 97 116 140
Assumptions ($)
High Cost 155 160 188 213
Assumptions ($)

This range of costs is illustrated in the following graph.
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Figure 1 Overall System Cost per Tonne

Comparison of Alternative Residuals Processing Systems
‘» Overall System Cost per Tonne
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Additional cost estimates associated with these alternatives are summarized in Table 2. The costs
associated with both the low and high cost assumptions are provided in each of the cells of this
table.

Table 2 Summary of System Costs ($ X 1,000)

System Alternative 1 2a 2b 2c
Initial Capital Costs Low | 109,000 | 245,000 | 274,100 | 283,900
High | 111,600 | 251,000 | 280,800 | 290,800
Avarage Annual Operating Costs Low | 24,900 20,300 24,400 26,800
High | 30,800 | 22,500 26,900 30,200
Average Annual Revenue Low | (3,890) | (14,780) | (15,350) | (12,600)
High | (3,890) | (11,000) | (11,700) | (9,700)
Average Annual Costs Net of Low { 21,000 5,600 9,000 14,100
Revenues High | 26,900 | 11,500 | 15,200 | 20,500
Present Value of Lifecycle System Low | 381,200 | 324,100 | 390,000 | 468,200
Costs High | 319,800 | 329,600 | 387,300 | 440,100
Revenue as % of Annual Costs Low 16% 73% 63% 47%
High 13% 49% 43% 32%

The details associated with the development of with these estimates for each system are provided
below.
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1. Mechanical and Biological Treatment

1.1 System 1 Mechanical Biological Treatment (MBT) with Biogas Recovery

In this system, incoming post diversion waste is assumed to be received on a tipping floor and
materials that are unacceptable for mechanical processing (e.g., mattresses) are removed. Some
of these unacceptable materials such as large metal parts may be set aside for recycling, but most
of the materials are assumed to be sent directly to landfill disposal.

The balance of the post diversion waste stream is assumed to be processed — mechanically
treated - to remove recyclables, primarily metal and plastic containers. A relatively small
quantity of these recyclable materials remain in the post diversion waste as the vast majority of
these materials are assumed to be recovered through at-source diversion programs (€.g., blue box
recycling). Mechanical treatment separates the waste stream into a number of fractions, from
which some recyclables are removed. A large portion of the material is sent to landfill after
removal of recyclables. A portion of the material is sent to biological treatment.

The portion of the remaining material stream that contains the highest percentage of organic
materials (heavy, fines) is biologically treated via anaerobic digestion (AD) to breakdown
organic materials. This process converts carbon-containing compounds to biogas (primarily
methane and carbon dioxide), which in turn can be used to produce energy for in-plant
consumption and sold to external users.

The residual materials, including stabilized organic material — digestate from the AD process —
are assumed to be landfilled.

The estimated cost for the MBT facility and the landfill site under the low and high cost
assumptions are provided in Tables 1 —i and ii of Appendix A. The additional key assumptions
used in developing these estimates are as follows:

e Renewable energy produced from the biogas is sold at a premium price of $110/MWh.

e It is not possible to market compost from biological processing or inert materials; this is
landfilled.

e Biological treatment component includes in-vessel anaerobic digestion with biogas recovery
and energy generation, digestate is landfilled.

2. Thermal Treatment

2.1  System 2a) Thermal Treatment of Mixed Waste with Recovery of
Materials from Ash/Char
There are two main types of commercially available thermal treatment technologies: combustion

and gasification. Depending on the technology, incoming waste may be received on either a flat
tipping floor or into a receiving pit. The waste is inspected and any unacceptable items are

removed.

In combustion technologies, hydrocarbons in the waste stream are converted to thermal energy,
carbon dioxide, and water. Ash is discharged from the bottom of the grate and is quenched.

Hggrio 5 W
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Exhaust gases from combustion are cleaned prior to being emitted to the atmosphere. The
process is exothermic (i.e., requires little to no external energy once combustion has been
initiated).

Gasification technologies involve the thermal breakdown of solid materials into a synthetic gas
(syngas) and a solid char residue. The process is endothermic (i.e., requires external energy). The
syngas (mainly comprised of hydrogen, carbon monoxide, carbon dioxide, and nitrogen) must
undergo a cleaning process before it is utilized. After cleaning, the syngas may be used as fuel
for reciprocating engines or gas turbines, or it can be combusted in a steam boiler to generate
steam.

After thermal treatment, mechanical treatment is utilized to recover metals (aluminium and
ferrous) from the ash or char.

The residual materials, including materials unacceptable for thermal processing and ash or char,
are assumed to be landfilled. In addition, residue from the flue gas or syngas cleanup process
also requires management.

For costing purposes, a combustion facility is assumed as there is more information available on
the cost of this technology. The estimated costs for the assumed incineration facility under the
low and high cost assumptions are provided in Tables 2a — i and ii of Appendix A.

2.2  System 2b) Thermal Treatment of Solid Recovered Fuel
This system combines mechanical, biological (aerobic), and thermal treatment.

After removal of some unacceptable materials (similar to 2a) the incoming post diversion waste
is processed and a portion of the material is separated into “large, dry, light” streams of plastic
and paper materials. The other portion of the material includes more “small, wet, heavy” material
including food waste residue, which is sent to biological treatment (aerobic composting) for bio-

drying.

The waste is then processed mechanically to remove non-combustable materials and to recover
some recyclable resources. A solid fuel is recovered and is fed into the thermal process to
produce energy.

As mentioned under System 2a, the main thermal technologies are combustion or gasification.
Combustion is an exothermic reaction in which hydrocarbons in the waste stream are converted
to thermal energy, carbon dioxide, and water. The exhaust gases are cleaned prior to release into
the atmosphere and the ash is discharged and quenched. Gasification is an endothermic reaction
in which solid material is thermally broken down into syngas and a solid char residue. The
syngas is cleaned before it is utilized for the generation of energy.

The materials requiring landfill disposal include the residuals from the recovery of solid fuel, the
unacceptable waste and the ash/char from the thermal treatment. In addition, residue from the
flue gas or syngas cleanup process also requires management.

The estimated costs for this facility under the low and high cost assumptions are provided in
Tables 2b — 1 and 11 of Appendix A.
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2.3  System 2c) Thermal Treatment of Solid Recovered Fuel with Biogas
Recovery

This system is a variation of System 2b that involves the separation of the organic material (e.g.,
food waste) from the rest of the post diversion waste and the subsequent anaerobic digestion of
this organic fraction of the waste stream to produce biogas. Energy is thus produced from both

the solid recovered fuel and the biogas.

The residuals from anaerobic digestion, ash/char from the thermal treatment process and the
residues from the mechanical treatment process all require landfilling. A small amount of waste
from the air pollution control/gas clean-up system also requires management.

The estimated costs for the facility assumed under this alternative are provided in Tables 2c —1i
(low cost assumptions) and 2¢ — ii (high cost assumption) of Appendix A.
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Tavelizod Coarity 2083 !

7ot Al Costs 772407

Toral Quantty 6,250

Average Cos\ per Tonne 3 124

N Time 6 Yoar 1| Veard Year 3 Yeara| _ Va5 Yeerb|  Vear7| " Vewrh Year3|  Yeari0] _ Yasrii Year12|  Yeari3|  Yea 14| Ves 151  Veari6 | Yaari7|  Yewr 18]  Yew 19 Year20 | Year21 Voaw 22|  Vear23|  Yoar24 Yesr 26
Ainual Quaniity 350,060 | 750000 | 250,000 250,000} 2500001 250,000 | 250,600 250000 | 250,000 | 250,000 | 250,000 250,000 250,000 | 250,660 | 250,000 | 250,000 | 750,000 | 250,000 | _ 250000 | 250,000 | 250,000 | 250,000 250000 | 280,000 | 2£6.000
Annual T Fes Reverua [ 155 38759 38,750 38,759 38,759 38,759 36,759 38,759 38,756 38,759 38,759 38,769 36,759 38759 38,759 38,759 38.758 38759 38,759 38,758 28,759 | 38.759 38,759 38,759 38759 38759

i X

Levaiized Cow Celculation (X 1,000}

Gpen Baanco T651%6 [ \G3zetl  01gnt 56,051 96,508 93920 30,964 87,713 EXES 50,701 75573 7113 65578 50,116 53779 6805 35142 3706 21,431 11226
Annual e Comts 2, A At geant 26311 26411 Xl T

A > Feo Revanue .. (38759) (38,759 (38,758)] " (38.758)|

i - 8.759] (38, 3 38,759
X 328 B508 9661 9392 90% ! _ 8r 5414

[ i P D i {

103291 101271 99,051 | 96,608 33.920 90964 | 877131 84,136 | 80,201 |

3ge 3,571

30,708 21,431 128}

Clasng Baiance’ V1637

75873 | &0,116 | 468091 3§ me |

53778 |

AN Systams Hign Cosl Estmeles x5 1 M8 [ Bo Gas 12/0412006



Annex E-4: Table 2a-i |

A , I ‘

I

]

System 2a;: Thermal Treatment of Mixed Waste With Recovery of Metals from Ash / Char

Low Cost Estimate at Constant 2006 Price Levels | [ [ ! T - - e
1 I T | | 1
infiial Capital Gosts 250,000 1py Factiity {3 X 1,000) I | ¥ e Malerial Revenus
Planning & Approvals 2,000 | (in agdition fo Residual Wasis 5wdy) f -
Lsnd (she & large buffer) 12,000 [(3 6 Ha ol ferd @ 51.250,0007 He)
)
Thammal Process Facily | _ 225000 [ |
Tonnes Price Tonne | Revanus, .
Gabie Top. - -
Asopiic -
- - PETE T e
FoPE - - NSRS SSSSRSSNESSRS SUNNUONU S S U— A
Sub Tolal 239,000 Alununurm 858
. IRV YAV EUUS— e - Ferrous 5509 00| .
Contngancy (Incldad | Othar Mat N TTTTT R R - ~ —— - - —
{includsd} - R e N R
During Const @ 2.5% 557" Tolals
8l Capnal 244.975 - . R }
o R Avarage Price per Tonne _ s 255 I o
{Annual Opsraiing Costs & Prices - B o _ - T !
Anruat Cperating Cost T 13,500 [(5 X 1.060
o i ~ — T
Salss 255 [parforne
Landfij Residus Oisposal 75 |parionce
APC Rosidus Dispasal 300 |per tonne
Imeres! Rata/Cost of Cepial 5% 00056333
Syslem Cos{ per Tonne 3 97
- e 0 Yoorz| " Yeer3d] _ Yeard Yaor s T Yeard Your § Year 10 Yaar 11 Your 12 Year i3] Yeari4 Year 18 Yeur 18 Yaur 20 Your 21 Y - T Yo
22
0 I T 0 7 T 0 our ear Yeor 23 Yoar 24 Yaar 25|
Annusl Quaniitius (lannos) N7 B 7 - 29 2038 2035]
Total Melenal Genorated . T 652.392 857 841 683,657 | 649,847 708,800 723,967 739,485 755,301 771462 780,800 796241 811,501 827889 844.211 855.400 §71.215 24,500 935,031 953,505 365828 503
A-5ource Diversion Rafe ! 60.6% X 63.5% 54.1%] 647% 653% 65 6% 6.4%] 87.0% 67.6%)] 68.2% 66.8%) 69.0% TLI% T2% T2 8% 75.a% TR
: 39.4% % 5% 35,9% 35 3% 8% 34 2% 33.6% 33.0% 32.4% 3.8% 3% 30.7%] 26.3% 77 8%, 75 26.6% 26.0%]
I 257151 [ 7o4248]  265.591]  266,873]  680R0|  26b,806|  267404] 267027 268.374|  288741] 267331 267473 261,942] _260.581] _59.117]  287,547] 755,867
1 250.000 250,000] 250000 250,000]  250,000] 250,000  250,000] _ 50.000] 250,000 250,000 T 280,000]250,000] 280.000] __ 250,006 250,000
Surphus Masrial 1o Landfig 7.151 14,248 15,581 16,673 ;,oﬁ 18,807 17,404 17.927 18,374 7173 11,842 16581 EXTH I Y 1]
[ Total Wasta o Faciy (onnas) - 250,000 | 250, X 250000 250.000 750,060 | 250,000 250,000 250,000 750,000 750,600 250,000 250,000 250,000 250,000 250,000
Recovered Materials - AT . X AR IENA 7.763 [ . 7783 7.763 7763 7763 7763 7,783 7.763 7,763 Tieal TFaea ]
Faciyity Rasidue B;rmjasn 56131 5613 5611 56131 56,11 56121 56,131 46,131 56,131 56,131 56,131 56,131 56131 56.131 56,131
RPC Residue 10 Orsposel 7.500 4,700 5,700 9,700 9700 9,700 9700 9,700 9,700 9,700 9,700 9,700 9,700 9,700 9,700 5700
Toial Reswiue 1o Landti 610511 63262 85476 | 67,630 69,740 66,978 70,378 IR 73,004 74,221 72,938 73,535 74,088 74,505 74,872 73443 73,304 73,074 72,752 72,333 66,073 61,998
»mmn:.om:. Ouiput Mwh 150,570 150.570 150,570 150,570 150.570 150,570 150,570 150.570 150,570 150,570 150,570 150,570 150,570 150,570 150,570 150570 150,570 150.570 150,570 150,570 150.570 156,570
Lils Ow\tﬁa Costs (X _,Qoq o T S A A R T D - —
244,975 | 1 n
» J— RSV SR .- JE— | i
‘et Erediricily Saies Revenua {12798y 2.798)  (12798)] (12798, 12,798) 12798)] (12798 12,798, (2798} (12758 12,798)] (12,798 2768
. : ! . . : ) ) 2,798 £5)
Recoversd Ragyclables Sales Revenue (1,678, (1.978) {1,978} (1,578, a7s (1.978] (1,978} {1978} (1.978)] (1.978) : mwmw» ¢ 578, : 1.578; £ lﬁgﬁ
Faciity Operatng Gosw | REET 13500 13,500 13506 | 13500 13500 [ 13,800| 13560 13,500 13,500 13,500 13,500 13,500 13,500 13560 13,580
Residue Dlsposal Cost incuding APC 6,629 7,982 8141 8,083 8188 8,269 8,365 8477 8,380 8425 8,525 8416 8408 8,361 8365 B335
Total Annual Cost 244,975 | 5553 5.720 6,545 5706 6.855 6807 6312 7.013 708 7.201 7.104 7149 788 7222 7.243 lﬂ_s = ﬂ;m fﬂ_\_w 7.080 7.058 6,739 6,637 6.528 6,410 6284
PV Coss R LY i I T D - -
Levalized Guacit 3,356 T an S o S S A
Tolal Al Cosis e SAST . .
Toted Guanti 6.250 T T 3 I -1 —
Average Cosi per Tonne B 66
Tine 0 Year 1 Vaar 2 Year 3 Yeard Vears Yerr 6 Yoar 7 Year 8 Year g Yaar 10 Yoar 11 Yaar 12 Yaar 13 Year 14 Year 15 Year 18 Year 17 Yoar
S . L - Yamb | L~ . Year10; 18 Year 19 b
Annusl Quantty 250,000 250,000 250,000 | 750,000 | 250,000 250,000 250,000 250,000 250,000 750,000 | 250,000 | 250,000 250,000 250,000 250,000 250,000 250,000 250,000 Nmowwoo Mma%.o% Mmoowwwm Mm.oxoww Mww. ol e s
Annual Ty Fee Revenus a7 24,144 24144 24,144 24,144 244 24144 24,144 24,144 24,144 24144 24144 24,144 24,144 24,144 24,144 24,144 24,144 24144 2044 24144 74,144 24,148 f‘%ﬁl‘mmﬁw
LeUeilzed Cotl G R
Open @alance. 244,975 238632 232.14p 226147 220017 213,738 207,088 200,210 193,090 185,709 178,051 169,914 161,415 152,530 143,234 133,501 123,174 12320 { 100,908 88,888 76.257 62,665 48.292 33,096 17,010
Annuel Nei Cosls 5.553 5,720 6.545 6,705 6,807 8,912 7.109 7.201 7.104 7.149 7188 7.222 7.248 7 .
= g ‘ y - - : B . B . . E . 42 7132 7115 7,090 7.059 6.739 6.837 [
ip Fae Reyariue {24144 3 {24.144)] (24,144) (24 144) {24,144) (24,144). (24 144} (24,144) (24,144} {24.144) {24,144) (24.144) (24.144)| {24,144)] {24,144) {24,144) (24,144 (24,144) 24,144), mm‘uwmv - ANW.”% Nwmn
| 12,249 11607 11307 10,587 10.354 10,011 9,654 9.285 8,503 84% 8.071 7.626 7.162 6,675 6158 5616 5.045 4445 3813 EXECN M YT _.mwn 1%4%
Closing Batance 244,975 | 238,632 232,140 226 147 220,017 213,738 207,088 200,210 193,080 185,709 178,051 169,914 161,415 152,530 143,234 133,501 123,174 112,320 100,908 88,898 76257 82.665 48292 33080 17.010 [0}
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Annex E-4: Table 2a - i T | ] { T I !
System 2a: Thermal Treatment of Mixed Waste With Recovery of Metals from Ash/ Char
High Cost Estimate at Constant 2006 Price Levels | 1 [ i if
1 | I | Il
Tnitial Capital Costs 250,000 (oy Facifity {$ X 1,000} | [ Racycling Malsrisl Revanue
Planning & Approvals 2,000 [{in eddillan lo Residust Wasia Study)
[Land (site & large buffer) 12,000 [(9.6 Ha of land @ $1.250.000 / Ha)
Thermat Process FacHit 225.060 -
Tonnes|Prica fonne | Revenus -
Gable Top - 50| -
- o : )
T PETE -
HOPE -
Sub Totat 239,000 Aluminutn 858
. . L] e [FBTOUS .. B0
Contingsncy (incksded) Other Mat
Enghr {clyded) — N
tnterest Dawing Const @ 5% 11,950 Totats 7.763
Tolat tnitial Capslat yimo.mmo
I Avarage Price pof Tonra | 3 255
Ennual Oper ating Costs & Prices N - —
Annual Operaling Cost 13,500 [{3 X 1.000}
{Eisct Sales "% T 60 Jper Miwin - — T s
Salas 255 |per lonne
[t andfik Residue Disposal 100 |per tonna
APC Rasidud Disposal 300 lper lonne .
(niarast Rate/Cost of Capitat 10%) 00056333 _
Systent Casl per Tonna 3 160
—— — B JERSUT DR ]
Tima 0 Yaar 1 Yeor2 Yaar 3 Year 4 Yoar 5 Year 6 Vear 7' Yaar8] Year 9| Yas( 10 Year 11 Year 12| Yaar13 Yaar14 Yesr 15 Yesr 18 Year 17 Yaar 18 Year 19 Yaas 20} Yoar2i] Yaar 24 Year 25}
ST 1 M 5 R 30 T M i i I T 7 B I 171
Ann ual Quantities (lonnas) - ds] )
Totat Materiat Generated 637,300 652,392 667,841 683,657 699,847 708,800 723,967 738,465 755,301 771,482 780,900 766,241 811,901 827 888 844,211 855,400
ial Generalod VS 0 2| B8l . ) . . . - 3 . ; ) ) 55400 | _ 671215| 687,046 | 503,801 920584 | 924,500
Al:Source Diversion Rele 50 0% 60.8% 62.9% 63.5%) B41% 54 7% 65.3% 65 6% 86.4% 67.0%) 67.6% 662% £6.8%; 69.3%) 69.8%) 70.5%) 711% T1.1% T Sw%ww z
sposal 400% 39.4% 37.1%] 36.5%) 35 %) B I3% 34,8%) 34.2%, 5% 330% 32 4% 31.8% 31.3%)] 30.7%] 0.1%) 29.5%) 28.5% 26.3% 75.6%)
of Drsposal N 254.920 257151 362,847 264,248 265581 266,673 268,09 266,808]  267.404 267,927 268,374 266,741 267,313, 267,173 X 1042 F57.547
G Fociy "250.000] 250000 2500081 250000 350.000] 250,000 250.000] 2500001 250,000( 2500001 250,000 2 5. 750.000] 765000, 250,000 Y 255,000 T 3e0.000, 2N 5,000}
Surplus Matsrial o Landfit 4920 7.151 13,608/ 12,847 14,248 15,591 18,873, 18,090 18,807 17,404 17,927] 7 17,173] 16,943 11942 M\wﬁ T Nmmh%
Totat Waste to Facili - 250,000 250,000 250,000 250.000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 260,000 250,000 2,
IRICh AR AL k: S PR DN &l & - & & " L i i 4\ A & A 50,000 250,000 250,000 250,000 250,000
Recovared Malerials I 7,763 7763 7.763 7763 7763 7,763 7,763 7,763 7783 7,763 7,763 7.763 7.763 7,763 7.783 7,763 7.763 7.763 7.763 e e
Faclly Residus o Landel 56,131 55,131 56,131 86,131 56131 56131 56,131 56,131 56131 55,131 56,131 56,131 56,131 56,131 86,131 56,131 56131 56,131 S50 1% L8
APC Rasidus to Disposat 9,700 9.700 9,700 9.700 9,700 9,700 9,700 9.700 9,700 9,700 9,700 9,700 9.700 9700 9.700 mnuoo m,uoo m.uoc u%oo wwwwn_u mwwwﬁ_v
Tolal Residus o Landfil 61,051 63.262 B5476 | 87630 69,740 68,978 70,379 71,722 3004|7422l 72938 73535 74,058 74,505 74872 73443 73308 73074 72,752 72,333 68,073 712 65.248 63,676 61,998
ity Quiput Mwh 150,570 150,570 150,570 150,570 150,570 150,570 150,570 150,570 160,570 150,570 150,570 150,570 150,570 150,570 150,570 150,570 150.570 150,570 150.570 150,570 150,570 150,570 150,570 150,570 150,570
T . - I - JESURRNE USRI POV SN N—— o e
Capdal 250,950 N B - ”
Vot ERcincily Seles Revenus (8.03a) (9034} (9.034} {9,034 {9,034 (9,034) (9,034 (9.034) (8,034, ‘
2 : : : ; : (9,034) (9.034) {9.034 (.03 75,034) 9.034) 9.034
Racovered Racyclablos Sefee Ravanus {1.978) (1.978) (1,978 (1,978, {1,978 (1,978, {1,978 1,978 1,978 { K g (2.024) 3.94; {2054 18034 9034 2.034
S - M L._ {1, . 978 1,978 1,978) 1,978’ 1,978 1,978) 1,978 1,978’ 1,878’ 1,978 1,878)
Facily Opsahng Costs X 13.500 13.560 13,500, 13,500 13,500 13.500 | 13,5001 Ti3560 | 13,500 13,500 13,51 ™ X TS
ity Ope - (135001 13860 ¢ 13, . 13500 X X X . . ; 500 13560 13,500 13,500 13500 . 3R |
Rasidua Disposat Cost including APC 8,015 9.673 9.884 9.808 9,946 10,082 10,332 10,204 10,264 10,316 10,3861 10,397 10,254 10,240 10,217 10,165 “wwww _wwww _M.% _MAW% _MWWN
Totat Annual Cost 250,550 11,503 12,161 12372 12,296 12,438 12,571 12,892 12,752 12,804 12,849 12,885 12,743 12729 - 12.708 12874 12.632 T_N 208 .'_N 070 11:‘me 11__ 766 __4wmm
PV Coste 359555 B — :
tevalized Quaniity 2,063 - T —_ - ]
Totel Al Cosls | 560,508 o
[Tolat Quentty 6,250 e ———
Average Cost par Tonne B %
Tuma 0 Year 1 Year2 Yoer 3 Year & Yaar7 Yaar 8 Yaar B Year 10 Yoz 11 Year12 Yaer 13 Yaar 14 Year 15 Yeas 16 Yo 17
- e SR e . — Yi 18
Annuat Quentily 250,000 350,000 750,000 250,000 250,000 250.000 250,000 250,000 250,000 250,000 250,000 250,000 | 250,000 250,600 250,000 | 250,000 Nwoosooc Nw.oucoo; Mmozo% Mwo!o% s Loar 22
st Tip Fee Revenus, 160 39.938 39.938 39,938 39.938 39.538 39.938 39.938 39.938 39.938 | 39.935 ] 30,938 39,9381 30638 | 39938 39,938 ] 399381  39.638 | 3993 3099 " 39.938] llt]NWW,Www INWW,NMO
. i B B A A 8
Lovelizad Cosl Calculation [X 1,600) . .
Open Batanca 247610 244,150 240,583 228,641) 224003 | 219035 207,951 | 201500 194484 | 186776 | 178364 | 169147 | 156,866 | 147543 | 135086 121,307 | 106131 89011 70.044 49,053 25764
Annuat Net Costs 11.727 11,946 12,161 12,372 12,296 12,436 12,571 12,699 12,692 12,752 12,804 1
SE 09 _ . PRl RSPV oot MU o 2 A A 2 2 i 2,885 12,743 12729 12,706 12,674
By (a3 (e (39.938)) "~ (38.938)] (30938} au_ﬁﬁ (38.538)(39,938), {38, (39.938)]_(39.938)]  (39.638)] (39,938} (39,938 (36.038) ___(36,938)] {36,938 . mw Nww mwwm e
24,761 24,416 _ 24,058 23,686 23,298 285 | 240 w 21904 MH . 20,795 20,150 19,446 18,678 17.8% 15667 | 14754 13,507 xoﬁx. ¢ u.oo% GN.NWM
| ! | I ] : ) -
Closing Batance 250,950 2476101 234359 | 240.583 | _ 236864 | 232965 | 226641 224003 | _ 219035 | 213669 | 207051 _ 201500 | 194464 | 186776 | 178364 | 169147 |  156.866 | 147543 « 135065 121307 u 106,731 Be.011 70,044 49,033 25764 [ “

Al Systams High Cost Eslinales.xis 23 EFW Ash Process
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Annex E-4: Table 2b - | I N ] L i T
System 2b: Thermal Treatment of Sofid Recovered Fuel B I -
Low Cost Estimate at Constant 2006 Price Levels | i
i [ I !
S
nitial CapHal Coels 250,000 Ipy Factlity ($ X 1,000} 1 T Mslerial Rovanua |
Planning & Approvals 2,000 JGin addition to Residual Waste Study) i — - —]
Land (site & Jarge bufer) 78,250 {(14 6 Ha ol tand @ §1,250,000 / Ha)
Thermal Procass Faciily_ 220,560 T N T
Process 14,700 Tonnes [Price [Tonne Revenue T
Bio-ory Process 11,950 Gatlo Top 589
Sub Totet 267,400 7500]
Conlingancy {induded 763,000
ing! ,ni: uded} A ] R o1 NN RSOSSN NV S S R S S R i R
6585 Totats 13,169 2,873,620
274.085
- .. jAvaTage Price per Tonno N 218 | ST ]
Annus! Opersting Costs & Pricss I - I R N o SR a—
Annual Operaling Cost 76,875 ({5 X1,000)
_.m_ﬂl%nﬂ Salos___ S 85 JperMh - G AV A N B B - N S IR B .
[Recovered Sales 218 |pa 100re - JR—
Landfit Aesidue Disposal 70 [per tonne
[AFC Residue Disposal 300 Iper tonne N S N
e RawCor steagtal 1T T TEm] T ooosea A RN - R A T e Al
Systom Cost por Tanne § 76
— Time 0 Year 1 Yoar 2 Yourd You 4 Yoar § Year § Yaac? Year 8 Yaar 9 Yaar 10 Yoar 11 Year 12| Year 13 Year 14 Year 15 Year 16 Year 17 Year 18 Yaur 18 T Vear2a
7012 2013 20i% 25 T M 4 S 1 N << 7 N | DO 7 IO 771
Annual Guantties (107 1ea)
Toial Materiat Generatad — 637,000 | 652,392 723,967 | 739465 | 755301  771.482] 780900 | 796,241 811501 | 827889 |  B4A4211 | 855400 | 871,215  BB7.346| _ S05.801
AtSaurce Drversion Rale 60.0%] 60.6% 63.5% 841% B4TY, 65.3% 65.8%] 66.4% 67.0% 67.8% 68.2%| 60.0% 68.3% 60.9% | 70.5%
Portion o Disposel 40 0%) 394% 36.5% 35,9%) 35.3% 4.8% 34 2% 33.6% 33.0% 24% 1.0% 31.3% 30.7%
Tote! Marorial for Di 254920] 757151 264.248] 285591 256873 _ 268,080]  266.808]  767.404] _267.827]  268374]  268741) 267,013 267173
S:IALL 591} X
T 250.000| 250,000 750.000] 250,000 X 250,000]  250,000( _ 250.000] __ 250,000 250,000} 250,600 X X 250,000
Surglus Materiat 1o Landbit 4,920 7151 14,248 15581 18,807 17.404 17.927 18,374 16,741 17.312 17,473 16,943 16.821
Total Waste lo Faciity (tonnes) . . X 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250,000 260,000 250,000 250,000 250,000 X X
Racovered Malenals . 69 | X . 73,169 13969 13,169 73,189 13,768 13068 | 13,169 13,169 13,168 13,189 | 13,165 13,169 X :
Faciiy Resiue to Landfil 79.340 79.340 79,340 79,340 79,240 79.340 79340 79,340 79.340 79.340 78,340 79340 79,340 79,340 79,340 79,240 . ¥
[APC Residug o Disposal 5,300 5300 5,300 5360 5,300 5300 5300 5,300 5,300 5,300 5,300 5,300 5,300 5300 5,300 5300 5,360 5,300 5,300 5,500 5500 5,300
Toist Resioug 1o Landfit___ 84,260 85,491 88,695 w87 92568 94931 96.213 87430 96.147 56744 97,267 87714 98,081 96652 §6513 96.283 95961 95,547 91287 89,921 83,457 86,687 85.207
{Eiaciridty Output Mwh 746,800 146,800 | 146,800 45800 | 146800 | 146,800 | 146,000 | 14BA00 | 146,800 | 146,800 | 146,800 | 146,800 | 146800 | 146800 | 146800 | 146800 | 146800 |  146.800 | 146.800 | _ 1AGEUD | 146,800 | 146800 | 146800
Life Cycie Costa (X 1,000} _ o I T N I IR A T . T I
274,085 I -
T U L . | _
(12.478) (12,478} 12,478, (12.478] __[12478)] (12378 (12a7e)| (12478} "~ (12.478) (12.478 (izd78)| _(i2a7e) _(i2478)| (12478 (12478) (12478} [12478) (2478)] (12478 (2478}~ (12478 (12478
T X Y ) . . ; . 478) 12,478 12,478 12478
Recoverad Recyciables Saks xaé,im (2,874) (2.874) (2574 2.074)] (2,874 (2.874) (2,874) (2.874)] (2,874 (2874) (2.874) 2.874) (2.874) ﬁ.ﬁ% (2.872) (2.874) n.ﬁ% AN,E% (2.874) (2574 A?m:w . 7 mzw AQ mtw
Fachly Operating Costs | 16,675, 16,875 16.875 16,875 16,875 16,875 76,675 76,875 16,875 16,875 16,875 16875 16,875 16,875 16.875 16,075 16,875 16,675 16,875 18,875 76,875 16,875 76,675
Residue Disposdl Cost including APC 7,488 7.644 7,798 7.549 8056 8,043 8,141 8,235 8,325 8,320 8362 EEE) 8436 8455 8,356 8,348 833 8,357 8578 7.560 7,854 7672 7.554
Towal Anqual Cest 274,085 9.012 9168 9321 9.472 5,620 9,566 9665 9,758 9848 9933 9,844 9,885 9922 9,953 9,978 9,879 8,859 X TS Y1 0 9408 9305 8755 5078
[PV Costs__ N X A -
Levenized Quanit 3.3% -
Totei All Gosts 514,756 | - i
{Tolsl Quantity _ [T R ISR U 3 ] I
Aversge Cost 8 Lo .
N —_ Year 1| _ Yoar2 Yeor 3 Yoard Years Yoars. Yau7 Yoo 8 Yeur 8] Yaac10]  Yea 11| Yoar12| _Vawr13|  Yasc 14| Vesr15|  Yaar 16| Year17 |  Year18| Year18 | _ Year20| _ Year21 Yewr 22|  Yem23| _ Yaac2d Yoar 25
Arnusl Guent 250,000 | 250000 | 250.000 | 250.000 | 250000 | 250,000 | . 250.000 | _ 256,000 | 250,000 | 250000 | 260,000 | _ 250000 | 250000 | 2500001 250000 | 250000 250,000 | 250000 | 250000 | 250000 | 250000 | 250,000 250,000 | _ 260.000 | 250,000
[Annual Tip Fea Revenua 29,053 29,053 29,053 29.053 29,05 28,053 29,053 29,653 29,053 29,053 29,053 28,053 29,053 28,053 29,053 29,053 29,053 29,053 25,053 29,053 26,053 26,053 25.053 28,053 29,053
Levetized Coal Calcuiation (X 1,000) - N I N
! 274,085 267,748 281250 254,581 247,729 240,682 233220 225503 217,483 209,153 200,491 191,306 181,704 171,658 161141 150,124 138457 126,196 113,306 99749 85484 70.209] 54,074 37,030 19024
774,085 9.012 9,321 9472 9620 9.556 9848 9933 9544 9805 8,977 9,953 9979 9879 9,869 8653 9831 EE) 9553 9478 9,305 FRES 9,678
[Annust T Fes Revenue | B 129.053) (20.053)] _ (29.053)[ . (29.083) _ (29.083)] [29.053)] (9083 (20.083)  (29.053)  (29.053)| _ (28.053)  (29.053] _ (29.050]] _ (9.053)] . (30.053)] _ (29.053)] _ (26.03)] __ (39.083)| _ (38.053]] (29,087 {29,053 (29,053
Annuat tnterast 13,704 13,062 12729 12,386 12034 10,874 10,458 10.025 9 565 9,085 8,583 8,057 7,506 6,923 6310 5,665 2987 i ) 2,704 1852 551
1 ) 5 K
Closmy Batance 274085 | 767748 | 761750 | 254581 247729 | 240682 | 233230 | 225503 | 217483 206,153 | 200491 199306 ] 181704 | 171,650 50124 138457 | 126196 ] 113,306 99,743 85484 70.208 54,074 37,030 18,024 0
12/04/2006
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Annex E-4; Table 2b - h | I ] I o T 7 !
System 2b: Thermal Treatment of Solid Recovered Fuel : ” T -
High Cost Estimate at Constant 2006 Price Levels |
T :
initia Caphal Costs 250,000 1py F: 1 i Recycling Meleriai Revanus .
Bianning & Approvals 2,000 fin addition 1o Residust Wesle Study] |
Cand (sne & turge buffer) 18.250 [{14.6 Ha of fand @ 51,250,000/ Ha) ! T
Thermal Process Faciiy 220,566 B 1 _.
Machenicai Process 14,700 Tonnes!Price (Tanne | Revenve S O s s A TOU s S s B —
Bio-dry Process 11,950 Gable Top 588 50 29.400
Aseplc S 50] 400
R PETE 1.500 360 540.000
HOPE 504 530] 479,120 _ T T e I
Sub Toial 267,400 Aluminum 772 1500] 1,158,000
Femous 3,837 100 393,700
[Comingency {(incuded] - Gther Mal 5300 50| 269,000
Engineerng (inchiged)
13370 Totals 13,169 2,873,620
280,770
o .. _|[AveragePrceperTonne | 1§ 218 4
Annual Opersting Costs & Prices S —
Anrual Operating Cost I 16,875 |{5 X 1,000)
Eleciiay Seies S 60 \porthwh | SURR R R - I
[Recovered Racydabies Sakes 218 |pr toone
L andh Residua Disposan 166
APC Residue Disposai 300 S B WU N
mares Raw/Cosl of Capiar 10%, "0.0058333 | R T R J J T . ah
Sysiem Com per Tonne 3 188
Tima O Year 1 Year2 Yaar § Yeer 6. Ye#s 7 Ysar 8 Year B Year 10: Yeoar 11 Year 12| Yaar 13 Yeor 14 Year 15, Year 16) Yanc 17 Year Nw
2o S5 N N Y15 7 MY A7 S 7 Y 177 R M 7 O 771 p—_
Annuai Quantilies (lonnes)
“_‘ro_’u_ Material Generaied ] - 637.300 652,382 mm‘muabw‘ 708,800 723,967 739.465 755,301 771,482 780,800 788,241 811,901 827,888 844,211 855,400 | B71.215 887,348 $03.801 920,584 924.500 938,031 853,805 868,828 984,103
A1-Source Diversion Rale 60 0%, 606% 62.3% 62.9% 63.5% 64.1% 64.7% 668%| _ 68.3% 69.5% 705% A% 7% 723% 72.6% T3A% 74.0%]
Portion io Disposal 40.0% 39 4%) R 37.1% 38.5%) 35.9% 35.3% 31.3% 30.7% X.1% 26.5% 28.8% 28.3% 27 8% 27 2% 26.6% 26.0%
Tolal Malerial for Disposat 254 920 257.151 263,609 262,847 764,248, 265,581 266,673 267 31 267,173, 266,943 266,821 266,202 261,942 250,587 269,117, 357.547 755867
Towl Matenal o F acifly 250,000 250,000 250.000 250,000 250,000 250.600, 250,000 X X X 250,000 250,000 250,000, 250,000 250,000 250,060 250,600 256,000 250.000)] 250,600
Sucpius Materal (© Landth 4,920 751 13,608 12,847 14,248, 15,591 16,873 18,090, 16,807 17 A4 17,827 18,374 18,741 17,312 17,173 16,843 18521 16,202 11,942 10,581] 8117 7847] 5867,
i I S T T ] :
Ho’_wl_.,b\.m—mb_o F. A_mnm‘mtﬂ R PR N Nw)o‘boc 250,000 250,000 250,000 250,000 250,000 250,000 250,000 250 500 250,000 250,000 250,000 250,000 250,000 | 250,000 260,000 250,000 260,000 250.000 250,000
Recoversd Materals 13,169 | 13,169 13.169 13,169 13,169 13.168 13,189 13,169 13,169 13,169 73,168 13,168 13,168 13,168 13.169 13169 13,169 13,189 130687 13169
Faclity Reskiue (o Landfi 79,340 78,340 79.240 79.340 79.340 79,340 79,340 79,340 79,340 79,340 79,340 79,340 79,340 78,340 79.340 79,340 79.340 78340 79,340 79,340
ARC Residus (o Dispasal 5,300 5,300 5,300 5,300 5,300 5,300 5,300 5,300 5,300 5,360 5.300 5,300 6,300 5.300 5300 5300 5,300 5,300 5,300 5300
Towl Residue 1o Landfit [ _BBA91| 88835 [ 90839 §2.949 §2,187 93,588 | 84,931 96213 67.430 96,147 | ___8B.744 97,267 97714 98,081 96,652 96,513 96.283 95,967 95.542 81287 88,921 88457 £6.887 85207
_mmﬁ_:ﬂu Quipul Mwh 146.800 146,800 146,800 148,600 146,800 148,800 146,800 146,800 146,600 146,800 146,800 146,800 146,800 146,800 144,800 146 800 146,800 146.800 146,860 146,800 146,800 148 800 146,800 146,800 146,800

Life Cycle Costs (X 1,000)

ngil_Cagial 280.770 - - . -
et Etocircly Sales Revenve | | (gaos) _ (a80sjl  (8.8bg)l ,Jamwmmgm% T (sage)| " (sBoe)l _(B808)| (8508 (8,808 8.808 X 8,608, 8,808 ¥ X 808}} (8,808 [8.808)| " (8808 8,508, 308} OEaD) (8.808
d Sales Revanus (2,874} {2.874}] {2.874) {2,874) {2.874} (2,874} {2,874) (2,874 (2.874)] {2.874) {2,874 (2,874} {2.874): (2.874)) (2.874); (2,874)] (2,874) {2.874) {2.874) (2.874); {2.874) {2,874} {2,874) {2.874) Qﬂmwb
T
Facitny Opareting Cosis. ] 16,875 16,875 16,875 16,875 16,875 16,875 16,875 16,875 16,875 16,875 16,875 . 18,875 18,875 18,875 16,875 16,875 16,875 16,875 16,875 18,875 16,875 18,875 18,875 16,875
Residue Disposal Cos! inchiding APG 10,016 10,239 10,458 10,674 10,885 10,809 10,949 11,083 11,211 11,333 11208 11,264 11,317 11.381 11,388 11,255 11,241 11.218 11,186 11,144 10,718 10.582 10436 | 10.279
Tow Annuat Cost 280,770 15,209 15432 15,652 15.867 16.078 16,002 16.142 16,276 16.405 16,526 16,398 16458 16,510 16,555 16.581 16,449 16.435 16,412 16,380 16,338 15.812 15775 15,628 15472 _wwcw
6V Costs 387.255 R T R T
Lavelzed Quani 2,063 -
Total Al COstS. £82.978 | [
Toral Guanity 6250 JEE IR e L. —
Average Cost par Tonne 5 109 —
__Tmed} :I(!a? i Yeant2 __Year3 | Yeard A0 J(“w\w !‘(-3 12 Year 13 Yeor14 |  Yeer15 Your 16 Year 17 Yaer 18 Year19 Yeer 20 Yeur 21 Year 22 Year 23 Yaar 24 Year25
Anruat Queniiy 2501 250.000 250,000 250,000 | 250,000 | 250.000 260,000 260,000 250000 250,000 250,000 250.000 250,000 280,000 250,000 | 260,000 250,000 |~ 750,660 250,000
[Annual Tip Fes Revenue 188 48,929 46,929 46.925 48.829 48,928 48.929 48829 46,929 46,929 46.929 48929 45,829 48,829 46929 46,929 46,829 46,929 46,929 46928
Levelized Cost Celcutetion(X1,000) {1 = & S S ETTRT
Open Baiarce. - 280,770 277,127 273.343 269,399 265.277 260,953 256,121 250,948 245,388 238,402 232839 226,701 217,800 208,160 199,701 188,334 177,786 185,070 151,088 135,615 118,584 89,425 78,213 54.734 28,750
Anruat Ney Coss 280,773 15,209 15,432 15,652 15,867 16,078 16,276 16.405 16,528 16,398 16,458 18,510 18,555 16,591 16,449 18412 16,380 16,338 15912 15775 15,629 15,472 15,304
Anny S {46,928 ...(48929)]  [46.829) {46.929) {46,929 (46,929] {46.929)] (48,829)| {46.929 {48,929 _(48.329) 48,829) 148,929 48,929; 146.929, 46,929}, 46,929
Arrual interes i . 28,077 27.713 2733 26,940 28,528 25,085 24,539 23,940 23284 | 22,570 18,933 " Ti6.507 | 13561 S m,E% - ﬂﬁ,,_p[, Y N.Sy%
I I ! I ] ! ] ’
Ciosing Belance 1 280770 277127 273,343 289,399 265,277 260,953 2661211 250846 | 245388 | 239,402 232,939 225701 | 159334 [ 177.786 165070 | 151,059 135615 ] 118584 | 99,425 | 78.213 54.734 | Nmymc_ c_

At Systems High Cosl Esnmares xis  2b A Fuet & EFW 12/04/2006



Al Systams Low Cost Eftimates xls 2 A Fued & Biogex

Annex E-4; Table 2¢ - | ] I ] i ] I 7
- B0\ Y RN . - _ 1
System 2¢: Thermal Tr t of Solid Recovered Fuel with Biogas Recovery -
- T
Low Cost Estlmate at Constant 2006 Price Levels | _
! ] [ |
Tritial Capital Costs 250,000 § X 1,000) 1 1 Recycling Materlal Revenuse
Planning & Approvais n sdifion to Residual Westa Study]
Land (sil6 & larga butler) (135 Ha ot land @ 51,260,000 1 Ha|
T
Thermal Frocess Fadi 770,500 i
Process F 14,250 Tonnes|Frioe [Tonna | Revenvs,
8iological Procass Facidy 73310 Gebie Top ED) 5] 25,400
(Asopiic 66 0] 4,400
PETE 1,560 36| 54,000
HOPE 904 530 _ 479120
SUb Total 276,935 [Aluminunt 772 7600] 1,158,000
Forrons 3,937 100] _ 393.700
Contingancy {nciuded) Gther Viat 5360 5] 268,000
{included)
Interest During Consl @32 5% £523 Towaly 13,168 2873620
Total inlal Capial 283,858
Averags Price per Tonng 5 718
I
|
Annual Dperating Costa & Prices
hvial Oparating Com 17,550 [{8 X 1,000
[Elecincify Sates 5 |por bhwil
Racovered Recydiebies Salay 718 {per ton1e
Tandi Residus Disposal 70 [par tonng.
AFC Regidue Disposal 300 [irar Tonnn
inlarest RawiCom o Cagal 5% 0055333
System Cosl per Tonne 3 40
Tiine 0] Vear 1 Yeur 2 Year 3 Yoard Voar 5| Voo § Yeur 7] Year§] Yoot 12| _ Yamr13 __ Vearid| _ Year 15|  Year18|  veaci? Voar 55
11 2002 014 1 1 207 2018] S TT &
Eonual Guenttes (1onnes;
Total Materal Genarated S3T 0| #5530  GET.AT | B3.687 | 698547  TOBAGO | 723.067 |  7364k5| 756301 | 7714B2] 7609001 796.241 27889 |  BA4211]| 855400 671.215] 887,346] 503,801 X 584103
[Ei-Sourcs Diversion Rae 50 0% 508% §12% 518% 62.3% 62.9% 635% 5415 84.7%) 5.3%) 858% 66.4% 67.6%) 66.2% BE8% 69.3%) 69.9% 70.6% - T28% 734% Ti0%
Porion to Dposal 200% 39.4% 36.6% 383%) 37 7%) 3% 365% 5% 353%  34.6%] 34.2%| 338% EXiA 31.6%) 31.3% 30.7%) 30.1% 29.5% 76.9% 28.3% 27.6% 272% 266% 76.0%
Total Melenal 1o Disposal TG0l TeT 5| 708 5| 2e1499]  763609]  Jo2.e47| 264248 20591 766873 _ 786090] 266,608 _ 267.404| 26T.e27| 60374 260 TAV[  267313] 26773 26,943 IEGEL| 266202  2618da[ FE0SBY[  Fe1T| 2STEAT| 255 Be7
250.600] _260,000] 25001 TR0 000 250.000] 250.000]  250,000] 250000 250,000] _ 250,000{ 250,000, _ 50,000 __ 250,000] _ 250,000 __ 250.000]  250.000] _ 250,000 _ 250.000] 260,000 2500001  256.000{ 250,000 _ 250,000] 256,000 256,500)
Siplus Matetial 10 Lanote 4920 7151 9,345 11,499 13,609 12,847] 14,2461 15.501] 16,673 18,000] 16,807 17,404] 17.627] 18,374 18,741 17,312 17173 18,643 16821 76,202, 11,842, 10581 5,137 7547 5567
ol Was1e 10 Fachity flonnes] 250000 5000 | 950,000 250,000 | 250,000 | 350.000 | 250,000 | 250,000 | 250000  250,000| 250000 | 250000 | 250,000 250000] 250000 250,000 | 250,000 250000 250000 { 250000 250,000 [ 756000 ) 260,000
Rucovered Matorials 13,169 13389 1316 13,169 13,169 13,169 13,169, 13,169 13189 13,691 _ 13.989] 13169 13,189 13,169 13,169 13,169 13,169 13,189 13,169 13.169 13,169 13,169
Facily Residue 10 Landisl ; 15631 1118631 i15E3]  vised| ANSe3l " AWTSES[ 1iisesl  Trsesl ISR}  T115e3] 1116631 1VLS63] 11Sed| 1viSe3] 1583 T11S63L  TH1S63}  1M1563) [ nses] e TiE]
7PC Residus 1o Disposal 3.500 3,500 3500 3,500 3500 3500]  3600]  3800] 3500 3800 _ 3,500] 3500 3500 3500 35001 3500 3500 3,506 3500 355 356
Total Resraiss 1o Landbil T T e | I8 | 12572 TIAM0] 125811 A37.05A|  T28.4% | 129,853 | 128371  126867| 126.490| 129937| 130304 [ 128676 128736 | 2G0h| 1284 1977es| 1235081 120 Ad | Y0EBG| 118110 11743
Eiacti oty Ouiput Mwh AR T TTAB00 | Y4500 TT4500] 114500 | 1i4500|  114.500] 114500 114500 114500 1145001 114500| 114500] 114500 114500 114500 1145001 114500] 114500| 1145061 1145001 1145001 1145001 1145001 114,500
Life Cycie Coats | X 1,000]
Inflial_Capiial 263,859 1 1 i
i
el Elactioty Sa1as Revenue @.733)] 9,733 18.733] (3.733) 18.733) 6.733) 8.733 @.733 (6.733) Q733 {8733 8733 (6733} (5.733) (9.733] [ERER)] (9.733, (9733} {8.733) 8733 [0.733) 16.733) {6,733] 19.733] [ERER)
Recovernd Sates xa_éée (2.674) (2874 (2874 (2674) (2874 (2.874) (2.874) (2.674) (2.674) (2.874) (2.674) (2874) (2.674) (2.674) (2,674) (2.674) (2.674) (2674) (2.674) (2.674] {2,674) (2.874] (2.874)] @674 Z674
Facily Operfing Cosis { 17550 17550 17550 17550 17550 17550 17550 17460 17,550 17,550 77550 17550 17550 17.550 17,550 17550 17,550 17,550 17,550 17,550 17,550 17,560 7
4 , | 17.550 - 17 E - E ! L S . g . g t g 7550
Residue Disposal Cosl Including APC 9.204 9,380 9514 9664 9,812 9,759 9,857 9,951 10,041 10,126 10,036 10,076 10,114 10,148 10,171 10,071 10,061 10,045 10,023 5.954 8.65% 8,600 9,408 Awwwm Awwwm
Tolel Anvual Cotl 383858 14304 14508 14758 12703 14,801 12,895 14,084 15,070 12380 15022 15,058 15,089 15116 15015 15,006 T Y Y52 Y54 M) TV WYY MY,
PV Costs 488,222
Tavehred Quantiy 3356
Totel Al Conts 652,932
Total Quanty. 250
Average Cost perToune 104
Time 0 Yosi 1 Year 2 Yoar3 Year 4 Years Yoer® VearT| " VewrB| _ Vew§) Yaari0| Vear 11| Yew12| Veeri3| Vear 14|  Vear15| Vew16]  Vew 17| Veor16| Vew 18] ~ Vear20] Vear21| Vear22| Vewr23| Vear24[  Veer25
Arruel Quanity To0000 | 50,0001 350000 | 250,000 | 750.000 | 750000 | 250,000 | 250,000 | 250,000 2500001 250000 2500001 250000 250,000 | _ 250,000 2500001 250.000[ 250,0001 2500001 250000 250,000 260.000] 250.000[ 250.0001 256,000
Annual Tip Fes Raverus 140 34883 34883 34.863 34,883 34883 34,883 34,83 34,683 34,863 34,883 34883 34883 34,803 34,883 34,883 34,083 34,883 34,683 34,883 34,683 34,683 34,803 34,083 34,883 34883
ovalized Cos1 Calculstion (X 1,000)
[Opan 8aiance ! Ze38E8 | 277 3N6 | 270504 | 283703 | 256620 949324 | 2416101 733600 7225301 | 216,668 | 207,666 196,170 186716 | 177,604 1669011 165479\ 143386 1306761 117316] 103268 68,487 72,668 55,567 36,319 19,684
Annual Hal Costs 263856 46 14304 12457 12,608 14755 14,703 14,801 14,895 14,554 15070 14,580 15022 15,058 15,089 15,115 15,015 15,008 14,669 14,644 LX) 14,332 14214
Annuel Tip Fee Revanue (a.683) [(34.883] (34683 _ (34883 _ (34883 (34,083  (3asa3) _ (30883)] (34.883) (34883 (34863)| (34883 (34863] (34.883) (34.883) (34883)] _ (34,683) (34883 34,853) (54,883,
Annual inl eras) 145931 13866 13530 13,185 12,831 12,486 12,081 11,660 11.265 10,833 10,384 3.5 9411 8690 8,345 7774 7169 8534 ﬁu muu. 2,798 1 ma, AE.%U
; , ! ! ’
Ciosing Balenca TeiReE] e | JTosea] 2637081 25620 246374 | 241610 233605 | 275301 Jveebe |  7078s|  19g170| TeAZ6| 177804 [ 66901| vs5470| 143 3|  ve0eTe| "Wi7ave[ foszesl  BB.4ET] 74668 55,962 38318 19,884 RO
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Annex E-4: Table 2¢ - i I I e ]
w<m~m3 2c: Thermal Treatment of Solid Recovered Fuel with Y A D R I A D D S D S S T IR B R R
High Cost Estimate at Constant 2006 Price Levels |
1 I | I
initial Capital Coets 250,000 Faciti « X 1,001 1 I Recychiny iy
Flanning & Approvats uﬁ__.o: 1o Fnsiousl Waste Study]
Land (sne & terge buffer] a,@d 113 5 Ha of and (g 51,250,000/ Ha)
|
Trormal Process Faciity 720500 H I
Process Faci 142 Tomnas|Frice [Tonne | Revenue
Brologreat Procens Pacidy 23310 Gebla 7op 588
Aseptic 8
PETE 7,500
HOPE 504
Sub Toral 276335 Rluminum 772
Farrous 3837
Contngency {included) Giher Met 5380 ,
ing (ncludad) !
\nieres) Ouring Const (5 5% Ty Totats 13189 2873620
Totat Inita) Copiial 250,782
Averags Prce per Tonoe 3 718
Annual Operating Costs & Prices
i) Oparaiig Cost 17,550 |3 X 1,000,
_M@n:gz Sates 0 [per Mwh
{Recovared Recyciapies Setes 218 [parionne,
Land i 13 eaidus Oisposal 180 [per vonne
APC Residus Oisposal 300 Jpertonne
\erest RalerCos! of Cepila 0%, 00058333
System Cosl par Tonne ¥ PIE) :
i 0] Your 1 Year2 Yeor 3] Yenrd Years Year Yeer 7] Yoar 8] VeorD)  YVear10] _ Year 11| Year 12| Yaear 13| Vaer 14| Ve 15|  Yaar 18]  Yeari7 Yei
ar 21 Yeur 24| Yenr 25|
Som mb& o7 014 018 7016 2019 2220 prs| FiPR 2 porLy 2025, 2020 ol Eu&
Annual Guantities (tonnos) eI 5
Tora Thatenal Generared 637300 | 652302 GeTeAl|  €93557| 646847 7OBE00 | 723,067 | 739465 | 785301 | 771462 | 780900 796241 811901 | 827889 | B44211| 855400 | §71.215]  BB7.3d6 | 903801 920584 | 524500 555,558
Al Source Orversion Rate, €0 6% §12% 61 8%) 623% 62 %) 635% B4 1%, B4.7% 65 3% 858%; 86 4% 67.0% 67 8% 68.2% 66 8%) 69 3%, 69 5% 70.5% Tl 7] T2 TiA%,
Porion 10 Oispose! 354% 38 8% 38 3% 377%) 3% F6.5% 359%|  353%] 348% 342% 336% BO%|  324%| 318% 313% 30 7%) 30.1%) 755% 285% 283% 27.8% 27 2% 6%
Total Matenai for Osposat X 757, 266,673 Z67.404] 267327] _ Z68374]  Z68741] 267313 767173 _ 266.843] _ 266821) _ 266202] _ 261.542] _ J50.5A1| 2581171 757.547
Toe! Material 1o Facify 250,000] 250,000 X 250.000] __ 250,000 __250.000] __ 260.000] __250.000] __ 260.000] 250,000 250000] __ 250,000 250,000, 250,000]  250.000] 250,000
Surplus Metenat 10 Landiil 745 12,847, 16.873] 17,404 17.927] 18,374 18,741 17.312] 17,173 16.943] 16.621 16,202 11,542 10,581 9,117 747!
1 [ S I T - =
Toral Waste 10 Fac iy (ionnes) 250,000 | 756000 | 250000 | 250,000 250,000 | _ 250,000 ] 250,000 |  250.000 | _ 250,000 | 750,000 | 750,000 | 250,000 | 750,000 | 750,000 | 260000 _ 250,000 | _ 750000 _ 250000 750000 750000 | 750,000 | 250,000 | 750,000
Recoverad Materiels 13168 13169 13,88 13188 13,188 13,169 13,169 13,168 13,168 13.169 13,169 13,169 13,169 13,169 13,169 13,168 13,169 3,169 13,163 13,169 13,168 15,068 13.169
Focihty Residus 10 Landt TagEs | TTvEe3] Ti1863] iT1B63] 111563 ] 11186a] 1115Es] 111.863] 0583} T11863] 11663 11§03 111863 ] T116R3] 111563 ]  T11§63] 1118631 111563] 115631 11863 | 111583 1113|1153
APC Restdue 10 Dieposal 3,500 3,500 3500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,500 3,560 3500 3500 3500 ]
Total Resrdus 16 Lanoft TiEAB3 | 118714 | 120.908|  123.062| 125172 124410 125811 | 127784 | 126436 128653] 1283711  128.067 | 120490] 129937 | 130,304 128878 | 128,73 | 128,506 | 128,184 | 127.765| 123505 102144 | 120680 |  118.110]  117.430
Eiectricay Output Mah 114,500 A 00 | T1A500 | 114500 114500 114500 114500 14500 1145001 114500  114500] 114500 | 114500 114500  114,800] 114,500 | _ 114,500| 114,500  114500|  114.500] 114,600 | 114500 | 114800 | 114,500 | 114,500
it Cycls Costs { X 1,000)
Trie!_Capital 250,782
T\ Eleginaity Sakes Revenus (6.870) (6.870 (6870 6,870 (6870} (6.870) 6,870, 6.670) (6.870) ___(6.870)] 8370 (6,870, (6870 (6870) __ (8.870)] (8,870 (6.670)] __ [6.870]] __ (6670) (6470) (8.870; 6.870, 6,870
X X : X X X . X ¥ 870} 8.870) 6.870)
Recovered Recyclaules Saies Revenus (2,674) (2874 (2874 12.674)] (2.874) 674) 2.874) (2.874)] (2.874) (2.874) ,874) (2.874) (2.874)] {2.874) (2.874) (2.874) (2.874) (2.874) 2 ﬂmxw_ Fﬂmlw._ a,ﬂmlwu 2 3% MZ&. “N 874) (2874
Fachity Operating Costs | 17,550 17,550 7,580 77,550 17550 17,550 17,550 7,550 17,550 37,550 7550 17550 77,550 17,550 7,550 7.550 17,550 17,550, 17,550 17.550 7,580 17550 37,550 7,55 17550
Rosidue Oisposal Cost Inchiding APC 12,558 1292 3,141 13,356 13,567 3,491 13,631 13,765 73,894 14,015 13.387 13847 13995 4,044, 14,080 13,938 13,524 13,901 13,868 13827 3,450 13264 3418 2.061 [ 12.793)
! .
Toval Anal Cos! 290782 20505 20847 21,163 21374 21,257 21437 21572 21,700 21822] 21683 21753 21805 | 71850 21,687 27,744 IR R A BT PIYCEN LY A A M Y T A X A M )
¥ X
PV Costs 430,083
Covenzed Quentty. 20683
7ol All Costs §25372
7013 Qoaniny 6.250
Average Cos1 ps7 7onne s 132
Tive 0 Yoart Year2 Year3 Year 4 Yeers Yearb Year 7 Yo 8 Vear§ | Year10|  Vear 11|  Vear12|  Year13|  Year 14| _ Yeori5|  Year18!| YVear17| Yow 18| Your 18]  Year2o|  Yawr
{YeerS,  Yea, | Yeert4]  Year15 |  Year18! Year17| Yem 18| 2] Year27]  Yemr23] Yew 24|  Year75
Annual Ouerizy 750,000 | 250.000 | _ 750000 | 250,000 250,000 ]  250.000] _ 250000 | _ 750,000 250,000 260,000] _ 250000] _250.000| 250,000 250,000 _250.000|  250.000| 250000 250.000| 2500001 260,000 260,000 300 |
[ 250000 250.000] 250,000 | [ 2500001 250,000 | | 250000 | 250,000 000| _250000] 250000} 250000 260,000 |  250.000 | X 250,000 250,
Annuel Tp Fee Revenus 213 53328 53,328 53328 53328 53.328 53.328 53,328 53,328 53,328 53.328 53,528 53,328 53328 53.328 53,328 53,326 53,328 53328 53,328 53.328 53,328 53,328 53 www NM www Nw,wwm
Loveilzed Com Carculation (X 1,000}
Gpen Balance 290,787 | 787037 | 283141 | 279074  274816] 270344 | 265348 | 259997 |  764235] 248,091 | 241328 233828 225830| _ 218,675] 200.865| 106,111 184,133 170.954 | 156426 1404191 122766 102,821 80.8% 56,649 29753
Ennual Naf Costs 250782 76,508 20728 20947 3183 21374 21,297 21437 21,572 217001 71822 21663 21,753 21,805 21,850 21,887 21744 21,750 21,707 21 558
7 TRI : K K X : K X A 675 PIKE: 27,207 o7
K 53,328, . (53328 53328 53328 53,328 53,328 53,320 53,328, 53.328 : 4o 2 20767 20598
25078 28.704 28314 27907 27482 27,034 26,535 25,959 25424 24,803 24133
I I { | I i | ] I i 1 T [
Closing Belance 230,782 287037 283141 279074]  274816| 270344 265348 | 250092 | 254235 248,03 241328 233828 225634 | 184138 | 170954 | 156,429 | 140419 1227661 102921  80.956 56,649 | 29753 |
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