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ABSTRACT

An economic feasibility model for centralization of anaerobic digestion of dairy manure mixed with food waste is developed. The model was converted into a user-friendly, web-based computer program and allows users to input different variables and computes profits or costs of a defined centralized digestion system. Default values are given in the program and can be modified by the user. The model accounts for various costs including: equipment, transportation, manure, labor, insurance and maintenance, and accounts for revenues from tipping fees, sales of electricity, sales of effluent solids and liquid manure, and sales of excess heat. Tipping fees and sales of liquid manure were the major contributors to the overall revenue with 2,000 or more cows in the system. The largest cost was the price of manure followed by labor costs. Sensitivity analyses were performed to determine the total number of cows required for the enterprise to remain profitable and the percent change in profit, when changes in parameter values were made, one-at-a-time. An example model was run for a cluster of farms and three correctional facilities in Malone, NY, and the operation was found to be economically feasible. 
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Economic Feasibility Study for a Centralized Digestion System

1. Introduction

1.1 General
Interest in biomass energy has increased over the past few years because of increasing costs of fossil fuel heating and energy. The increasing costs have led to increased research of alternative energy sources. One such source is anaerobic digestion of manure and food waste to produce biogas, a mixture of methane and other gases. In the State of New York, there are large numbers of dairy farms producing a large volume of manure. This manure can be collected and put into an anaerobic digester. Using this process, gases are produced anaerobically in the digester and the products are gases, liquid manure, and solids. This makes manure, a product normally sold for fertilizer, a “cash-crop” product with additional incentives. By utilizing the large volume of biomass available in manure, bio-energy can be produced, which normally would go untapped, by converting the gas into heating fuel or electricity. 
Anaerobic digesters have become increasingly popular because the process allows the production of gas and has the additional benefit of reducing odor. For large dairy farms with cash reserves, a digester becomes an alternative investment because the farm can retrieve additional value for their manure (Belcher, 2005). Smaller dairy farms have not found digesters economically feasible; the benefits produced from the manure were not enough to offset the costs of the digester (Gooch and Inglis, 2005). The most profitable digesters studied in New York gained most of their revenue from tipping fees. This additional revenue was made by taking waste products from milking facilities and food processing facilities and dumping them into digesters. The facilities would normally pay to dispose of the waste. The owners of the digesters dispose of waste at similar costs, increasing the economic benefits of operating digesters (Wright, 2003).
The owners of digesters benefit from food waste economically in three main ways. First, they benefit when tipping fees are collected as stated above. The second benefit is obtaining secondary biomass for the anaerobic digester. The additional biomass is broken down into biogas, increasing the output of the digester. The third benefit is the biogas collected is higher in methane content, leading to a higher energy value (Walker, 2005; Scott and Ma, 2005; Ma and Scott, 2004). 
Recyclable materials, milk-production, and food processes have become centralized to maximize economic profits. Similarly, manure from a cluster of farms could be centralized. With centralization, small farms that cannot afford to install digesters could sell their manure to an enterprise and generate income.  Previous studies conducted by Bothi and Aldrich (2005) with farms in Salem, NY concluded that a centralized digester facility is not economically feasible.  In order to generate additional income from tipping fees, the centralized digester facility would need to be placed near facilities that produce large amounts of food waste.  This translates into an additional revenue source and makes the investment more profitable. 
Consulting fees for digester design or feasibility studies are an additional cost for farmers. The model developed herein provides an easy-to-use way of conducting feasibility studies. By developing a general model, and a basic framework, inputs can be changed over time to reflect the time value of money or improvements in technology. Development of this kind of model is essential for improving the tools necessary for economic growth of the dairy industry and assisting smaller farms to explore ways of generating new revenue.

The centralization of anaerobic digestion involves many input and output parameters. This makes analyses of centralization feasibility difficult for farmers or investors without using consulting agencies. This model allows farmers and investors the ability to test different scenarios at no cost to them. The materials flowing into the system are manure and food waste and the by-products are: solid bedding, electricity, excess heat, and liquid manure. Determination of costs of input materials and by-products are the main factors of the model. Although the costs change over time, generating realistic default values are critical in this procedure.

If private investors are able to realize large returns on their investments using a centralized digestion system, application of the system would expand. The model developed herein will help small farmers overcome the barrier of fronting the money in order to have the equipment on their own land and to carry the burden of the costs by themselves. This model will help investors to determine the possible revenue that could be generated from building a centralized digester facility.
In Malone, NY, there are three correctional facilities: Upstate, Barehill, and Franklin Correctional Facilities. Nearby to these complexes are five dairy farms. The dairy farms have a total of 2,625 dairy cows. The farmers expect the number of cows to continue to increase in the upcoming years. The town of Malone and the farms participated in a survey conducted by the Malone Digester Project Committee. Malone, NY is trying to develop economically by expanding businesses in non-agricultural sectors, but wants to keep the local dairy industry. The town has recently planned to build a Wal-Mart and wants to continue growth in its Industrial Park. This growth in industrial and service sectors will have large energy needs (Belcher, 2005). The study by Bothi and Aldrich (2005) turned out to be not economically feasible because the excess power generated from the micro turbines was not sold back to the grid. The surrounding area in Salem, NY where the digester was situated was not able to use the excess electricity produced (Bothi and Aldrich, 2005). With industrial growth, correctional facilities and net metering all of the electricity generated from an anaerobic digester could be sold in Malone, NY. The model developed herein shows the advantages of a centralized manure and food processing facility located near facilities producing food waste. A facility at such a location yields greater revenue even with less manure.

A centralized facility is an appealing proposal to the community because it provides a way of controlling odor, produces green energy, and creates new revenue for local farmers. The centralized facility thus helps to improve the local economy while keeping the local dairy industry and providing an alternative energy source.
1.2 Objectives

The specific objectives of the project are:

· To develop an economic model for a centralized digester system in Upstate New York.
· To convert the model into an easy-to-use web-based program. 
· To run example model predictions with a cluster of farms in Malone, NY.
· To conduct sensitivity analyses to determine the effect of key parameters on the prediction of the model.
2. Literature Review 
Bothi and Aldrich (2005) reported that transportation of manure was the major cost in a centralized digestion system. In a similar study, Ghafoori (2005) reported that truck transport was more feasible than pipeline transport of manure for farmers with less than 95,000 cows.  
Ghafoori (2005) developed the following equation for the costs of transportation of manure on a per kilometer and per tonne basis:
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(2.1)

where, C is the cost of transportation ($/tonne) and D is the distance traveled (kilometers). 
Addition of food waste to manure in anaerobic digestion has been found to increase (1) biogas production, (2) methane percentage, and (3) profits (Minott, 2002; Ma and Scott, 2004; Scott and Ma, 2005).  Tipping fees provide additional revenue to owners of digesters. The digester degrades waste that would normally go to landfills. The National Solid Wastes Management Association (NSWMA) (2002) and Ma and Scott (2005) reported that tipping fees could range as high as $125/ton in places such as New York City. The feasibility study by Bothi and Aldrich (2005) did not include tipping fees.

The production of biogas by anaerobic digestion of manure has been investigated by many researchers (Walker, 2005; Albricht, 2006) but very little work has been done on biogas production with manure mixed with food waste. A preliminary study completed by Ma and Scott (2004) developed an equation for biogas production from food waste mixed with manure. The equation is expressed as
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      (2.2)
where, BP is biogas production (ft3/day), VM is the volume of manure (gallons/day), and Mixp is food waste mixed with manure (%). The constants 4.3 and 17.2 contain unit conversions (ft3/gallon). 
Equation 2.2 was developed based on a 20-day hydraulic retention time and thus is not sensitive to changes in retention time.

Thomas Crone (2001) reported that the cost for digested solids (bedding) changes with the type of material. The value of digested dairy manure mixed with food waste was estimated at $3/cubic foot (Crone, 2001). 
Albricht (2006) stated that electricity produced is sold to the grid at $0.03/kWh and the value of excess heat captured is $22.50 per million Btu. 
Wright (2004) estimated the cost of components of the digestion equipment (digester structure, cover, feed pumps, mixing devices, biogas boilers, hot water tanks, and other auxiliary equipment) at a value of less than one million dollars. Separator equipment costs (screw press, separator system, and short-time storage) average less than $100,000 (Wright, 2004). The cost for gas-utilization or co-generation equipment (micro turbines, engine/generator sets, switch equipment, biogas flares, coolant pumps, heat radiator, solids dryer, and other gas utilization equipment) average less than $600,000 (Wright, 2004). The high cost of the required equipment further promotes centralization because the equipment can be shared among a cluster of farms (Minott, 2002). 

Martin (2006) reported that engine-generator sets need to be cleaned to avoid corrosion problems. Maintenance costs were estimated at $0.015 per kilowatt hour (kWh) produced. He also reported that engine sets typically run at 40% efficiency. Heat recovery systems are utilized to capture the heat generated due to inefficiency. 

Gebremedhin (2005) noted that the conversion of biogas to electricity results in the loss of large amounts of heat. He reported that the losses are due to inefficiencies of the engines, micro turbines, and normal heat losses. Anaerobic digesters typically operate at high temperatures and heat loss occurs through all parts of the digester. Gebremedhin (2005) also noted that by capturing excess heat with a heat exchanger, the captured heat could be used to heat water to sell it back to the surrounding community, heat the facility, and/or could be used to heat the influent manure.

Bothi and Aldrich (2005) reported that a centralized anaerobic digestion facility was not feasible. Their study was based on a group of farms, which contain 3700 dairy cows, in the Salem Dairy Farmer Manure Group in Salem, NY.  Digester owners in this study were not able to utilize or sell all of the electricity generated and did not include food waste. Costs to buy manure from farmers were also not included in the study.  
The model reported herein has several features that provide improvements over existing models. The special features include: (1) easy-to-use web-based model where changes can be easily made to input parameters; (2) the option to use food waste; (3) default values for input parameters; and (4) proposed additional revenue sources for farmers. 
3. Procedure

The flow chart for material flow to the centralized digestion system is given in Figure 3.1.
Figure 3.1. Flow chart of materials.
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The model developed considers user provided input and default values. The default values are based on best estimates from current knowledge or popular literature. Default values can also be updated by changing the values in the computer code found in Appendix B. 
4. Model Development

4.1 Assumptions


The assumptions made in developing the model are:


(1) Estimates of costs are per a fixed cost basis

(2) Costs for storage of effluent is not considered


(3) Insurance costs are estimated at 0 but can be changed


(4) Environmental impact/benefit is not included


(5) The model is based on a hydraulic retention time of 20 days


(6) Manure characteristics are similar across farms


(7) Food waste is 100 % degraded when determining the amount of digested solids


(8) Trucks are always full when transporting manure from a farm 


(9) The cost of equipment remains the same over the life of the equipment


(10) Yearly cash flow is based on a one-year analysis

(11) Yearly costs of the building and liquid effluent storage are estimated at 5% of the capital cost

4.2 Costs and Revenue

The major costs in the model are:

· Transportation

· Buying manure from farmers

· Cogeneration and digester set equipment

· Solids separation equipment

· Other related equipment

· Labor

· Building to house the digestion operation

· Maintenance

The major revenues in the model are:

· Collected tipping fees

· Sales of electricity

· Captured excess heat

· Sales of digested solids

· Sales of liquid manure

Output will include profit which is defined as:

Profit = Σ Revenue – Σ Costs     (4.2.1)

The output panel in Section 5.2 displays profit in the form of yearly cash flow.
4.3 Input Parameters

In this section the variables used in the model are listed in bold and their descriptions are given.
Values for the variables are requested in the computer program. Default values are given in parentheses and italicized.

C(I)

An array variable containing the number of cows on each farm. (I is equal to an integer value 1 to the value of the variable FARMS). 

CBED


Price paid per cubic foot of bedding. ($3/ft3) (Crone et al., 2001).

Cbuild


Cost of building. ($250,000)
Ccg

Cost of co-generation set and related equipment. ($350,000) (Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
CCOW

Amount paid to a farmer to collect manure from a cow for a day estimated at $1/cow. This cost is negotiable. ($1/day-cow)

Cdig

Cost of digester and related equipment. ($900,000) (Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
Celec

Price of electricity sold back to grid. (Albricht, 2006; Wright and Inglis, 2003). ($0.03/kWh)

Cexc
Cost of heat exchanger and related equipment. ($25,000) (Albricht, 2006)
Cfuel

Cost of fuel per gallon for cogeneration set. ($2.85/gal) (Albricht, 2006)
CH


Value of heat. ($22.50/MBtu) (Albricht, 2006)
CL


Cost of liquid manure. ($1/gal)
Csp

Cost of screw press and related equipment. ($65,000) (Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
Cstor


Cost of storage equipment. ($25,000)

D(I)

Array of travelling distance in miles from each farm to the central location. (5 miles)

driv


Number of drivers per year. (2)
HRT

Hydraulic retention time in days. Retention time is the amount of time, on average, that solids remain in the digester. Equations used in the study for biogas production are based on a 20-day retention time. Using a shorter retention time would lead to less biogas capture and less degradation of volatile solids. (20 days)
ins


Yearly insurance costs. ($0)
Lcg

Useful life of co-generation set. (10 years) (Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
Ldig

Useful life of digester. (20 years) (Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
Lexc

Useful life of heat exchanger. (20 years) (Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
Lsp

Useful life of screw press. (20 years) (Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
man


Number of hired managers per year. (1)
meth

Estimated percentage of methane in biogas. Biogas typically contains 60% methane (Walker, 2005; Ma and Scott, 2004). When manure is mixed with food waste, biogas values can increase up to 10% depending on the quality of the food waste (Ma and Scott, 2004). (70%)

Mixp

Mixing percentage of food waste to dairy manure assumed to be 25% (Ma and Scott, 2004). (25%) 

Mm

Pounds of manure produced per cow per day. (92.6 lbs/day) (Walker, 2005)

oper


Number of operators per year. (2)
Sdriv


Yearly salary for drivers. ($65,000/yr)
Sman


Yearly salary for one manager. ($75,000/yr)
Soper


Yearly salary for one operator. ($45,000/yr)
Stech


Yearly salary for one technician. ($25,000/yr)
tech


Number of hired technicians per year (4)
tf

Tipping fee, a cost per ton for disposing of waste in a landfill. A table of typical tipping fees is given in Appendix A. The default value is ($55/ton).

TS

Percentage of total solids in manure. Values range between 8-12 % for dairy manure before drying (Walker, 2005). Total solids include volatile solids. (12%) 

VLF

Percentage of water lost to evaporation and water taken away with solids during screw press. (10%)
VS

Percentage of volatile solids in manure (%). Values range between 7-11 % (Walker, 2005). Volatile solids should not be higher than total solid content. (11%) 

ρf

Density of food waste in pounds per gallon. (8.70 lbs/gal) (Walker, 2005).

ρw


Density of water in pounds per gallon. (8.33 lbs/gal)

χeng

Efficiency of the engine-generator set. Most engine sets operate between 18-40 % efficiency (Martin, 2006; Albricht, 2006). (35%)

χexc
Percentage of heat captured by heat exchanger. (75 %) (Albricht, 2006)
χreac

Estimated percentage of volatile solids degraded by the digester. (65%) (Walker, 2005).

The following variables are derived in Section 4.4:
BP


Biogas production (ft3/day)

Cmain

 

Total cost of maintenance ($/day)

CTS


Total solids concentration (lbs/gal)
CVS


Volatile solids concentration (lbs/gal)

Ct

Total cost of transportation for all farms in the study ($/day)

Eelec


Energy converted to electricity (Btu/day)

Egas


Energy content of the biogas being produced (Btu/ft3 – day)
Ep


KWh of electricity produced per day (kWh/day)

M(I)

An array of values giving the mass of manure produced on a farm per day (lbs/day)

Mf

Mass of food waste delivered to the central location per day (lbs/day)

NC


Total number of cows 

RBS


Revenue earned from dry solids sales per day ($/day)

Relec


Revenue from electricity ($/day)

RH


Revenue earned from excess heat ($/day)
RL

  
Revenue earned from liquid manure sales ($/day)

RTF


Revenue from tipping fees ($/day)

Ss


Total solids that enter the separator (gal/day)

Tfuel

  
 Total cost of input fuel for the cogeneration set ($/day)

Tlabor


Total cost of labor for the central location ($/year)
Tm


Total cost to buy all manure for the central location per day ($/day)

Vd


Volume of digester needed (gal)

Vf

Volume of food waste delivered to the central location per day (gal/day)

VLM



Volume of liquid manure after separation (gal/day)
VLMC



Volume of liquid manure after separation and correction (gal/day)

Vm

Volume of manure delivered to the central location per day (gal/day)

Ybuild



Yearly cost for building the facility ($/year)
Ycg



Yearly cost of co-generation set and related equipment ($/year)
Ydig



Yearly cost of digester and related equipment ($/year)
Yexc



Yearly cost of heat exchanger and related equipment ($/year)
Ysep



Yearly cost of separator and related equipment ($/year)
Ystor



Yearly cost for liquid manure effluent storage structure($/year)
ρm


Density of manure (lbs/gal)

4.4 Equations Used
The variables needed to calculate manure and food waste volumes are: (Mm) the pounds of manure produced per cow per day, (VS) percentage of volatile solids, (TS) percentage of total solids, (ρw) the density of water, and (C(I)) the number of cows on each farm. I refers to the integer value from 1 to the number of farms included in the study.
Density of the dairy manure (ρm) in (lbs/gal) is expressed as
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where, ρw is the density of water (lbs/gal), TS is total solids (%). 
Concentrations of volatile solids (CVS) and total solids (CTS) in (lbs/gal per day) are expressed as
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(4.4.3)
where, VS is volatile solids (%), TS is total solids (%), ρm is the density of manure (lbs/gal).
The total number of cows (NC) is expressed as
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where, C(I) is the number of cows in each farm, and I is an integer value ranging from 1 to the number of farms included in the study.
The total volume of manure entering the digester (Vm) in (gallons/day) is
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(4.4.5)
where, Mm is the pounds of manure produced per cow per day (lbs/cow day-1), ρm is the density of manure (lbs/gal), NC is the total number of cows.
Volume of food waste (Vf) in (gal/day) is expressed (Ma and Scott, 2004) as
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(4.4.6)
where, Vm is the volume of manure (gal/day), Mixp is amount of food waste mixed with manure (%).
Biogas Production (BP) in (ft3/day) is expressed (Ma and Scott, 2004) as 
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(4.4.7)

where, Vm is the volume of manure (gal/day), Vf is the volume of food waste (gal/day). The constants 4.3 and 17.2 contain unit conversion factors (ft3/gal)
The desired digester volume (Vd) in (gal) is
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where, HRT is the hydraulic retention time (days), Vm is the volume of manure (gal/day), Vf is the volume of food waste (gal/day). 
An important note in dealing with food waste is to check local laws for maximum food waste percentages that can be used to still qualify for electricity net metering. For example, in the state of New York, food waste concentrations greater than 25% do not qualify for normal net metering rates. Over 25%, electricity producers become wholesale producers and receive lower rates (Ma and Scott, 2004). 

Variables associated with loading, transportation, and delivery of manure are: (Mm) pounds of manure produced per cow per day, (D(I)) distance from each farm to central location, and (C(I)) number of cows on each farm. I refers to the integer value from 1 to the number of farms included in the model.

Ghafoori (2005) determined the total cost of transportation (Ct) in ($/tonne) using a fixed loading cost of $1.88/tonne and a traveling cost of $.175/tonne*km
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(4.4.9)
where, D(I) is the distance from the farm to the centralized location (km), I is an integer value ranging from 1 to the number of farms included in the model. 
The total cost of transportation in ($/lb) is expressed as
                                                   [image: image35.wmf]=
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(4.4.10)
where, D(I) is the distance from the farm to the centralized location (miles), I is an integer value ranging from 1 to the number of farms included in the model.

Equation 4.4.10 is on a per pound basis. To determine the total cost of transportation per pound per day, each term must be multiplied by the mass of manure collected from each farm per day.  The total cost of transportation (Ct) in ($/day) is expressed as 
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  (4.4.11)

where, M(I) is the mass of manure collected from each farm per day (lbs/day), D(I) is the distance from the farm to the centralized location (miles), I is an integer value ranging from 1 to the number of farms included in the model.

The mass of manure collected from each farm per day (M(I)) in (lbs/day) is expressed as

        M(I) = C(I) [image: image47.wmf]*
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where, C(I) is the number of cows on farm I, Mm is the pounds of manure produced per cow per day (lbs/cow day-1), I is an integer value ranging from 1 to the number of farms included in the model.  

Variables associated with calculating revenue from tipping fees are: (Vf) volume of food waste, (ρf) density of food waste, and (tf) tipping fee collected per ton of waste.
The mass of the food waste (Mf) in (lb/day) is expressed as 
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where, Vf is the volume of food waste (gal/day), ρf is the density of food waste (lbs/gal).

The revenue from tipping fees collected (Rtf) in ($/day) is expressed as
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where, Mf is the mass of food waste (lb/day), tf is the tipping fee collected ($/ton).


Average landfill tipping fees from 600 different landfills are shown in Table A-1 in Appendix A (Crone, 2001).


Variables associated with calculating revenue from electricity production are: (χeng) efficiency of the engine-generator set, (meth) percentage of methane in biogas, (BP) biogas production, and (Celec) the price at which electricity is sold to the power company.
Table 4.4.1. Typical fuel heat contents of various materials (Albricht, 2006).
	Fuel Type
	Heat Value

	#2 Fuel Oil
	138,000-140,000 Btu/gal

	Kerosene
	134,000 Btu/gal

	Natural Gas
	100,000 Btu/ft3

	Biogas
	550-800 Btu/ft3

	Electricity
	3,412 Btu/kWh

	Methane
	1,000 Btu/ft3


Energy content of the gas (Egas) in (Btu/ft3) is expressed as
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where, meth is the amount of methane in biogas (%).

Energy content converted to electricity (Eelec) in (Btu/day) is expressed as
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where, Egas is the energy content of the gas (Btu/ft3), χeng is the efficiency of the engine-generator set (%), BP is the biogas production (ft3/day).
Electricity produced (Ep) in (kWh/day) is expressed as
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where, Eelec is the energy content converted to electricity (Btu/day).

Revenue from electricity sales (Relec) in ($/day) is expressed as
            [image: image69.wmf]R

elec

 = [image: image70.wmf]C

elec

 [image: image71.wmf]*

 [image: image72.wmf]E

p
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where, Celec is the price at which electricity is sold to the power company ($/kWh), Ep is the electricity produced (kWh/day). 

Variables associated with calculating revenue from digested solids sales are: (χreac) percentage of volatile solids degraded, (Vm) volume of manure, (VS) percent volatile solids, (TS) percent total solids, and (Cbed) the price of digested solids per cubic foot.
Total solids that could be separated by the screw press (Ss) in (gal/day) are expressed as
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where, Vm is the volume of manure (gal/day), TS is total solids (%), VS is volatile solids (%), χreac is the amount of volatile solids degraded by the digester (%).
The revenue from bedding sales (RBS) in ($/day) is expressed as
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(4.4.20)
where, Ss is the total solids separated per day (gal/day), CBED is the cost of bedding ($/ft3).

Variables associated with the total cost to buy manure from farmers are: (CCOW) the cost to buy all manure produced per cow per day, (NC) the total number of cows.  
Total cost to buy all the manure from all of the farms (Tm) in ($/day) is expressed as:
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where, CCOW is the cost to buy manure ($/cow day-1), NC is the total number of cows.

Variables associated with the total cost of labor are: (tech) number of technicians, (Stech) yearly salary for technicians, (man) number of managers, (Sman) yearly salary for managers, (oper) number of operators, (Soper) yearly salary for operators, (driv) number of drivers, (Sdriv) yearly salary for drivers. 
Total cost of labor (Tlabor) in ($/year) is expressed as
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(4.4.22)
where, tech is the number of technicians, Stech is the yearly salary for technicians ($/year), man is the number of managers, Sman is the yearly salary for managers ($/year), oper is the number of operators, Soper is the yearly salary for operators ($/year), driv is the number of drivers, Sdriv is the yearly salary for drivers ($/year).


Variables associated with the total cost of equipment are: (Cdig) cost of the digester and related equipment, (Ldig) life of the digester, (Csp) cost of solid separator equipment, (Lsp) life of the solid separator, (Cexc) cost of heat exchanger and related equipment, (Lexc) life of heat exchanger, (Cbuild) cost of the building, (Ccg) cost of cogeneration set and related equipment, (Lcg) life of the cogeneration set, (Cstor) cost of storage structure, (Cfuel) cost of fuel, and (Ep) electricity produced. 

Total maintenance costs of the engine-generator set (Cmain) in ($/day) are expressed as
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where, Ep is the electricity produced (kWh/day).
Figure 4.4.1. Typical Co-Generation Sets (Pictures from Martin Machinery)

[image: image103.emf]
Equipment for the centralized facility is a large capital cost. Tables A-2 and A-3 in Appendix A show different cost ranges for different types of equipment.
Yearly cost of each piece of equipment in ($/year) is the total cost of the equipment divided by its useful life. The yearly costs to buy the building and build the storage area are estimated at 5% of the capital cost. 
The yearly cost of the digester (Ydig) in ($/year) is expressed as
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where, Cdig is the cost of digester and related equipment ($), Ldig is the life of the digester (years).
The yearly cost of the separation equipment (Ysp) in ($/year) is expressed as    
[image: image106.wmf]Y

sp

 = [image: image107.wmf]C

sp

L

sp




       
       

(4.4.25)
where, Csp is the cost of the separation equipment ($), Lsp is the life of the separator (years).

The yearly cost of the heat exchanger (Yexc) in ($/year) is expressed as
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where, Cexc is the cost of the heat exchanger and related equipment ($), Lexc is the life of the heat exchanger (years).
The yearly cost of the co-generation set and related equipment (Ycg) in ($/year) is expressed as
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where, Ccg is the cost of the cogeneration set and related equipment ($), Lcg is the life of the cogeneration set (years).
The yearly cost of the liquid effluent storage structure (Ystor) in ($/year) is expressed as
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where, Cstor is the capitalized cost of the storage structure ($).

The yearly cost of the building (Ybuild) in ($/year) is expressed as
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(4.4.29)
where, Cbuild is the capitalized cost of the building ($).

Variables associated with the costs of input fuel are: (Cfuel) the cost of fuel, and (Ep) the electricity produced.


The total cost for input fuel (Tfuel) in ($/day) is expressed as
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where, Cfuel is the cost of fuel ($/gal), Ep is the electricity produced (kWh/day).


Variables associated with the revenue from liquid manure are: (VLF) the percentage of water lost due to evaporation and taken with solids, (Vm) volume of manure, (TS) percent total solids, and (CL) the cost of liquid manure. 
Volume of liquid manure after solids separation (VLM) in (gal/day) is expressed as
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(4.4.31)
where, Vm is the volume of manure (gal/day), TS is total solids (%).

Correcting for evaporative losses and losses for moisture staying with the solids after separation, the volume of liquid manure corrected (VLMC) in (gal/day) is expressed as
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where, VLF is the volume loss factor (%), VLM is volume of liquid manure after solids separation (gal/day). 
Revenue from liquid manure sales (RL) in ($/day) is expressed as
         [image: image132.wmf]R

L

 = [image: image133.wmf]C

L

 [image: image134.wmf]*

 [image: image135.wmf]V

LMC






(4.4.33)
where, CL is the cost of liquid manure ($/gal), VLMC is the corrected volume of liquid manure (gal/day).

Variables associated with the revenue from excess heat captured are: (EGAS) energy content of biogas, (χeng) efficiency of engine-generator set, (BP) biogas production, (χexc) efficiency of heat exchanger, and (CH) value of excess heat captured.
Revenue from excess heat captured (RH) in ($/day) is expressed as
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   (4.4.34)
where, CH is the value of excess heat captured ($/MBtu), χexc is the efficiency of the heat exchanger (%), Egas is the energy content of biogas (Btu/ft3), χeng is the efficiency of the engine-generator set (%), BP is the biogas production (ft3/day).
4.5 Costs and Revenues on a Yearly Basis
To have matching dimensions ($/year) some parameters need conversion factors. The following parameters need to be multiplied by 365 (days/year) in order to change to $/year dimensions: revenues from tipping fee (RTF), revenue from electricity (Relec), revenue from sales of digested solids (RBS), revenue from sales of liquid manure (RL), revenue from sales of heat (RH), cost of manure (Tm), cost of transportation (Ct), cost of fuel (Tfuel), cost for maintenance of engine-generator set (Cmain).
5. Computer Algorithm of the Model
A computer program was developed in an easy-to-use manner. The program was developed using ‘window panels’ to allow the user to easily navigate through the questions by using ‘previous’ and ‘next’ buttons. Default values for most of the input variables are included. The default values are listed in Section 4.3. 

The program was written in Java and the code is attached in Appendix B.  In the following sections, each panel is discussed.  After the explanation of each panel, a list of variables associated with the panel is given. The variable names in the program are different than those given in Section 4.
5.1 Input Panels
Panel 1: Introduction

The introduction panel displays an explanation of the program and contact information for troubleshooting. Default values are given and the user enters values in every box. The first input entered is the number of farms being considered. For programming purposes this value must be between 1 and 100. The number of farms is required for Panel 8.
Variables: 

NumFarms – number of farms

Panel 1: Introduction Panel
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Panel 2: Manure Characteristics

In this panel, the user enters different parameters about manure characteristics. These values are average values for all of the manure collected. 

Variables:

Delta – manure produced per cow per day
VolatileSolids – percentage of volatile solids in the manure
TotalSolids – percentage of total solids in the manure
WaterDensity – density of water

Panel 2: Manure Characteristics
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Panel 3: Digester Characteristics

In this panel, the user enters retention time, food waste, digester and biogas parameters.
Variables:

HRT – hydraulic retention time

MixP – percentage of food waste in the manure/food waste mixture

RhoFW – density of food waste

EffReac – percentage of volatile solids degraded by the digester

Methane – percentage of methane in the biogas being produced

Panel 3. Digester Characteristics
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Panel 4: Cost and Value of Goods

In this panel, the user enters values for the various inputs and outputs. At the time of this study, six items were included: tipping fees, electricity production, solids sales, liquid manure sales, excess heat sales, and manure sales. 
Variables:

TF – tipping fee

CElec – cost of electricity

CBed – cost of bedding

CCow – amount paid to farmer to collect all manure from a cow per day

CHeat – cost of heat

CLiqMan – cost of liquid manure

Panel 4: Cost and Value of Goods
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Panel 5: Labor and Insurance
In this panel, the user enters the number of workers needed to run the facility, their salaries, and the cost of insurance to run the enterprise. Any of these values could be set to zero if labor or insurance costs are not included. 

Variables:

Insurance – the cost of insurance per year
Tech – the number of technicians
TechSalary – the salary for a technician
Manager – the number of managers
ManagerSalary – the salary for a manager
Operator – the number of operators
OperSalary – the salary for an operator
Driver – the number of drivers
DriverSalary – the salary for a driver
Panel 5. Labor and Insurance Costs.
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Panel 6: Equipment Costs

In this panel, the user enters the costs of the equipment described in Section 4.4. Useful life for each equipment is entered in order to calculate a fixed yearly cost. 

Variables:

DigesterCost – cost of the digester and related equipment
DigesterLife – useful life of the digester
ScrewPressCost – cost of the screw press and related equipment
ScrewPressLife – useful life of the screw press
HeatExchangeCost – cost of the heat exchanger and related equipment
HeatExchangeLife – useful life of the heat exchanger
CogenerationCost – cost of the cogeneration set and related equipment
CogenLife – useful life of the cogeneration set
Panel 6. Equipment Costs.
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Panel 7: Other Inputs

In this panel, the user enters efficiencies and costs of fuel, the liquid effluent storage structure, and building in which the enterprise is located. 

Variables:

EffEng – efficiency of the engine-generator set
EffHeatExc – efficiency of the heat exchanger
FuelCost – cost of fuel
BuildingCost – cost of the facility building
StorageCost – cost of the effluent manure storage structure
VolLossFact – percentage of water lost
Panel 7: Other Inputs
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Panel 8: Farm Inputs

In this panel, the user enters the number of cows in each farm and the distance from each farm to the centralized location.

Panel 8. Farm Inputs
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5.2 Output Panels

The program has an error checking capability. Panels 9 and 10 are output panels. Panel 10 shows revenues and costs on a yearly basis, and it also has a yearly-cash flow calculation at the bottom of the panel.  The yearly-cash flow calculation is the solution to Equation 4.2.1. If the value is displayed in red in the panel, the yearly-cash flow is negative and the facility is losing money. 

Panel 9. Output Panel.
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Panel 10. Yearly Output Panel.
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6. Results and Discussion

6.1 Example Run of Model 

In this example, a cluster of five farms in Malone, NY are considered. The farms produce a total of 110,250 kg/day of manure as shown in Table 6.1.1.

Table 6.1.1. List of farms and manure produced at each farm.

	Farm
	# of Cows
	Kg Manure/(Cow*Day) 
	Total Manure/Day

	Gary Monica
	400
	42
	16,800

	Lloyd White
	75
	42
	3,150

	Papa’s Dairy
	1,500
	42
	63,000

	Dave Moore
	500
	42
	21,000

	John Beane
	150
	42
	6,300

	
	
	
	

	Totals
	2,625 cows
	
	110,250 kg/day


Three correctional facilities are available nearby.  The correctional facilities (3000 inmates) and food processing plants provide plenty of food waste. Table 6.1.2 is used to calculate the amount of food waste available from the correctional facilities.. A mixing percentage of 25% was assumed for this example.  

The total cost of transportation of manure hauled and the mass flow rate of dairy manure per farm are calculated using Equations 4.4.11 and 4.4.12, respectively. The array variable ‘i’ refers to the number corresponding to each farm. The value 1 refers to Monica Farm, 2 for White Farm, 3 for Papa’s Dairy, 4 for Moore Farm and 5 for Beane Farm.
Table 6.1.2. List of equations for different food waste sources (Scott and Ma, 2005).
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Papa’s Dairy is the largest dairy farm in the cluster of farms. The location of the centralized facility was selected to be between Papa’s Dairy and the correctional facilities. The facility can not be located at the Industrial Park because of odor problems. The distances manure was hauled from each farm were calculated from the farm to the location of the proposed facility.
Hauling manure through the Industrial Park was avoided. The routes taken are highlighted on the map in Figure A-1 in Appendix A. The distance traveled from each farm to the central location is: D1=1.510 miles from Monica Farm, D2=1.951 miles from White Farm, D3=1.259 miles from Papa’s Dairy, D4=2.841 miles from Moore Farm and D5=2.652 miles from Beane Farm.
The values entered for the example run are shown in Panels 1-8. 
Panel 1.
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Panel 2.
[image: image158.png]Methane Energy.

Manure Characteristics

Pounds of manure produced per cow per day (926 Ibsiday

% Volatile Solids 1.0 %
% Total Solids 120 %
Density of Water 833 Ibsigal

4= Back Next





Panel 3.
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The value of electricity is $0.04/kWh and the value for liquid manure is $0.50/gallon (Panel 4). These values were selected because all of the liquid manure may not be sold at $1.00/gallon and because of tax credits for ‘green’ energy. 
Panel 4.
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Panel 5.
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Panel 6.
[image: image162.png]Methane Energy

Value of Inputs and Outouts to the Systerm

Cost of Digester and related equipment
Useful ife of digester

Cost of Screw Press and related equipment
Useful ife of screw press.

Cost of Heat Exchanger and related equipment

Cost of cogeneration set and related equipment
Useful life of cogeneration set

4= Back

Useful life of heat exchanger and related equipment [20.0 vears

s00000.0 $
200 vears
65000.0 $
200 vears
250000 $

3500000 $
100 vears

Next =





Panel 7.
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The number of cows from each farm (Table 6.1.1) and the calculated distances are shown in Panel 8. 
Panel 8.
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The results for the Example run are shown in Panels 9 and 10. Yearly-cash flow is shown at the bottom of Panel 10. Based on the values entered for this Example, a profit of $214,000 per year is produced. 

The major cost for the facility was buying manure from the farmers, which amounts to $958,125, followed by labor costs ($370,000), and the major revenue was sales of excess heat, which amounts to $589,000, followed by tipping fees collected ($458,000). For Malone, NY, the source of green energy may facilitate new industrial development.  

Panel 9.
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Panel 10.
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6.2 Sensitivity Analysis

The fraction of costs and revenues for each of the default parameters are shown in Figures 6.2.1 and 6.2.2, respectively. For these values, the enterprise is profitable for more than 900 cows (Figure 6.2.3).

The value of each of the major parameters was changed to check the sensitivity of each parameter. Only one farm is considered in the analysis. The differences in total costs for changing the cost to buy manure from $0.50/cow to $0.25/cow and $1.00/cow are shown in Figure 6.2.4. At a cost of $0.25/cow, profits are made with more than 800 cows and at $1/cow, profits are made with 1,400 cows or more.
When the distance manure is hauled is changed from 1 mile to 10 or 50 miles, the change in cost is shown in Figure 6.2.5. At a distance of 10 miles, the enterprise is profitable with 1,000 cows, whereas at 50 miles, it is profitable with 1,500 cows.
The amount of food waste included is changed from 25% to 15% and 35%.  The amount of food waste affects tipping fees and electricity produced. When 15% food waste is used, the enterprise becomes profitable with 1,100 cows, but requires only 800 cows to be profitable at 35% food waste (Figure 6.2.6). Reducing the percentage of food waste also decreases the overall profit that can be obtained. If the food waste is reduced from 25% to 15%, the profit decreases by 17% and if the food waste is increased to 35%, the profit increases by 11%. 
When the sale of electricity to the grid is increased from $0.04 to $0.08/kWh, the system is profitable with 800 cows, and when the sale is increased to $0.12/kWh, it is profitable with 700 cows (Figure 6.2.7). The increase in profits for the former is 19% and for the latter is 38%. 

When the tipping fee is reduced from $55/ton to $25/ton, the enterprise is profitable with 1,100 cows, and when increased to $75/ton, the number of cows required is 800 cows (Figure 6.2.8). The decrease in profits at $25/ton is 22% and the increase in profits at $75/ton is 15%. 

When the cost of bedding is reduced from $3/cubic foot to $1/cubic foot, the system is profitable with 1,000 cows, whereas at $5/cubic foot, it is profitable with 900 cows (Figure 6.2.9). In terms of percent profit, this amounts to a 12% decrease at $1/cubic foot and a 12% increase at $5/cubic foot.
For the system to be profitable, the number of cows required is 1,400 when the sale price of liquid manure is decreased from $1/gallon to $0.50/gallon and 1,800 cows when the sale price is reduced from $1/gallon to $0.25/gallon (Figure 6.2.10). This amounts to a 39% decrease for the former and a 59% decrease for the latter. 
For excess heat sales, the system is profitable at 1,000 cows when the value of excess heat is reduced from $22/MBtu to $12/MBtu, and at 900 cows when the value is increased from $22/MBtu to $32/MBtu (Figure 6.2.11). The increase in profits is 14% at $32/MBtu and the decrease is 14% at $12/MBtu.
Figure 6.2.1. Fraction of Costs at Default Values
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Figure 6.2.2. Fraction of Revenue at Default Values.
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Table 6.2.1. Parameter Values Used

	Buy Manure From Farmers:
	$0.50
	
	Digester:
	900000

	Distance From Farms:
	1
	
	DigLife:
	20

	MIXP:
	0.25
	
	SP COST:
	65000

	Cost of Elec:
	0.04
	
	SP Life:
	20

	Methane
	0.7
	
	Heat Ex Co:
	25000

	ENG EFF:
	0.6
	
	Heat Ex Lif:
	20

	Tipping Fee:
	55
	
	Build Cost:
	250000

	EFFREAC
	0.65
	
	Cogen Cost:
	350000

	Cost of Bed:
	3
	
	Cogen Life:
	10

	Labor Costs:
	395000
	
	Stor Cost:
	25000

	Liq Manure Cost:
	1
	
	Fuel Cost:
	2.85

	Heat Value:
	22
	
	HeatExcEff:
	0.75


Figure 6.2.3. Revenue vs. Costs for parameters in Table 6.2.1

[image: image169.emf]Sales vs. Costs for Centralized Facility Per Day

$0.00

$2,000.00

$4,000.00

$6,000.00

$8,000.00

$10,000.00

$12,000.00

$14,000.00

0400 80012001600 200024002800 3200360040004400 4800

Number of Cows

Sales

Costs


Figure 6.2.4. Sensitivity Analysis for the Cost of Manure.
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Figure 6.2.5. Sensitivity Analysis for Distance Traveled.
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Figure 6.2.6. Sensitivity Analysis for Mixing Percentage.
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Figure 6.2.7. Sensitivity Analysis for Price of Electricity. [image: image173.emf]$0.00
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Figure 6.2.8. Sensitivity Analysis for Price of Tipping Fee.
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Figure 6.2.9. Sensitivity Analysis for Price of Bedding.
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Figure 6.2.10. Sensitivity Analysis for Price of Liquid Manure.
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Figure 6.2.11. Sensitivity Analysis for Price of Heat.
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7. Conclusions

1. An economic feasibility model of a centralized anaerobic digestion system that utilizes cow manure and food waste was developed.

2. The model was converted into a user-friendly, web-based computer program. Default values given in the program can be modified by the user and other parameters are entered at the prompt.

3. The model accounts for various costs including: equipment, transportation, manure, labor, insurance and maintenance, and accounts for revenue from tipping fees, sales of electricity, sales of effluent solids and liquid manure, and sales of excess heat.  

4. Tipping fees and sales of liquid manure were the major contributors to the overall revenue with 2,000 or more cows in the system. The largest costs were the price of manure followed by labor costs.

5. An example run of a cluster of five farms (total number of cows = 2,625), which produce 110,250 kg/day of manure and three correctional facilities (3000 inmates) in Malone, NY was analyzed. The influent consists of 25% of food waste. The enterprise was profitable at a cash flow of $214,000/year.
6. Sensitivity analyses were performed to determine the total number of cows required for the enterprise to remain profitable and the percent change in profit, when changes were made, one-at-a-time, to the following parameters: manure cost, distance manure hauled, percentage of food waste mixed with manure, price of electricity sold to the grid, price of digested solids, sales of liquid manure and sales of excess heat. 

8. Future Work

The following research would enhance the model.
1. The model is based on a fixed cost basis. In other words, the time value of money is not considered.

2. The current model is developed based on a 20-day retention time. A modified equation for biogas production sensitive to retention time needs to be developed.

3. Inclusion of different models of equipment in order to assess the cost-benefit of these equipment types.

4. The model needs to be validated against working digesters at a centralized location.
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Table A-1 Landfill tipping fees for different regions in the United States (Crone, 2001).
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Table A-2. Various Digestion System Costs (Mattocks, 1999)
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Table A-3. Costs for various system components on five different anaerobic digestion farms.

	
	
	
	Farm

	
	
	
	AA
	DDI
	NH
	ML
	FA

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Number of Cows
	
	500
	850
	1,100
	740
	100

	Capital Costs
	
	
	
	
	
	

	Digester Set
	
	$192,000
	$442,200
	$339,400
	$298,149
	$80,183

	Separator Set
	
	$50,000
	$89,000
	$61,000
	$61,689
	$44,013

	Gas Utilization Equipment
	$61,000
	$138,200
	$287,300
	$130,431
	$13,135

	
	
	
	
	
	
	
	

	Total Capital Cost
	
	$303,000
	$669,400
	$687,700
	$490,269
	$137,331

	Total Capital Cost Per Cow
	$606
	$788
	$625
	$663
	$1,373

	
	
	
	
	
	
	
	

	Annual Projected Capital Cost
	$25,468
	$52,978
	$63,274
	$49,016
	$13,396

	Annual Projected Capital Cost Per Cow
	$51
	$62
	$58
	$66
	$134

	
	
	
	
	
	
	
	

	Total Estimated Annual Cost
	$37,540
	$79,317
	$103,960
	$70,880
	$21,497

	Total Estimated Annual Cost Per Cow
	$75
	$93
	$95
	$96
	$215

	
	
	
	
	
	
	
	

	Total Estimated Annual Revenues
	$56,445
	$60,400
	$77,680
	$287,685
	$10,900

	Total Estimated Annual Revenues Per Cow
	$113
	$71
	$71
	$389
	$109

	
	
	
	
	
	
	
	

	Total Estimated Annual Cost or Benefit
	$18,906
	-$18,917
	-$26,280
	$216,805
	-$10,597

	Total Estimated Annual Benefit Per Cow
	$38
	-$22
	-$24
	$293
	-$106


(Wright, Inglis, Ma, Gooch, Aldrich, Meister, and Scott, 2004)
Table A4. Example of excel spreadsheet showing costs and revenue per day.

[image: image180.png]e | ¢ | o | e [ fF [ &6 [ W [ v [ 4 | k | L | m | N | 0o | P
COSTS/PROFITS PER DAY

Number of Cows | Cost to Buy Cost to Transport Tipping Fee Elec Sales [Bed. Sales Labor Cost Equip Cost Maintenance Fuel Casts Lig Manure Heat SALES  COSTS  CASHFLOW
[ 50.00 5000 5000 $000  $000 §106219  §269.18 5000 §000 5000 §0.00 $0.00 §135137  -$1351.37
100 §50.00 306 §4981  $2355  §2160 §106219  §269.18 863 §1252 9771 §3860 §23127 §1431.81  -$1,20054
200 10000 §18.17  §9962 54710 $4320 §106219  §269.18 §1766  §2504  §19541  §77.00 §46253 §151224  -$1,04971
300 §15000 §2725  §14942 7065 96480 §106219  §269.18 §2643 83757 $29312  §11580 §69360 §159268  -§698.69
400 520000 §3534  §19923  $9420  $96.40 §106219  §269.1 §3532  §5009 539063 §154.40 §92506 §1673.12 574806
500 §250.00 §4542 524904 §117.75  $10800 §106219  §269.15 4416 $6251 48354 §193.00 §1.156.33 §175356  -$597.23
600 §300.00 5450  §29885 14130 §12960 §106219  §269.1 §5299  §7513  $58.24  §231.80 §1.367.59 §183399  -$446.40
700 §350.00 6353 §34866  §16485 §15119 §106219  §269.18 §6162  §67B5  $68395  §270.20 161886 §191443  -$29557
600 540000 §7267 §398.45 19840 §17279 §106219  §269.1 §7065  §100.17 78166  §308.80 §1650.12 §199487  -$144.75
900 §450.00 §8176 544827  §21195 §19439 §106219  §269.1 §7948  §11270  $67937  §347.40 $2,061.39 §2075.30 §65.08
1000 $500.00 9064  §49808  $29550 §21599 §106219  §269.15 $8331  $12522 $977.07  §366.01 §2.312.65 §2,185.74 §156.91
1100 $550.00 9992 §547.80  §25905 §23759 §106219  §269.18 §97.14 $137.74 $107478  §42451 §2543.92 §2236.18 §307.74
1200 $600.00 §10901  §$59760  $28260 §25019 $108219 §269.18  §10597 §15026 §1.17249  §46321 §2.775.18 §2316.62 §453.57
1300 $650.00 §11809  $647.50  $30B.15  §26079 $108219 §269.18  §11481 §16278 §1.27020  $501 81 §3,006.45 §2,397.05 §609.39
1400 §700.00 §127.18 $697.31  $32970 $30239 $108219 §269.18  §123B4 §17531 §1.367.90  §54041 §3.237.71 8247743 §760.22
1500 §750.00 §13526  §747.12  §35325 $32399 §108219 §269.18  §13247 §16783 §146551 957901 §3.466.98 §2 557 93 $911.05
1600 $800.00 §14534  §79693  $37660 $34559 §108219 §269.18  §141.30 §20035 §156332 961760 §370024 5253836 §1061588
1700 $850.00 §15043  §$64673 D035 §367.19 $108219 §269.18  §15013  §21267 §166103 965621 $393151 5271880 §1.21270
1800 $900.00 §16351  §69654 542390 §30679 $108219 §269.18  §15896  §20539 §175673 963481 §4,16277 5279924 §1,36353
1900 §950.00 §17260  §94635 44745 $41039 $108219 §269.18  §167.79 §23792 §1856.44  §73341 §439404 5257967 $1514.36
2000 $1,000.00 §18168  §$996.16 547100 $43199 $108219 §269.18  §176652 §25044 §195415  §77201 §462530 5296011 §1665.19
2100 §1,050.00 §19077 $1,04557  $43455 §45350 $108219 §269.18  §185.46 §26296 §205186 981061 §465657 §304055  §1816.02
2200 §1,100.00 §19985 $109577  $518.10 §47518 $1,08219 §269.18  §19429 §27548 §2.14355  §849.21 §5067.63 §3,12099 §1.966.84
2300 §1,150.00 20893 $1,14558  $54165 $49575 $108219 §269.18  §20312 628800 §224727  $85781 §5319.10 §320142 $2,11767
2400 $1,200.00 §21802 $1,19539  $56520 951830 $108219 §269.18  §211.95 §30052 §234498  §9%6.41 §5550.36 §3,28186  $2.266.50
2500 $1,250.00 2710 $124520  §$58875 953998 $108219 §269.18  §22078 $31305 §244269  §98501 §576163 §336230  $2419.33
2600 $1,300.00 §23519 $129501  $61230 $56150 $108219 §269.18  §209061 $32557 §254039 §100361 §601289 §344273 $2570.16
2700 §1,350.00 §24527 $134481 $63565 953318 $108219 §269.18  §238.44  $338.09 §2636.10 §104221 §6.244.16 §352317  $2720.98
2600 $1400.00 §25035 $139462  $659.40 960470 §106219 §269.18  §24727 §35061 $273581 §108062 §647542 §3P03 61 $287181
2900 §1450.00 §26344 $144443  §60295 962630 §106219 §269.18  §256.10 $363.13 $283352 §1119.42 §6706.69 §3 58405 §3[122 B4
3000 $1,500.00 §27252 $149424  §70550 $64798 §106219 §269.18  §26434  $37566 $293122 §1153.02 §6.937.95 §3764.48  $3,173.47
3100 §1550.00 §28161 $154404 73005 966950 §106219 §269.18  §27377 $395.18 $3026.93 §119662 §7.169.22 §3544.92  §3,324.30
3200 §1600.00 §29069 $159385 §75360 969118 §106219 §269.18  §26260  $4D070 $3,12664 §123522 §740048 §392536  $3475.12
3300 §1650.00 §29977 $164366  §777.15 §71278 §106219 §269.18  §29143 $41322 $322435 §127362 §7631.75 400579 §3625.95
3400 $1700.00 $30886 $169347 00070 §73438 §106219 §269.18  §30026  $42574 $332205 §131242 §766301 §408623  $3776.78
3500 §1,750.00 §31794 $174328  $82425 475597 §106219 §26918  §30909 $438.26 $341976 §1351.02 §8.094.28 §4,196.67  $3.927 61
3600 $1,600.00 §327.03 $179308  $47.80 §77757 §106219 §269.18  §317.92 $45079 $3517.47 §138962 832554 5424711 $4[76.43
3700 §1.850.00 §33611 $184280  $07135 §79917 §106219 §269.18  §32675  $4B331 $3B1518 §1428.22 9855681 5432754 $4.229.26
3600 $1.900.00 §34519 $189270  $09490 $82077 §106219 §269.18  §33559 $47563 $371288 §1466.62 §8.768.07 5440798 $4,380.09

3900 §1.950.00° $354.28 $194251 $918.44 $84237 $1082.19  §$269.18 34442 48835 $351059 §1505.42 $9019.34 $4488.42  $4,530.92




Figure A-1. Proposed area of facility and route in Malone, NY.

[image: image181.png]



The red squares refer to the correctional facilities, the blue square refers to the Industrial Park, the yellow circles refer to the farms, the ‘x’ is the location of the central digestion system, and the highlighted lines are the routes taken.

Appendix B. Computer Program Code

//File Methane.properties

//This file takes care of all the labels for the panels. The program reads the text from here //when looking for a ‘jlabel’

error = Error

title = Methane Energy

startPanelTextArea  = Welcome to the Feasibility Analysis for Centralization of Anaerobic Digestion. The following windows will ask for different information for the farms involved in your study. Default values are given for most inputs. Values must be put into every box for the program to give you information on the costs/benefits for your model. If you have any questions, first consult the Master's Project by CJ Minchoff available from Cornell University. If you still have questions contact CJ Minchoff at cmm75@cornell.edu, or Kifle Gebremedhin at kgg1@cornell.edu. Thank you. This program should always remain free and should not be used by consulting companies for profit.

startPanelFarmText  = How many farms

startPanelFarmError = You must enter a number of farms between 1 and 100.

manurePanelTextArea      = The following section has to do with Manure Characteristics

deltaLabel               = Pounds of manure produced per cow per day

deltaUnitsLabel          = lbs/day

volatileSolidsLabel      = % Volatile Solids

volatileSolidsUnitsLabel = %

totalSolidsLabel         = % Total Solids

totalSolidsUnitsLabel    = %

waterDensityLabel        = Density of Water

waterDensityUnitsLabel   = lbs/gal

manurePanelDeltaError          = Pounds of manure can not be less than 0

manurePanelVolatileSolidsError = Volatile Solids can not be less than 0

manurePanelTotalSolidsError    = Total solids must be greater than 0 and greater than Volatile Solids

manurePanelWaterDensityError   = Water Density can not be less than 0

digesterPanelTextArea = In this section you will have to estimate some parameters of the system. Default values are given as guidelines. Using a hydraulic retention time of 20 days will give the most accurate results with this model. If you are unsure of the values use the default ones provided. When deciding on a mixing percentage users should check to see state guidelines on electrical production. Different rates are sometimes given to systems using large amounts of food waste. For the state of New York, 25% is the maximum mixing percentage before rates drop.

hrtLabel              = Hydraulic Retention Time 

hrtUnitsLabel         = days

mixpLabel             = Percentage of food waste mixed with manure

mixpUnitsLabel        = %

rhofwLabel            = Density of food waste

rhofwUnitsLabel       = lbs/gal

effreacLabel          = Estimated % of Volatile Solids degraded by the Digester

effreacUnitsLabel     = %

methaneLabel          = % Methane in biogas

methaneUnitsLabel     = %

digesterPanelHrtError     = Retention time can not be less than 0

digesterPanelMixpError    = Mixing Percentage must be between 0 and 100

digesterPanelRhofwError   = Density of food waste can not be less than 0

digesterPanelEffreacError = Efficiecy of Digester must be between 0 and 100

digesterPanelMethaneError = Percent Methane must be between 0 and 100

costPanelTextArea = In this panel, values for various inputs and outputs from the system are requested. These values may be worked out through negotiations with farmers, processing plants, facilities, etc. Estimates are given here. These final products were determined at the time of the study. Changes in technology could alter these products.

tfLabel           = Tipping Fee collected (Cost to dispose of 1 ton of food waste)

tfUnitsLabel      = $/ton Food waste

celecLabel        = Price paid, or price electricity is sold for per kWh electricity

celecUnitsLabel   = $/kWh 

cbedLabel         = Price paid per cubic foot of bedding

cbedUnitsLabel    = $/cubic foot

ccowLabel         = Amount paid to a farmer to collect all manure from a cow for a day

ccowUnitsLabel    = $/cow-day

cheatLabel        = Price paid per MBtu of Heat

cheatUnitsLabel   = $/MBtu

cliqmanLabel      = Price paid per gallon of liquid manure

cliqmanUnitsLabel = $/gallon

costPanelTfError      = Tipping Fee can not be less than 0

costPanelCelecError   = Value of Electricity can not be less than 0

costPanelCbedError    = Value of Bedding can not be less than 0

costPanelCcowError    = Value of Cow can not be less than 0

costPanelCheatError   = Value of Heat can not be less than 0

costPanelCliqmanError = Value of Liquid Manure can not be less than 0

laborPanelTextArea       = This panel is to determine the costs for the salaries of the workers needed to operate the facility. All of the salaries are costs on a yearly basis.

insuranceLabel           = Cost of insurance

insuranceUnitsLabel      = $ / yr

techSalaryLabel          = technicians at

techSalaryUnitsLabel     = $ / yr

managerSalaryLabel       = managers at

managerSalaryUnitsLabel  = $ / yr

operatorSalaryLabel      = operators at

operatorSalaryUnitsLabel = $ / yr

driverSalaryLabel        = drivers at

driverSalaryUnitsLabel   = $ / yr

laborPanelInsuranceError      = Insurance can not be less than 0

laborPanelTechSalaryError     = Technician's Salary can not be less than 0

laborPanelManagerSalaryError  = Manager's Salary can not be less than 0

laborPanelOperatorSalaryError = Operator's Salary can not be less than 0

laborPanelDriverSalaryError   = Driver's Salary can not be less than 0

laborPanelTechError           = Can not have negative techs

laborPanelManagerError        = Can not have negative managers

laborPanelOperatorError       = Can not have negative operators

laborPanelDriverError         = Can not have negative drivers

farmInfoPanelTextArea = This panel will ask questions about each farm in your model. When reporting the distance from the facility to the farm one should use distances according to road travel, not distances in a straight line from a map. 

farmInfoPanelCowError = You must enter a positive number of cows for farm {0}.

farmInfoPanelDistError= You must enter a positive distance for farm {0}.

cows                  = Number of cows

distance              = Distance from farm

farm                  = Farm

miscPanelTextArea = In this panel, values for efficiencies of the engine and heat exchanger are requested. Also costs are requested for input fuel for the cogeneration set, the building, and storage. The volume loss factor accounts for water lost due to evaporation and water taken with the solids during the screw press.

effEngLabel             = Efficiency of Engine-Generator Set (Usually between 18-40%)

effEngUnitsLabel        = %

effHeatExcLabel         = Efficiency of Heat Exchanger 

effHeatExcUnitsLabel    = % 

fuelCostLabel           = Cost of Input Fuel for Engine-Generator Set

fuelCostUnitsLabel      = $/gal

buildingCostLabel       = Cost for the building the centralized facility is in

buildingCostUnitsLabel  = $

storageCostLabel        = Cost for the storage facility for liquid manure

storageCostUnitsLabel   = $

volLossFactorLabel      = Percent of water lost due to evaporation or taken with solids

volLossFactorUnitsLabel = %

miscPanelEffEngError        = Efficiency must be between 0 and 100

miscPanelEffHeatExcError    = Efficiency must be between 0 and 100

miscPanelFuelCostError      = Cost of fuel can not be negative

miscPanelBuildingCostError  = Cost of building can not be negative

miscPanelStorageCostError   = Cost of storage facility can not be negative

miscPanelVolLossFactorError = Volume Loss Factor must be between 0 and 100

equipmentPanelTextArea        = In this panel, costs for different equipment will be requested. When determining an engine size consult the paper corresponding to this program. The engine should always be >200 kw.

digesterCostLabel             = Cost of Digester and related equipment

digesterCostUnitsLabel        = $

digesterLifeLabel             = Useful life of digester

digesterLifeUnitsLabel        = years 

screwPressCostLabel           = Cost of Screw Press and related equipment

screwPressCostUnitsLabel      = $

screwPressLifeLabel           = Useful life of screw press

screwPressLifeUnitsLabel      = years

heatExchangeCostLabel         = Cost of Heat Exchanger and related equipment

heatExchangeCostUnitsLabel    = $

heatExchangeLifeLabel         = Useful life of heat exchanger and related equipment

heatExchangeLifeUnitsLabel    = years

cogeneratorCostLabel          = Cost of cogeneration set and related equipment

cogeneratorCostUnitsLabel     = $

cogeneratorLifeLabel          = Useful life of cogeneration set

cogeneratorLifeUnitsLabel     = years

equipmentPanelDigesterCostError     = Cost of Digester can not be negative

equipmentPanelDigesterLifeError     = Digester Useful Life can not be negative or zero

equipmentPanelScrewPressCostError   = Cost of Screw Press can not be negative

equipmentPanelScrewPressLifeError   = Screw Press Useful Life can not be negative or zero

equipmentPanelHeatExchangeCostError = Cost of Heat Exchanger can not be negative

equipmentPanelHeatExchangeLifeError = Heat Exchanger Useful Life can not be negative or zero

equipmentPanelCogeneratorCostError  = Cost of Cogeneration Set can not be negative

equipmentPanelCogeneratorLifeError  = Useful life of Cogeneration Set can not be negative or zero

//OUTPUT PANEL

tippingFees



= Tipping Fees Collected in $/day

electricityProfits

= Electricity Sold in $/day

beddingSales


= Sales from Solid Bedding in $/day

liquidManureSales


= Sales from Liquid Manure in $/day

excessHeatValue


= Sales from Excess Heat Generated in $/day

manureFromFarmers


= Cost to buy all manure from Farmers in $/day

transportationCost

= Cost to transport all manure to facility in $/day

insuranceCost


= Yearly Cost of insurance

laborCost



= Yearly Cost of labor

maintenance



= Cost of maintenance in $/year

digester



= Cost of digester and related equipment

screwPress



= Cost of screw press and related equipment

heatExchange


= Cost of heat exchanger and related equipment

building



= Cost of building

cogenerator



= Cost of cogeneration set and related equipment

fuelCost



= Cost of input fuel in $/day

storage



= Cost of storage

//YEARLY OUTPUT PANEL

tippingFeesYr


= Yearly Tipping Fees Collected

electricityProfitsYr

= Yearly Electricity Sold

beddingSalesYr


= Yearly Sales from Solid Bedding

liquidManureSalesYr

= Yearly Sales from Liquid Manure

excessHeatValueYr


= Yearly Sales from Excess Heat Generated

manureFromFarmersYr

= Yearly Cost to buy all manure from Farmers

transportationCostYr

= Yearly Cost to transport all manure to facility

//insuranceCost


<--Taken From Output Panel Labels

//laborCost



<--Taken From Output Panel Labels

maintenanceYr


= Yearly Cost of maintenance

digesterYr



= Yearly Cost of digester and related equipment

screwPressYr


= Yearly Cost of screw press and related equipment

heatExchangeYr


= Yearly Cost of heat exchanger and related equipment

buildingYr



= Yearly Cost of building

cogeneratorYr


= Yearly Cost of cogeneration set and related equipment

fuelCostYr



= Yearly Cost of input fuel

storageYr



= Yearly Cost of storage

//End of file methane.properties

//File Main.java

import com.bws42.wizard.LanguageLoader; //calls all tools needed
import com.bws42.wizard.Wizard;

import com.bws42.wizard.WizardException;

import com.bws42.wizard.WizardFactory;

import com.bws42.wizard.WizardObject;

import java.util.Locale;

import javax.swing.JApplet;

public class Main extends JApplet

{

  public void init()

  {

    main(null);

  }

  public static void main(String[] args)

  {

    Wizard wizard = new Wizard(Locale.US);

    WizardFactory factory = new MethaneWizardFactory();

    LanguageLoader lang = new LanguageLoader("langs/Methane", Locale.US);

    factory.setLanguageLoader(lang);

    wizard.setWizardSize(600,400);

    wizard.setWizardTitle(lang.getString("title"));

    wizard.setWizardFactory(factory);

    wizard.displayWizard();

  }

}
// END OF FILE MAIN.JAVA

// File MethaneWizardFactory.Java
import com.bws42.wizard.LanguageLoader;

import com.bws42.wizard.WizardFactory;

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

public class MethaneWizardFactory implements WizardFactory

{

  private LanguageLoader langy;

  private StartPanel start;

  private ManurePanel manure;

  private DigesterPanel digester;

  private CostPanel cost;

  private LaborPanel labor;

  private FarmInfoPanel farmInfo;

  private EquipmentPanel equipment;

  private MiscPanel misc;

  private OutputPanel output;

  private YearlyOutputPanel yearly;

  public MethaneWizardFactory()

  {}

  public WizardPanel getPanel(WizardObject obj)

  {

    switch(obj.getPosition())

    {

      case 0: return getStartPanel();

      case 1: return getManurePanel();

      case 2: return getDigesterPanel();

      case 3: return getCostPanel();

      case 4: return getLaborPanel();

      case 5: return getEquipmentPanel();

      case 6: return getMiscPanel();

      case 7: return getFarmInfoPanel();

      case 8: return getOutputPanel();

      case 9: return getYearlyOutputPanel();

    }

    return null;

  }

  public WizardPanel getStartPanel()

  {

    if(start == null)

    {

      start = new StartPanel();

      start.setLanguageLoader(langy);

    }

    return start;

  }

  private WizardPanel getManurePanel()

  {

    if(manure == null)

    {

      manure = new ManurePanel();

      manure.setLanguageLoader(langy);

    }

    return manure;

  }

  private WizardPanel getDigesterPanel()

  {

    if(digester == null)

    {

      digester = new DigesterPanel();

      digester.setLanguageLoader(langy);

    }

    return digester;

  }

  private WizardPanel getCostPanel()

  {

    if(cost == null)

    {

      cost = new CostPanel();

      cost.setLanguageLoader(langy);

    }

    return cost;

  }

  private WizardPanel getLaborPanel()

  {

    if(labor == null)

    {

      labor = new LaborPanel();

      labor.setLanguageLoader(langy);

    }

    return labor;

  }

  private WizardPanel getFarmInfoPanel()

  {

    if(farmInfo == null)

    {

      farmInfo = new FarmInfoPanel();

      farmInfo.setLanguageLoader(langy);

    }

    return farmInfo;

  }

  private WizardPanel getEquipmentPanel()

  {

    if(equipment == null)

    {

      equipment = new EquipmentPanel();

      equipment.setLanguageLoader(langy);

    }

    return equipment;

  }

  private WizardPanel getMiscPanel()

  {

    if(misc == null)

    {

      misc = new MiscPanel();

      misc.setLanguageLoader(langy);

    }

    return misc;

  }

  private WizardPanel getOutputPanel()

  {

    if(output == null)

    {

      output = new OutputPanel();

      output.setLanguageLoader(langy);

    }

    return output;

  }

  private WizardPanel getYearlyOutputPanel()

  {

    if(yearly == null)

    {

      yearly = new YearlyOutputPanel();

      yearly.setLanguageLoader(langy);

    }

    return yearly;

  }

  public void setLanguageLoader(LanguageLoader lang)

  {

    langy = lang;

    if(start != null) start.setLanguageLoader(langy);

    if(manure != null) manure.setLanguageLoader(langy);

    if(digester != null) digester.setLanguageLoader(langy);

    if(cost != null) cost.setLanguageLoader(langy);

    if(labor != null) labor.setLanguageLoader(langy);

    if(farmInfo != null) farmInfo.setLanguageLoader(langy);

    if(equipment != null) equipment.setLanguageLoader(langy);

    if(misc != null) misc.setLanguageLoader(langy);

    if(output != null) output.setLanguageLoader(langy);

    if(yearly != null) yearly.setLanguageLoader(langy);

  }

}

//End of File MethaneWizardFactory.Java

//File MethaneWizardObject.Java

//This file defines all variables, sets the default values, and contains equations that may be //changed with future work

import com.bws42.wizard.WizardObject;

public class MethaneWizardObject extends WizardObject

{

  private int numFarms;

  private double delta = 92.6; //pounds of manure produced per day per cow

  private double volatileSolids = 11; //percent volatile solids

  private double totalSolids = 12; //percent total solids

  private double rhoWater = 8.33; //density of water in lbs/gal

  private double hrt = 20; //retention time in days

  private double mixp = 25; //mixing percentage (amount of food waste)

  private double tf = 55; //tipping fee in $/ton

  private double rhofw = 8.70; //density of food waste in lbs/gal

  private double effeng = 35; //in %, efficiency of engine/generator set

  private double methane = 70; //% methane in biogas

  private double celec = .03; //$/kwh for electricity

  private double cbed = 3; //$/cubic foot of bedding

  private double effreac = 65; //% of volatile solids degraded by digester

  private double ccow = 1; //price paid to farmer to collect all manure from a cow per day

  private double cheat = 22.50; //value per MBtu of excess heat

  private double cliqman = 1; //price paid per gallon of liquid manure

  private double effHeatExc = 75; //% of heat captured by heat exchanger

  private double insurance = 0; //cost per year for insurance

  private double tech = 4; //Number of technicians

  private double techSalary = 25000; //Yearly Salary for technician

  private double manager = 1; //Number of managers

  private double managerSalary = 75000; //Yearly Salary for manager

  private double operator = 2; //Number of operators

  private double operatorSalary = 45000; //Yearly Salary for operator

  private double driver = 2; //Number of drivers

  private double driverSalary = 65000; //Yearly salary for drivers

  private double digesterCost = 900000; //Cost of Digester and equipment

  private double digLife = 20; //Useful life of digester in years

  private double screwPressCost = 65000; //Cost of Screw Press and equipment

  private double spLife = 20; //Useful life of screw press in years

  private double heatExcCost = 25000; //Cost of Heat Exchanger and equipment

  private double heatExcLife = 20; //Useful life of heat exchanger

  private double buildingCost = 250000; //Cost of building

  private double cogenerationCost = 350000; //Cost of co-generation set and equipment 

  private double cogenLife = 10; //Useful life of co-generation set

  private double storageCost = 25000; //Cost for storage facility

  private double fuelCost = 2.85; //Cost for input fuel to cogeneration set per gallon

  private double volLossFactor = 10; //% of water lost to evaporation and taken away with solids during screw press

  private double[] cows;

  private double[] distances;

  private double rho;

  private double vsConc;

  private double tsConc;

  private double cowsTotal;

  private double ctrans;

  private double volumeManure;

  private double volumeFoodWaste;

  private double bp;

  private double volumeDigester;

  private double massFoodWaste;

  private double profitTF;

  private double eCGas;

  private double eCElec;

  private double elec;

  private double pElec;

  private double tSSep;

  private double pBS;

  private double tcManure;

  private double tcLabor;

  private double pLiqMan;

  private double pHeat;

  private double maintenance;

  private double tcFuel;

  private double totalProfit;

  public void setNumFarms(int var)

  {

    numFarms = var;

  }

  public int getNumFarms()

  {

    return numFarms;

  }

  public void setDelta(double var)

  {

    delta = var;

  }

  public double getDelta()

  {

    return delta;

  }

  public void setVolatileSolids(double var)

  {

    volatileSolids = var;

  }

  public double getVolatileSolids()

  {

    return volatileSolids;

  }

  public void setTotalSolids(double var)

  {

    totalSolids = var;

  }

  public double getTotalSolids()

  {

    return totalSolids;

  }

  public void setWaterDensity(double var)

  {

    rhoWater = var;

  }

  public double getWaterDensity()

  {

    return rhoWater;

  }

  public void setHRT(double var)

  {

    hrt = var;

  }

  public double getHRT()

  {

    return hrt;

  }

  public void setMixP(double var)

  {

    mixp = var;

  }

  public double getMixP()

  {

    return mixp;

  }

  public void setTF(double var)

  {

    tf = var;

  }

  public double getTF()

  {

    return tf;

  }

  public void setRhoFW(double var)

  {

    rhofw = var;

  }

  public double getRhoFW()

  {

    return rhofw;

  }

  public void setEffEng(double var)

  {

    effeng = var;

  }

  public double getEffEng()

  {

    return effeng;

  }

  public void setMethane(double var)

  {

    methane = var;

  }

  public double getMethane()

  {

    return methane;

  }

  public void setCElec(double var)

  {

    celec = var;

  }

  public double getCElec()

  {

    return celec;

  }

  public void setCBed(double var)

  {

    cbed = var;

  }

  public double getCBed()

  {

    return cbed;

  }

  public void setEffReac(double var)

  {

    effreac = var;

  }

  public double getEffReac()

  {

    return effreac;

  }

  public void setCCow(double var)

  {

    ccow = var;

  }

  public double getCCow()

  {

    return ccow;

  }

  public void setCHeat(double var)

  {

    cheat = var;

  }

  public double getCHeat()

  {

    return cheat;

  }

  public void setCLiqMan(double var)

  {

    cliqman = var;

  }

  public double getCLiqMan()

  {

    return cliqman;

  }

  public void setEffHeatExc(double var)

  {

    effHeatExc = var;

  }

  public double getEffHeatExc()

  {

    return effHeatExc;

  }

  public void setInsurance(double var)

  {

    insurance = var;

  }

  public double getInsurance()

  {

    return insurance;

  }

  public void setTech(double var)

  {

    tech = var;

  }

  public double getTech()

  {

    return tech;

  }

  public void setTechSalary(double var)

  {

    techSalary = var;

  }

  public double getTechSalary()

  {

    return techSalary;

  }

  public void setManager(double var)

  {

    manager = var;

  }

  public double getManager()

  {

    return manager;

  }

  public void setManagerSalary(double var)

  {

    managerSalary = var;

  }

  public double getManagerSalary()

  {

    return managerSalary;

  }

  public void setOperator(double var)

  {

    operator = var;

  }

  public double getOperator()

  {

    return operator;

  }

  public void setOperatorSalary(double var)

  {

    operatorSalary = var;

  }

  public double getOperatorSalary()

  {

    return operatorSalary;

  }

  public void setDriver(double var)

  {

    driver = var;

  }

  public double getDriver()

  {

    return driver;

  }

  public void setDriverSalary(double var)

  {

    driverSalary = var;

  }

  public double getDriverSalary()

  {

    return driverSalary;

  }

  public void setDigesterCost(double var)

  {

    digesterCost = var;

  }

  public double getDigesterCost()

  {

    return digesterCost;

  }

  public void setDigesterLife(double var)

  {

    digLife = var;

  }

  public double getDigesterLife()

  {

    return digLife;

  }

  public void setScrewPressCost(double var)

  {

    screwPressCost = var;

  }

  public double getScrewPressCost()

  {

    return screwPressCost;

  }

  public void setScrewPressLife(double var)

  {

    spLife = var;

  }

  public double getScrewPressLife()

  {

    return spLife;

  }

  public void setHeatExchangeCost(double var)

  {

    heatExcCost = var;

  }

  public double getHeatExchangeCost()

  {

    return heatExcCost;

  }

  public void setHeatExchangeLife(double var)

  {

    heatExcLife = var;

  }

  public double getHeatExchangeLife()

  {

    return heatExcLife;

  }

  public void setBuildingCost(double var)

  {

    buildingCost = var;

  }

  public double getBuildingCost()

  {

    return buildingCost;

  }

  public void setCogeneratorCost(double var)

  {

    cogenerationCost = var;

  }

  public double getCogeneratorCost()

  {

    return cogenerationCost;

  }

  public void setCogeneratorLife(double var)

  {

    cogenLife = var;

  }

  public double getCogeneratorLife()

  {

    return cogenLife;

  }

  public void setStorageCost(double var)

  {

    storageCost = var;

  }

  public double getStorageCost()

  {

    return storageCost;

  }

  public void setFuelCost(double var)

  {

    fuelCost = var;

  }

  public double getFuelCost()

  {

    return fuelCost;

  }

  public void setVolLossFactor(double var)

  {

    volLossFactor = var;

  }

  public double getVolLossFactor()

  {

    return volLossFactor;

  }

  public void setCows(double[] vars)

  {

    cows = vars;

  }

  public double[] getCows()

  {

    return cows;

  }

  public void setDistances(double[] vars)

  {

    distances = vars;

  }

  public double[] getDistances()

  {

    return distances;

  }

  public void calculate()

  {

    double totalCost;

        rho = rhoWater/(1.0-.345*totalSolids/100); //EQN TO CALCULATE DENSITY OF MANURE

        vsConc = volatileSolids/100 * rho;         //EQN TO CALCULATE VOL SOLID CONCENTRATION

        tsConc = totalSolids/100 * rho;            //EQN TO CALCULATE TOTAL SOLID CONCENTRATION

        cowsTotal = 0;




   //RESETS VARIABLE COWSTOTAL

        ctrans = 0;




   //RESETS VARIABLE CTRANS

        for(int i = 0; i < cows.length; i++)
   //SUMS THE NUMBER OF COWS AND CALCULATES

        {






   //MASS AT EACH FARM AND THE TOTAL COST OF


          cowsTotal += cows[i];


   //TRANSPORTATION

          double m = cows[i]*delta;

          ctrans += m*0.000853 + distances[i]*0.000128;

        }

        volumeManure = delta / rho * cowsTotal;    // VOLUME OF MANURE

        volumeFoodWaste = volumeManure * (100 - mixp) / 100 * mixp / 100;

        bp = volumeManure * 4.3 + volumeFoodWaste * 17.2;

        volumeDigester = hrt * (volumeManure + volumeFoodWaste);

        massFoodWaste = volumeFoodWaste*rhofw;

        profitTF = massFoodWaste * (1.0/2000) * tf;

        eCGas = methane/100 * (1000);

        eCElec = eCGas * effeng/100 * bp;

        elec = eCElec / 3412;

        pElec = celec * elec;

        tSSep = (volumeManure * totalSolids/100) - (volumeManure*volatileSolids/100*effreac/100);

        pBS = tSSep * cbed * (.1337/1.0);

        tcManure = ccow*cowsTotal;

        tcLabor = (tech*techSalary)+(manager*managerSalary)+(operator*operatorSalary)+(driver*driverSalary);

        pLiqMan = cliqman*volLossFactor/100*volumeManure*(1.0-totalSolids/100);

        pHeat = cheat*(effHeatExc/100*(eCGas*(1.0-effeng/100)*bp)/1000000);

        maintenance = .015*elec;

        tcFuel = fuelCost*(1.0/134000)*(1000)*elec;

    totalProfit =  profitTF * 365 + pElec * 365 + pBS * 365 + pLiqMan * 365;

    totalProfit += pHeat * 365;

    totalCost =  tcManure * 365 + ctrans * 365 + insurance + tcLabor;

    totalCost += maintenance * 365 + digesterCost / digLife;

    totalCost += screwPressCost / spLife;

    totalCost += heatExcCost / heatExcLife;

    totalCost += buildingCost * 0.05 + cogenerationCost / cogenLife;

    totalCost += tcFuel * 365;

    totalCost += storageCost * 0.05;

    totalProfit -= totalCost;

  }

  public double getRho()

  {

    return rho;

  }

  public double getVSConc()

  {

    return vsConc;

  }


  public double getTSConc()

  {

    return tsConc;

  }

  public double getCowsTotal()

  {

    return cowsTotal;

  }

  public double getVolumeManure()

  {

    return volumeManure;

  }

  public double getVolumeFoodWaste()

  {

    return volumeFoodWaste;

  }

  public double getBP()

  {

    return bp;

  }

  public double getVolumeDigester()

  {

    return volumeDigester;

  }

  public double getCTrans()

  {

    return ctrans;

  }

  public double getMassFoodWaste()

  {

    return massFoodWaste;

  }

  public double getProfitTF()

  {

    return profitTF;

  }

  public double getECGas()

  {

    return eCGas;

  }

  public double getECelec()

  {

    return eCElec;

  }

  public double getPElec()

  {

    return pElec;

  }

  public double getTSSep()

  {

    return tSSep;

  }

  public double getPBS()

  {

    return pBS;

  }

  public double getTcManure()

  {

    return tcManure;

  }

  public double getTcLabor()

  {

    return tcLabor;

  }

  public double getPLiqMan()

  {

    return pLiqMan;

  }

  public double getPHeat()

  {

    return pHeat;

  }

  public double getTcFuel()

  {

    return tcFuel;

  }

  public double getMaintenance()

  {

    return maintenance;

  }

  public double getTotalProfit()

  {

    return totalProfit;

  }

}

//End of File MethaneWizardObject.Java

//File StartPanel.Java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

public class StartPanel extends WizardPanel

{

  private MethaneWizardObject wizObj = new MethaneWizardObject();

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JLabel spacer1   = new JLabel();

  private JLabel spacer2   = new JLabel();

  private JLabel label     = new JLabel();

  private JTextArea area   = new JTextArea();

  private JTextField field = new JTextField(20);;

  public StartPanel()

  {

    setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    c.gridwidth = 2;

    c.fill = c.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.anchor = c.WEST;

    c.fill = c.HORIZONTAL;

    c.gridy = 1;

    c.gridx = 0;

    c.weighty = 1;

    c.gridwidth = 1;

    c.insets = new Insets(0,10,0,0);

    gridbag.setConstraints(spacer1, c);

    add(spacer1);

    c.gridy = 2;

    c.weighty = 0;

    gridbag.setConstraints(label, c);

    add(label);

    c.gridx = 1;

    gridbag.setConstraints(field, c);

    add(field);

    c.gridy = 3;

    c.weighty = 1;

    gridbag.setConstraints(spacer2, c);

    add(spacer2);

  }

  public boolean isPrevAvailable()

  {

    return false;

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    int numFarms = 0;

    try

    {

      numFarms = Integer.parseInt(field.getText());

      if(numFarms < 1 || numFarms > 100) throw new Exception();

    }

    catch(Exception e)

    {

      JOptionPane.showMessageDialog(null, getString("startPanelFarmError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      field.requestFocus();

      field.selectAll();

      return false;

    }

    wizObj.setNumFarms(numFarms);

    return true;

  }

  public void panelInstalled()

  {

    field.requestFocus();

    field.selectAll();

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

    area.setText(getString("startPanelTextArea"));

    label.setText(getString("startPanelFarmText"));

  }

}

//End of File StartPanel.java

//File ManurePanel.java
import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

public class ManurePanel extends WizardPanel

{

  private MethaneWizardObject wizObj;

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JLabel spacer1 = new JLabel();

  private JLabel spacer2 = new JLabel();

  private JTextArea area = new JTextArea();

  private JLabel deltaLabel          = new JLabel();

  private JLabel volatileSolidsLabel = new JLabel();

  private JLabel totalSolidsLabel    = new JLabel();

  private JLabel waterDensityLabel   = new JLabel();

  private JLabel deltaUnitsLabel          = new JLabel();

  private JLabel volatileSolidsUnitsLabel = new JLabel();

  private JLabel totalSolidsUnitsLabel    = new JLabel();

  private JLabel waterDensityUnitsLabel   = new JLabel();

  private JTextField deltaField          = new JTextField(20);

  private JTextField volatileSolidsField = new JTextField();

  private JTextField totalSolidsField    = new JTextField();

  private JTextField waterDensityField   = new JTextField();

  public ManurePanel()

  {

    setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    c.gridwidth = 3;

    c.fill = c.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.anchor = c.WEST;

    c.fill = c.HORIZONTAL;

    c.gridy = 1;

    c.gridx = 0;

    c.weighty = 1;

    c.gridwidth = 1;

    c.insets = new Insets(0,10,0,0);

    gridbag.setConstraints(spacer1, c);

    add(spacer1);

    c.gridy = 2;

    c.weighty = 0;

    gridbag.setConstraints(deltaLabel, c);

    add(deltaLabel);

    c.gridx = 1;

    gridbag.setConstraints(deltaField, c);

    add(deltaField);

    c.gridx = 2;

    gridbag.setConstraints(deltaUnitsLabel, c);

    add(deltaUnitsLabel);

    c.gridy++;

    c.gridx = 0;

    gridbag.setConstraints(volatileSolidsLabel, c);

    add(volatileSolidsLabel);

    c.gridx = 1;

    gridbag.setConstraints(volatileSolidsField, c);

    add(volatileSolidsField);

    c.gridx = 2;

    gridbag.setConstraints(volatileSolidsUnitsLabel, c);

    add(volatileSolidsUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(totalSolidsLabel, c);

    add(totalSolidsLabel);

    c.gridx = 1;

    gridbag.setConstraints(totalSolidsField, c);

    add(totalSolidsField);

    c.gridx = 2;

    gridbag.setConstraints(totalSolidsUnitsLabel, c);

    add(totalSolidsUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(waterDensityLabel, c);

    add(waterDensityLabel);

    c.gridx = 1;

    gridbag.setConstraints(waterDensityField, c);

    add(waterDensityField);

    c.gridx = 2;

    gridbag.setConstraints(waterDensityUnitsLabel, c);

    add(waterDensityUnitsLabel);

    c.gridy++;

    c.weighty = 1;

    gridbag.setConstraints(spacer2, c);

    add(spacer2);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    deltaField.setText(Double.toString(wizObj.getDelta()));

    volatileSolidsField.setText(Double.toString(wizObj.getVolatileSolids()));

    totalSolidsField.setText(Double.toString(wizObj.getTotalSolids()));

    waterDensityField.setText(Double.toString(wizObj.getWaterDensity()));

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    double value;

    try

    {

      value = Double.parseDouble(deltaField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setDelta(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("manurePanelDeltaError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      deltaField.requestFocus();

      deltaField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(volatileSolidsField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setVolatileSolids(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("manurePanelVSError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      volatileSolidsField.requestFocus();

      volatileSolidsField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(totalSolidsField.getText());

      if(value < 0 || value < wizObj.getVolatileSolids())

      {

        throw new NumberFormatException();

      }

      wizObj.setTotalSolids(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("manurePanelTSError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      totalSolidsField.requestFocus();

      totalSolidsField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(waterDensityField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setWaterDensity(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("manurePanelWaterError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      waterDensityField.requestFocus();

      waterDensityField.selectAll();

      return false;

    }

    return true;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

    area.setText(getString("manurePanelTextArea"));

    deltaLabel.setText(getString("deltaLabel"));

    deltaUnitsLabel.setText(getString("deltaUnitsLabel"));

    volatileSolidsLabel.setText(getString("volatileSolidsLabel"));

    volatileSolidsUnitsLabel.setText(getString("volatileSolidsUnitsLabel"));

    totalSolidsLabel.setText(getString("totalSolidsLabel"));

    totalSolidsUnitsLabel.setText(getString("totalSolidsUnitsLabel"));

    waterDensityLabel.setText(getString("waterDensityLabel"));

    waterDensityUnitsLabel.setText(getString("waterDensityUnitsLabel"));

  }

}

//End of File ManurePanel.java

//File DigesterPanel.java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

public class DigesterPanel extends WizardPanel

{

  private MethaneWizardObject wizObj;

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JLabel spacer1 = new JLabel();

  private JLabel spacer2 = new JLabel();

  private JTextArea area = new JTextArea();

  private JLabel hrtLabel     = new JLabel();

  private JLabel mixpLabel        = new JLabel();

  private JLabel rhofwLabel        = new JLabel();

  private JLabel effreacLabel    = new JLabel();

  private JLabel methaneLabel    = new JLabel();

  private JLabel hrtUnitsLabel = new JLabel();

  private JLabel mixpUnitsLabel    = new JLabel();

  private JLabel rhofwUnitsLabel    = new JLabel();

  private JLabel effreacUnitsLabel = new JLabel();

  private JLabel methaneUnitsLabel = new JLabel();

  private JTextField hrtField = new JTextField(20);

  private JTextField mixpField = new JTextField();

  private JTextField rhofwField = new JTextField();

  private JTextField effreacField = new JTextField();

  private JTextField methaneField = new JTextField();

  public DigesterPanel()

  {

    setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    c.gridwidth = 3;

    c.fill = c.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.anchor = c.WEST;

    c.fill = c.HORIZONTAL;

    c.gridy = 1;

    c.gridx = 0;

    c.weighty = 1;

    c.gridwidth = 1;

    c.insets = new Insets(0,10,0,0);

    gridbag.setConstraints(spacer1, c);

    add(spacer1);

    c.gridy = 2;

    c.weighty = 0;

    gridbag.setConstraints(hrtLabel, c);

    add(hrtLabel);

    c.gridx = 1;

    gridbag.setConstraints(hrtField, c);

    add(hrtField);

    c.gridx = 2;

    gridbag.setConstraints(hrtUnitsLabel, c);

    add(hrtUnitsLabel);

    c.gridy++;

    c.gridx = 0;

    gridbag.setConstraints(mixpLabel, c);

    add(mixpLabel);

    c.gridx = 1;

    gridbag.setConstraints(mixpField, c);

    add(mixpField);

    c.gridx = 2;

    gridbag.setConstraints(mixpUnitsLabel, c);

    add(mixpUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(rhofwLabel, c);

    add(rhofwLabel);

    c.gridx = 1;

    gridbag.setConstraints(rhofwField, c);

    add(rhofwField);

    c.gridx = 2;

    gridbag.setConstraints(rhofwUnitsLabel, c);

    add(rhofwUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(effreacLabel, c);

    add(effreacLabel);

    c.gridx = 1;

    gridbag.setConstraints(effreacField, c);

    add(effreacField);

    c.gridx = 2;

    gridbag.setConstraints(effreacUnitsLabel, c);

    add(effreacUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(methaneLabel, c);

    add(methaneLabel);

    c.gridx = 1;

    gridbag.setConstraints(methaneField, c);

    add(methaneField);

    c.gridx = 2;

    gridbag.setConstraints(methaneUnitsLabel, c);

    add(methaneUnitsLabel);

    c.gridy++;

    c.weighty = 1;

    gridbag.setConstraints(spacer2, c);

    add(spacer2);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    hrtField.setText(Double.toString(wizObj.getHRT()));

    mixpField.setText(Double.toString(wizObj.getMixP()));

    rhofwField.setText(Double.toString(wizObj.getRhoFW()));

    effreacField.setText(Double.toString(wizObj.getEffReac()));

    methaneField.setText(Double.toString(wizObj.getMethane()));

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    double value;

    try

    {

      value = Double.parseDouble(hrtField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setHRT(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("digesterPanelHRTError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      hrtField.requestFocus();

      hrtField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(mixpField.getText());

      if(value < 0 || value > 100) throw new NumberFormatException();

      wizObj.setMixP(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("digesterPanelMixPError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      mixpField.requestFocus();

      mixpField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(rhofwField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setRhoFW(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("digesterPanelRhoFW"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      rhofwField.requestFocus();

      rhofwField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(effreacField.getText());

      if(value < 0 || value > 100) throw new NumberFormatException();

      wizObj.setEffReac(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("digesterPanelVSError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      effreacField.requestFocus();

      effreacField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(methaneField.getText());

      if(value < 0 || value > 100) throw new NumberFormatException();

      wizObj.setMethane(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("digesterPanelVSError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      methaneField.requestFocus();

      methaneField.selectAll();

      return false;

    }

    return true;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

    area.setText(getString("digesterPanelTextArea"));

    hrtLabel.setText(getString("hrtLabel"));

    hrtUnitsLabel.setText(getString("hrtUnitsLabel"));

    mixpLabel.setText(getString("mixpLabel"));

    mixpUnitsLabel.setText(getString("mixpUnitsLabel"));

    rhofwLabel.setText(getString("rhofwLabel"));

    rhofwUnitsLabel.setText(getString("rhofwUnitsLabel"));

    effreacLabel.setText(getString("effreacLabel"));

    effreacUnitsLabel.setText(getString("effreacUnitsLabel"));

    methaneLabel.setText(getString("methaneLabel"));

    methaneUnitsLabel.setText(getString("methaneUnitsLabel"));

  }

}

//End of File DigesterPanel.java
//File CostPanel.java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

public class CostPanel extends WizardPanel

{

  private MethaneWizardObject wizObj;

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JLabel spacer1 = new JLabel();

  private JLabel spacer2 = new JLabel();

  private JTextArea area = new JTextArea();

  private JLabel tfLabel     = new JLabel();

  private JLabel celecLabel        = new JLabel();

  private JLabel cbedLabel        = new JLabel();

  private JLabel ccowLabel    = new JLabel();

  private JLabel cheatLabel    = new JLabel();

  private JLabel cliqmanLabel  = new JLabel();

  private JLabel tfUnitsLabel = new JLabel();

  private JLabel celecUnitsLabel    = new JLabel();

  private JLabel cbedUnitsLabel    = new JLabel();

  private JLabel ccowUnitsLabel = new JLabel();

  private JLabel cheatUnitsLabel = new JLabel();

  private JLabel cliqmanUnitsLabel = new JLabel();

  private JTextField tfField = new JTextField(20);

  private JTextField celecField = new JTextField();

  private JTextField cbedField = new JTextField();

  private JTextField ccowField = new JTextField();

  private JTextField cheatField = new JTextField();

  private JTextField cliqmanField = new JTextField();

  public CostPanel()

  {

    setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    c.gridwidth = 3;

    c.fill = c.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.gridy = 1;

    c.gridx = 0;

    c.weighty = 1;

    c.insets = new Insets(0,10,0,0);

    gridbag.setConstraints(spacer1, c);

    add(spacer1);

    c.gridy = 2;

    c.weighty = 0;

    c.gridwidth = 1;

    gridbag.setConstraints(tfLabel, c);

    add(tfLabel);

    c.gridx = 1;

    gridbag.setConstraints(tfField, c);

    add(tfField);

    c.gridx = 2;

    gridbag.setConstraints(tfUnitsLabel, c);

    add(tfUnitsLabel);

    c.gridy++;

    c.gridx = 0;

    gridbag.setConstraints(celecLabel, c);

    add(celecLabel);

    c.gridx = 1;

    gridbag.setConstraints(celecField, c);

    add(celecField);

    c.gridx = 2;

    gridbag.setConstraints(celecUnitsLabel, c);

    add(celecUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(cbedLabel, c);

    add(cbedLabel);

    c.gridx = 1;

    gridbag.setConstraints(cbedField, c);

    add(cbedField);

    c.gridx = 2;

    gridbag.setConstraints(cbedUnitsLabel, c);

    add(cbedUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(ccowLabel, c);

    add(ccowLabel);

    c.gridx = 1;

    gridbag.setConstraints(ccowField, c);

    add(ccowField);

    c.gridx = 2;

    gridbag.setConstraints(ccowUnitsLabel, c);

    add(ccowUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(cheatLabel, c);

    add(cheatLabel);

    c.gridx = 1;

    gridbag.setConstraints(cheatField, c);

    add(cheatField);

    c.gridx = 2;

    gridbag.setConstraints(cheatUnitsLabel, c);

    add(cheatUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(cliqmanLabel, c);

    add(cliqmanLabel);

    c.gridx = 1;

    gridbag.setConstraints(cliqmanField, c);

    add(cliqmanField);

    c.gridx = 2;

    gridbag.setConstraints(cliqmanUnitsLabel, c);

    add(cliqmanUnitsLabel);

    c.gridy++;

    c.weighty = 1;

    gridbag.setConstraints(spacer2, c);

    add(spacer2);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    tfField.setText(Double.toString(wizObj.getTF()));

    celecField.setText(Double.toString(wizObj.getCElec()));

    cbedField.setText(Double.toString(wizObj.getCBed()));

    ccowField.setText(Double.toString(wizObj.getCCow()));

    cheatField.setText(Double.toString(wizObj.getCHeat()));

    cliqmanField.setText(Double.toString(wizObj.getCLiqMan()));

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    double value;

    try

    {

      value = Double.parseDouble(tfField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setTF(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("costPanelTFError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      tfField.requestFocus();

      tfField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(celecField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setCElec(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("costPanelCElecError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      celecField.requestFocus();

      celecField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(cbedField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setCBed(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("costPanelCBedError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      cbedField.requestFocus();

      cbedField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(ccowField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setCCow(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("costPanelCCowError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      ccowField.requestFocus();

      ccowField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(cheatField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setCHeat(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("costPanelCHeatError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      cheatField.requestFocus();

      cheatField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(cliqmanField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setCLiqMan(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("costPanelCLiqManError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      cliqmanField.requestFocus();

      cliqmanField.selectAll();

      return false;

    }

    return true;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

    area.setText(getString("costPanelTextArea"));

    tfLabel.setText(getString("tfLabel"));

    tfUnitsLabel.setText(getString("tfUnitsLabel"));

    celecLabel.setText(getString("celecLabel"));

    celecUnitsLabel.setText(getString("celecUnitsLabel"));

    cbedLabel.setText(getString("cbedLabel"));

    cbedUnitsLabel.setText(getString("cbedUnitsLabel"));

    ccowLabel.setText(getString("ccowLabel"));

    ccowUnitsLabel.setText(getString("ccowUnitsLabel"));

    cheatLabel.setText(getString("cheatLabel"));

    cheatUnitsLabel.setText(getString("cheatUnitsLabel"));

    cliqmanLabel.setText(getString("cliqmanLabel"));

    cliqmanUnitsLabel.setText(getString("cliqmanUnitsLabel"));

  }

}

//End of File CostPanel.java

//File EquipmentPanel.java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

public class EquipmentPanel extends WizardPanel

{

  private MethaneWizardObject wizObj;

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JLabel spacer1 = new JLabel();

  private JLabel spacer2 = new JLabel();

  private JTextArea area = new JTextArea();

  private JLabel digesterCostLabel     = new JLabel();

  private JLabel digesterLifeLabel     = new JLabel();

  private JLabel screwPressCostLabel   = new JLabel();

  private JLabel screwPressLifeLabel   = new JLabel();

  private JLabel heatExchangeCostLabel = new JLabel();

  private JLabel heatExchangeLifeLabel = new JLabel();

  private JLabel cogeneratorCostLabel  = new JLabel();

  private JLabel cogeneratorLifeLabel  = new JLabel();

  private JLabel digesterCostUnitsLabel     = new JLabel();

  private JLabel digesterLifeUnitsLabel     = new JLabel();

  private JLabel screwPressCostUnitsLabel   = new JLabel();

  private JLabel screwPressLifeUnitsLabel   = new JLabel();

  private JLabel heatExchangeCostUnitsLabel = new JLabel();

  private JLabel heatExchangeLifeUnitsLabel = new JLabel();

  private JLabel cogeneratorCostUnitsLabel  = new JLabel();

  private JLabel cogeneratorLifeUnitsLabel  = new JLabel();

  private JTextField digesterCostField     = new JTextField(20);

  private JTextField digesterLifeField     = new JTextField();

  private JTextField screwPressCostField   = new JTextField();

  private JTextField screwPressLifeField   = new JTextField();

  private JTextField heatExchangeCostField = new JTextField();

  private JTextField heatExchangeLifeField = new JTextField();

  private JTextField cogeneratorCostField  = new JTextField();

  private JTextField cogeneratorLifeField  = new JTextField();

  public EquipmentPanel()

  {

    setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    c.gridwidth = 3;

    c.fill = c.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.gridy = 1;

    c.gridx = 0;

    c.weighty = 1;

    c.insets = new Insets(0,10,0,0);

    gridbag.setConstraints(spacer1, c);

    add(spacer1);

    c.gridy = 2;

    c.weighty = 0;

    c.gridwidth = 1;

    gridbag.setConstraints(digesterCostLabel, c);

    add(digesterCostLabel);

    c.gridx = 1;

    gridbag.setConstraints(digesterCostField, c);

    add(digesterCostField);

    c.gridx = 2;

    gridbag.setConstraints(digesterCostUnitsLabel, c);

    add(digesterCostUnitsLabel);

    c.gridy++;

    c.gridx = 0;

    gridbag.setConstraints(digesterLifeLabel, c);

    add(digesterLifeLabel);

    c.gridx = 1;

    gridbag.setConstraints(digesterLifeField, c);

    add(digesterLifeField);

    c.gridx = 2;

    gridbag.setConstraints(digesterLifeUnitsLabel, c);

    add(digesterLifeUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(screwPressCostLabel, c);

    add(screwPressCostLabel);

    c.gridx = 1;

    gridbag.setConstraints(screwPressCostField, c);

    add(screwPressCostField);

    c.gridx = 2;

    gridbag.setConstraints(screwPressCostUnitsLabel, c);

    add(screwPressCostUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(screwPressLifeLabel, c);

    add(screwPressLifeLabel);

    c.gridx = 1;

    gridbag.setConstraints(screwPressLifeField, c);

    add(screwPressLifeField);

    c.gridx = 2;

    gridbag.setConstraints(screwPressLifeUnitsLabel, c);

    add(screwPressLifeUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(heatExchangeCostLabel, c);

    add(heatExchangeCostLabel);

    c.gridx = 1;

    gridbag.setConstraints(heatExchangeCostField, c);

    add(heatExchangeCostField);

    c.gridx = 2;

    gridbag.setConstraints(heatExchangeCostUnitsLabel, c);

    add(heatExchangeCostUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(heatExchangeLifeLabel, c);

    add(heatExchangeLifeLabel);

    c.gridx = 1;

    gridbag.setConstraints(heatExchangeLifeField, c);

    add(heatExchangeLifeField);

    c.gridx = 2;

    gridbag.setConstraints(heatExchangeLifeUnitsLabel, c);

    add(heatExchangeLifeUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(cogeneratorCostLabel, c);

    add(cogeneratorCostLabel);

    c.gridx = 1;

    gridbag.setConstraints(cogeneratorCostField, c);

    add(cogeneratorCostField);

    c.gridx = 2;

    gridbag.setConstraints(cogeneratorCostUnitsLabel, c);

    add(cogeneratorCostUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(cogeneratorLifeLabel, c);

    add(cogeneratorLifeLabel);

    c.gridx = 1;

    gridbag.setConstraints(cogeneratorLifeField, c);

    add(cogeneratorLifeField);

    c.gridx = 2;

    gridbag.setConstraints(cogeneratorLifeUnitsLabel, c);

    add(cogeneratorLifeUnitsLabel);

    c.gridy++;

    c.weighty = 1;

    gridbag.setConstraints(spacer2, c);

    add(spacer2);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    digesterCostField.setText(Double.toString(wizObj.getDigesterCost()));

    digesterLifeField.setText(Double.toString(wizObj.getDigesterLife()));

    screwPressCostField.setText(Double.toString(wizObj.getScrewPressCost()));

    screwPressLifeField.setText(Double.toString(wizObj.getScrewPressLife()));

    heatExchangeCostField.setText(Double.toString(wizObj.getHeatExchangeCost()));

    heatExchangeLifeField.setText(Double.toString(wizObj.getHeatExchangeLife()));

    cogeneratorCostField.setText(Double.toString(wizObj.getCogeneratorCost()));

    cogeneratorLifeField.setText(Double.toString(wizObj.getCogeneratorLife()));

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    double value;

    try

    {

      value = Double.parseDouble(digesterCostField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setDigesterCost(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelDCostError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      digesterCostField.requestFocus();

      digesterCostField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(digesterLifeField.getText());

      if(value <= 0) throw new NumberFormatException();

      wizObj.setDigesterLife(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelDLifeError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      digesterLifeField.requestFocus();

      digesterLifeField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(screwPressCostField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setScrewPressCost(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelSCostError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      screwPressCostField.requestFocus();

      screwPressCostField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(screwPressLifeField.getText());

      if(value <= 0) throw new NumberFormatException();

      wizObj.setScrewPressLife(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelSLifeError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      screwPressLifeField.requestFocus();

      screwPressLifeField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(heatExchangeCostField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setHeatExchangeCost(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelHCostError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      heatExchangeCostField.requestFocus();

      heatExchangeCostField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(heatExchangeLifeField.getText());

      if(value <= 0) throw new NumberFormatException();

      wizObj.setHeatExchangeLife(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelHLifeError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      heatExchangeLifeField.requestFocus();

      heatExchangeLifeField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(cogeneratorCostField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setCogeneratorCost(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelCCostError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      cogeneratorCostField.requestFocus();

      cogeneratorCostField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(cogeneratorLifeField.getText());

      if(value <= 0) throw new NumberFormatException();

      wizObj.setCogeneratorLife(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("equipmentPanelCLifeError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      cogeneratorLifeField.requestFocus();

      cogeneratorLifeField.selectAll();

      return false;

    }

    return true;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

    area.setText(getString("costPanelTextArea"));

    digesterCostLabel.setText(getString("digesterCostLabel"));

    digesterCostUnitsLabel.setText(getString("digesterCostUnitsLabel"));

    digesterLifeLabel.setText(getString("digesterLifeLabel"));

    digesterLifeUnitsLabel.setText(getString("digesterLifeUnitsLabel"));

    screwPressCostLabel.setText(getString("screwPressCostLabel"));

    screwPressCostUnitsLabel.setText(getString("screwPressCostUnitsLabel"));

    screwPressLifeLabel.setText(getString("screwPressLifeLabel"));

    screwPressLifeUnitsLabel.setText(getString("screwPressLifeUnitsLabel"));

    heatExchangeCostLabel.setText(getString("heatExchangeCostLabel"));

    heatExchangeCostUnitsLabel.setText(getString("heatExchangeCostUnitsLabel"));

    heatExchangeLifeLabel.setText(getString("heatExchangeLifeLabel"));

    heatExchangeLifeUnitsLabel.setText(getString("heatExchangeLifeUnitsLabel"));

    cogeneratorCostLabel.setText(getString("cogeneratorCostLabel"));

    cogeneratorCostUnitsLabel.setText(getString("cogeneratorCostUnitsLabel"));

    cogeneratorLifeLabel.setText(getString("cogeneratorLifeLabel"));

    cogeneratorLifeUnitsLabel.setText(getString("cogeneratorLifeUnitsLabel"));

  }

}

//End of File EquipmentPanel.java

//File LaborPanel.java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

public class LaborPanel extends WizardPanel

{

  private MethaneWizardObject wizObj;

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JLabel spacer1 = new JLabel();

  private JLabel spacer2 = new JLabel();

  private JTextArea area = new JTextArea();

  private JLabel insuranceLabel      = new JLabel();

  private JLabel techSalaryLabel     = new JLabel();

  private JLabel managerSalaryLabel  = new JLabel();

  private JLabel operatorSalaryLabel = new JLabel();

  private JLabel driverSalaryLabel   = new JLabel();

  private JLabel insuranceUnitsLabel      = new JLabel();

  private JLabel techSalaryUnitsLabel     = new JLabel();

  private JLabel managerSalaryUnitsLabel  = new JLabel();

  private JLabel operatorSalaryUnitsLabel = new JLabel();

  private JLabel driverSalaryUnitsLabel   = new JLabel();

  private JTextField insuranceField      = new JTextField(5);

  private JTextField techSalaryField     = new JTextField();

  private JTextField managerSalaryField  = new JTextField();

  private JTextField operatorSalaryField = new JTextField();

  private JTextField driverSalaryField   = new JTextField();

  private JTextField techField     = new JTextField(5);

  private JTextField managerField  = new JTextField();

  private JTextField operatorField = new JTextField();

  private JTextField driverField   = new JTextField();

  public LaborPanel()

  {

    setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    c.gridwidth = 4;

    c.fill = c.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.anchor = c.WEST;

    c.fill = c.HORIZONTAL;

    c.gridy = 1;

    c.gridx = 0;

    c.weighty = 1;

    c.gridwidth = 1;

    c.insets = new Insets(5,5,5,5);

    gridbag.setConstraints(spacer1, c);

    add(spacer1);

    c.gridy++;

    c.gridx = 0;

    c.weighty = 0;

    c.gridwidth = 2;

    gridbag.setConstraints(insuranceLabel, c);

    add(insuranceLabel);

    c.gridx = 2;

    c.gridwidth = 1;

    c.weightx = 0;

    gridbag.setConstraints(insuranceField, c);

    add(insuranceField);

    c.gridx = 3;

    gridbag.setConstraints(insuranceUnitsLabel, c);

    add(insuranceUnitsLabel);

    c.gridy++;

    c.gridx = 0;

    gridbag.setConstraints(techField, c);

    add(techField);

    c.gridx = 1;

    c.weightx = 1;

    gridbag.setConstraints(techSalaryLabel, c);

    add(techSalaryLabel);

    c.gridx = 2;

    c.weightx = 0;

    gridbag.setConstraints(techSalaryField, c);

    add(techSalaryField);

    c.gridx = 3;

    gridbag.setConstraints(techSalaryUnitsLabel, c);

    add(techSalaryUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(managerField, c);

    add(managerField);

    c.gridx = 1;

    gridbag.setConstraints(managerSalaryLabel, c);

    add(managerSalaryLabel);

    c.gridx = 2;

    gridbag.setConstraints(managerSalaryField, c);

    add(managerSalaryField);

    c.gridx = 3;

    gridbag.setConstraints(managerSalaryUnitsLabel, c);

    add(managerSalaryUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(operatorField, c);

    add(operatorField);

    c.gridx = 1;

    gridbag.setConstraints(operatorSalaryLabel, c);

    add(operatorSalaryLabel);

    c.gridx = 2;

    gridbag.setConstraints(operatorSalaryField, c);

    add(operatorSalaryField);

    c.gridx = 3;

    gridbag.setConstraints(operatorSalaryUnitsLabel, c);

    add(operatorSalaryUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(driverField, c);

    add(driverField);

    c.gridx = 1;

    gridbag.setConstraints(driverSalaryLabel, c);

    add(driverSalaryLabel);

    c.gridx = 2;

    gridbag.setConstraints(driverSalaryField, c);

    add(driverSalaryField);

    c.gridx = 3;

    gridbag.setConstraints(driverSalaryUnitsLabel, c);

    add(driverSalaryUnitsLabel);

    c.gridy++;

    c.weighty = 1;

    gridbag.setConstraints(spacer2, c);

    add(spacer2);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    insuranceField.setText(Double.toString(wizObj.getInsurance()));

    techSalaryField.setText(Double.toString(wizObj.getTechSalary()));

    managerSalaryField.setText(Double.toString(wizObj.getManagerSalary()));

    operatorSalaryField.setText(Double.toString(wizObj.getOperatorSalary()));

    driverSalaryField.setText(Double.toString(wizObj.getDriverSalary()));

    techField.setText(Double.toString(wizObj.getTech()));

    managerField.setText(Double.toString(wizObj.getManager()));

    operatorField.setText(Double.toString(wizObj.getOperator()));

    driverField.setText(Double.toString(wizObj.getDriver()));

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

   double value;

   try

    {

      value = Double.parseDouble(insuranceField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setInsurance(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelInsuranceError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      insuranceField.requestFocus();

      insuranceField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(techSalaryField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setTechSalary(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelTechSalaryError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      techSalaryField.requestFocus();

      techSalaryField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(managerSalaryField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setManagerSalary(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelManagerSalaryError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      managerSalaryField.requestFocus();

      managerSalaryField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(operatorSalaryField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setOperatorSalary(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelOperatorSalaryError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      operatorSalaryField.requestFocus();

      operatorSalaryField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(driverSalaryField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setDriverSalary(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelDriverSalaryError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      driverSalaryField.requestFocus();

      driverSalaryField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(techField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setTech(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelTechError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      techField.requestFocus();

      techField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(managerField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setManager(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelManagerError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      managerField.requestFocus();

      managerField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(operatorField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setOperator(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelOperatorError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      operatorField.requestFocus();

      operatorField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(driverField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setDriver(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("laborPanelDriverError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      driverField.requestFocus();

      driverField.selectAll();

      return false;

    }

   return true;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

    area.setText(getString("laborPanelTextArea"));

    insuranceLabel.setText(getString("insuranceLabel"));

    insuranceUnitsLabel.setText(getString("insuranceUnitsLabel"));

    techSalaryLabel.setText(getString("techSalaryLabel"));

    techSalaryUnitsLabel.setText(getString("techSalaryUnitsLabel"));

    managerSalaryLabel.setText(getString("managerSalaryLabel"));

    managerSalaryUnitsLabel.setText(getString("managerSalaryUnitsLabel"));

    operatorSalaryLabel.setText(getString("operatorSalaryLabel"));

    operatorSalaryUnitsLabel.setText(getString("operatorSalaryUnitsLabel"));

    driverSalaryLabel.setText(getString("driverSalaryLabel"));

    driverSalaryUnitsLabel.setText(getString("driverSalaryUnitsLabel"));

  }

}

//End of File LaborPanel.java

//File MiscPanel.java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

public class MiscPanel extends WizardPanel

{

  private MethaneWizardObject wizObj;

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JLabel spacer1 = new JLabel();

  private JLabel spacer2 = new JLabel();

  private JTextArea area = new JTextArea();

  private JLabel effEngLabel     = new JLabel();

  private JLabel effHeatExcLabel        = new JLabel();

  private JLabel fuelCostLabel        = new JLabel();

  private JLabel buildingCostLabel    = new JLabel();

  private JLabel storageCostLabel    = new JLabel();

  private JLabel volLossFactorLabel  = new JLabel();

  private JLabel effEngUnitsLabel = new JLabel();

  private JLabel effHeatExcUnitsLabel    = new JLabel();

  private JLabel fuelCostUnitsLabel    = new JLabel();

  private JLabel buildingCostUnitsLabel = new JLabel();

  private JLabel storageCostUnitsLabel = new JLabel();

  private JLabel volLossFactorUnitsLabel = new JLabel();

  private JTextField effEngField = new JTextField(20);

  private JTextField effHeatExcField = new JTextField();

  private JTextField fuelCostField = new JTextField();

  private JTextField buildingCostField = new JTextField();

  private JTextField storageCostField = new JTextField();

  private JTextField volLossFactorField = new JTextField();

  public MiscPanel()

  {

    setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    c.gridwidth = 3;

    c.fill = c.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.gridy = 1;

    c.gridx = 0;

    c.weighty = 1;

    c.insets = new Insets(0,10,0,0);

    gridbag.setConstraints(spacer1, c);

    add(spacer1);

    c.gridy = 2;

    c.weighty = 0;

    c.gridwidth = 1;

    gridbag.setConstraints(effEngLabel, c);

    add(effEngLabel);

    c.gridx = 1;

    gridbag.setConstraints(effEngField, c);

    add(effEngField);

    c.gridx = 2;

    gridbag.setConstraints(effEngUnitsLabel, c);

    add(effEngUnitsLabel);

    c.gridy++;

    c.gridx = 0;

    gridbag.setConstraints(effHeatExcLabel, c);

    add(effHeatExcLabel);

    c.gridx = 1;

    gridbag.setConstraints(effHeatExcField, c);

    add(effHeatExcField);

    c.gridx = 2;

    gridbag.setConstraints(effHeatExcUnitsLabel, c);

    add(effHeatExcUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(fuelCostLabel, c);

    add(fuelCostLabel);

    c.gridx = 1;

    gridbag.setConstraints(fuelCostField, c);

    add(fuelCostField);

    c.gridx = 2;

    gridbag.setConstraints(fuelCostUnitsLabel, c);

    add(fuelCostUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(buildingCostLabel, c);

    add(buildingCostLabel);

    c.gridx = 1;

    gridbag.setConstraints(buildingCostField, c);

    add(buildingCostField);

    c.gridx = 2;

    gridbag.setConstraints(buildingCostUnitsLabel, c);

    add(buildingCostUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(storageCostLabel, c);

    add(storageCostLabel);

    c.gridx = 1;

    gridbag.setConstraints(storageCostField, c);

    add(storageCostField);

    c.gridx = 2;

    gridbag.setConstraints(storageCostUnitsLabel, c);

    add(storageCostUnitsLabel);

    c.gridx = 0;

    c.gridy++;

    gridbag.setConstraints(volLossFactorLabel, c);

    add(volLossFactorLabel);

    c.gridx = 1;

    gridbag.setConstraints(volLossFactorField, c);

    add(volLossFactorField);

    c.gridx = 2;

    gridbag.setConstraints(volLossFactorUnitsLabel, c);

    add(volLossFactorUnitsLabel);

    c.gridy++;

    c.weighty = 1;

    gridbag.setConstraints(spacer2, c);

    add(spacer2);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    effEngField.setText(Double.toString(wizObj.getEffEng()));

    effHeatExcField.setText(Double.toString(wizObj.getEffHeatExc()));

    fuelCostField.setText(Double.toString(wizObj.getFuelCost()));

    buildingCostField.setText(Double.toString(wizObj.getBuildingCost()));

    storageCostField.setText(Double.toString(wizObj.getStorageCost()));

    volLossFactorField.setText(Double.toString(wizObj.getVolLossFactor()));

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    double value;

    try

    {

      value = Double.parseDouble(effEngField.getText());

      if(value < 0 || value > 100) throw new NumberFormatException();

      wizObj.setEffEng(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("miscPanelEffEngError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      effEngField.requestFocus();

      effEngField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(effHeatExcField.getText());

      if(value < 0 || value > 100) throw new NumberFormatException();

      wizObj.setEffHeatExc(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("miscPanelEffHeatExcError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      effHeatExcField.requestFocus();

      effHeatExcField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(fuelCostField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setFuelCost(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("miscPanelCBedError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      fuelCostField.requestFocus();

      fuelCostField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(buildingCostField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setBuildingCost(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("miscPanelBuildingCostError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      buildingCostField.requestFocus();

      buildingCostField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(storageCostField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setStorageCost(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("miscPanelStorageCostError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      storageCostField.requestFocus();

      storageCostField.selectAll();

      return false;

    }

    try

    {

      value = Double.parseDouble(volLossFactorField.getText());

      if(value < 0) throw new NumberFormatException();

      wizObj.setVolLossFactor(value);

    }

    catch(NumberFormatException e)

    {

      JOptionPane.showMessageDialog(null, getString("miscPanelVolLossFactorError"),

                                    getString("error"),

                                    JOptionPane.ERROR_MESSAGE);

      volLossFactorField.requestFocus();

      volLossFactorField.selectAll();

      return false;

    }

    return true;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

    area.setText(getString("miscPanelTextArea"));

    effEngLabel.setText(getString("effEngLabel"));

    effEngUnitsLabel.setText(getString("effEngUnitsLabel"));

    effHeatExcLabel.setText(getString("effHeatExcLabel"));

    effHeatExcUnitsLabel.setText(getString("effHeatExcUnitsLabel"));

    fuelCostLabel.setText(getString("fuelCostLabel"));

    fuelCostUnitsLabel.setText(getString("fuelCostUnitsLabel"));

    buildingCostLabel.setText(getString("buildingCostLabel"));

    buildingCostUnitsLabel.setText(getString("buildingCostUnitsLabel"));

    storageCostLabel.setText(getString("storageCostLabel"));

    storageCostUnitsLabel.setText(getString("storageCostUnitsLabel"));

    volLossFactorLabel.setText(getString("volLossFactorLabel"));

    volLossFactorUnitsLabel.setText(getString("volLossFactorUnitsLabel"));

  }

}

//End of File MiscPanel.java

//File FarmInfoPanel.java

import com.bws42.wizard.WizardException;

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import java.awt.Point;

import java.awt.event.FocusEvent;

import java.awt.event.FocusListener;

import javax.swing.BorderFactory;

import javax.swing.JLabel;

import javax.swing.JOptionPane;

import javax.swing.JPanel;

import javax.swing.JScrollPane;

import javax.swing.JTextArea;

import javax.swing.JTextField;

import javax.swing.border.BevelBorder;

import javax.swing.border.Border;

public class FarmInfoPanel extends WizardPanel implements FocusListener

{

  private MethaneWizardObject wizObj;

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private GridBagConstraints c2 = new GridBagConstraints();

  private GridBagConstraints c3 = new GridBagConstraints();

  private Border border = BorderFactory.createBevelBorder(BevelBorder.LOWERED);

  private JPanel panel = new JPanel();

  private JScrollPane scroll = new JScrollPane(panel);

  private JTextArea area = new JTextArea();

  private JPanel[] panels;

  private JLabel[] farmLabels;

  private JTextField[] cowFields;

  private JTextField[] distFields;

  private JLabel[] cowLabels;

  private JLabel[] distLabels;

  public FarmInfoPanel()

  {

    setLayout(gridbag);

    panel.setLayout(gridbag);

    area.setEditable(false);

    area.setLineWrap(true);

    area.setWrapStyleWord(true);

    area.setOpaque(false);

    scroll.setHorizontalScrollBarPolicy(JScrollPane.HORIZONTAL_SCROLLBAR_NEVER);

    c.fill = GridBagConstraints.BOTH;

    c.insets = new Insets(10,10,10,10);

    c.weightx = 1;

    gridbag.setConstraints(area, c);

    add(area);

    c.gridy = 1;

    c.weighty = 1;

    gridbag.setConstraints(scroll, c);

    add(scroll);

    c2.gridx = 0;

    c2.gridy = 0;

    c2.weightx = 1;

    c2.fill = GridBagConstraints.BOTH;

    c2.insets = new Insets(2,2,2,2);

    c3.fill = GridBagConstraints.HORIZONTAL;

    c3.weightx = 1;

    c3.insets = new Insets(5,5,5,5);

  }

  public void setLanguage()

  {

    area.setText(getString("farmInfoPanelTextArea"));

  }

  public boolean validateContents()

  {

    int numFarms = wizObj.getNumFarms();

    double[] cows = new double[numFarms];

    double[] dist = new double[numFarms];

    for(int i = 0; i < numFarms; i++)

    {

      try

      {

        cows[i] = Double.parseDouble(cowFields[i].getText());

        if(cows[i] < 0) throw new NumberFormatException();

      }

      catch(NumberFormatException e)

      {

        JOptionPane.showMessageDialog(null, getString("farmInfoPanelCowError",

                                      new String[]{Integer.toString(i + 1)}),

                                      getString("error"),

                                      JOptionPane.ERROR_MESSAGE);

        cowFields[i].requestFocus();

        return false;

      }

      try

      {

        dist[i] = Double.parseDouble(distFields[i].getText());

        if(dist[i] < 0) throw new NumberFormatException();

      }

      catch(NumberFormatException e)

      {

        JOptionPane.showMessageDialog(null, getString("farmInfoPanelDistError",

                                      new String[]{Integer.toString(i + 1)}),

                                      getString("error"),

                                      JOptionPane.ERROR_MESSAGE);

        distFields[i].requestFocus();

        return false;

      }

    }

    wizObj.setCows(cows);

    wizObj.setDistances(dist);

    return true;

  }

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    int numFarms = wizObj.getNumFarms();

    if(panels != null && panels.length == numFarms) return;

    panel.removeAll();

    panels     = new JPanel[numFarms];

    farmLabels = new JLabel[numFarms];

    cowLabels  = new JLabel[numFarms];

    distLabels = new JLabel[numFarms];

    cowFields  = new JTextField[numFarms];

    distFields = new JTextField[numFarms];

    for(int i = 0; i < numFarms; i++)

    {

      panels[i] = new JPanel(gridbag);

      panels[i].setBorder(border);

      c3.gridx = 0;

      c3.gridy = 0;

      farmLabels[i] = new JLabel(getString("farm") + " " + (i+1));

      gridbag.setConstraints(farmLabels[i], c3);

      panels[i].add(farmLabels[i]);

      c3.gridy++;

      cowLabels[i] = new JLabel(getString("cows"));

      gridbag.setConstraints(cowLabels[i], c3);

      panels[i].add(cowLabels[i]);

      c3.gridx = 1;

      cowFields[i] = new JTextField(5);

      cowFields[i].addFocusListener(this);

      gridbag.setConstraints(cowFields[i], c3);

      panels[i].add(cowFields[i]);

      c3.gridy++;

      c3.gridx = 0;

      distLabels[i] = new JLabel(getString("distance"));

      gridbag.setConstraints(distLabels[i], c3);

      panels[i].add(distLabels[i]);

      c3.gridx = 1;

      distFields[i] = new JTextField(5);

      distFields[i].addFocusListener(this);

      gridbag.setConstraints(distFields[i], c3);

      panels[i].add(distFields[i]);

      c2.gridy = i;

      gridbag.setConstraints(panels[i], c2);

      panel.add(panels[i]);

    }

    scroll.getVerticalScrollBar().setValue(0);

  }

  public void panelInstalled()

  {

    int height = panels[0].getSize().height + 4;

    scroll.getVerticalScrollBar().setUnitIncrement(height);

    cowFields[0].requestFocus();

  }

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  public void focusGained(FocusEvent e)

  {

    JTextField field = (JTextField)e.getComponent();

    int i;

    for(i = 0; i < panels.length; i++)

    {

      if(field == cowFields[i]) break;

      if(field == distFields[i]) break;

    }

    int panLoc = panels[i].getLocation().y - 2;

    int panSiz = panels[i].getSize().height + 4;

    int scrLoc = scroll.getViewport().getViewPosition().y;

    int scrSiz = scroll.getViewport().getExtentSize().height;

    if(panLoc + panSiz > scrLoc + scrSiz)

    {

      Point top = new Point(0, panLoc + panSiz - scrSiz);

      scroll.getViewport().setViewPosition(top);

      scroll.repaint();

    }

    else if(panLoc < scrLoc)

    {

      Point top = new Point(0, panLoc);

      scroll.getViewport().setViewPosition(top);

      scroll.repaint();

    }

    field.selectAll();

  }

  public void focusLost(FocusEvent e)

  {

  }

}

//End of File FarmInfoPanel.java

//File of OutputPanel.java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import java.text.DecimalFormat;

import javax.swing.JEditorPane;

import javax.swing.JScrollPane;

import javax.swing.SwingUtilities;

public class OutputPanel extends WizardPanel

{

  private MethaneWizardObject wizObj = new MethaneWizardObject();

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JEditorPane main = new JEditorPane();

  private JScrollPane scroll = new JScrollPane(main);

  private DecimalFormat cash = new DecimalFormat("'$'#,###,###,###,##0.00");

  public OutputPanel()

  {

    setLayout(gridbag);

    main.setContentType("text/html");

    main.setOpaque(false);

    main.setEditable(false);

    scroll.setHorizontalScrollBarPolicy(JScrollPane.HORIZONTAL_SCROLLBAR_NEVER);

    scroll.setVerticalScrollBarPolicy(JScrollPane.VERTICAL_SCROLLBAR_ALWAYS);

    c.gridwidth = 2;

    c.fill = c.BOTH;

    c.insets = new Insets(5,5,5,5);

    c.weightx = 1;

    c.weighty = 1;

    gridbag.setConstraints(scroll, c);

    add(scroll);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    wizObj.calculate();

    StringBuffer html = new StringBuffer();

    html.append("<html><body><h3>Profits</h3><table width=\"100%\">");

    html.append("<tr><td>").append(getString("tippingFees"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getProfitTF()));

    html.append("</td></tr><tr><td>").append(getString("electricityProfits"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPElec()));

    html.append("</td></tr><tr><td>").append(getString("beddingSales"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPBS()));

    html.append("</td></tr><tr><td>").append(getString("liquidManureSales"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPLiqMan()));

    html.append("</td></tr><tr><td>").append(getString("excessHeatValue"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPHeat()));

    html.append("</td></tr></table><h3>Expenses</h3><table width=\"100%\">");

    html.append("<tr><td>").append(getString("manureFromFarmers"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getTcManure()));

    html.append("</td></tr><tr><td>").append(getString("transportationCost"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getCTrans()));

    html.append("</td></tr><tr><td>").append(getString("insuranceCost"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getInsurance()));

    html.append("</td></tr><tr><td>").append(getString("laborCost"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getTcLabor()));

    html.append("</td></tr><tr><td>").append(getString("maintenance"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getMaintenance()));

    html.append("</td></tr></table><h3>Equipment Costs</h3>");

    html.append("<table width=\"100%\"><tr><td>");

    html.append(getString("digester")).append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getDigesterCost()));

    html.append("</td></tr><tr><td>").append(getString("screwPress"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getScrewPressCost()));

    html.append("</td></tr><tr><td>").append(getString("heatExchange"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getHeatExchangeCost()));

    html.append("</td></tr><tr><td>").append(getString("building"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getBuildingCost()));

    html.append("</td></tr><tr><td>").append(getString("cogenerator"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getCogeneratorCost()));

    html.append("</td></tr><tr><td>").append(getString("fuelCost"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getTcFuel()));

    html.append("</td></tr><tr><td>").append(getString("storage"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getStorageCost()));

    html.append("</td></tr></table></body></html>");

    main.setText(html.toString());

    SwingUtilities.invokeLater(new Runnable()

    {

      public void run()

      {

        scroll.getVerticalScrollBar().setValue(0);

      }

    });

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    return true;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

  }

}

//End of File OutputPanel.java

//File YearlyOutputPanel.java

import com.bws42.wizard.WizardObject;

import com.bws42.wizard.WizardPanel;

import java.awt.GridBagConstraints;

import java.awt.GridBagLayout;

import java.awt.Insets;

import java.text.DecimalFormat;

import javax.swing.JEditorPane;

import javax.swing.JScrollPane;

import javax.swing.SwingUtilities;

public class YearlyOutputPanel extends WizardPanel

{

  private MethaneWizardObject wizObj = new MethaneWizardObject();

  private GridBagLayout gridbag = new GridBagLayout();

  private GridBagConstraints c  = new GridBagConstraints();

  private JEditorPane main = new JEditorPane();

  private JScrollPane scroll = new JScrollPane(main);

  private DecimalFormat cash = new DecimalFormat("'$'#,###,###,###,##0.00");

  public YearlyOutputPanel()

  {

    setLayout(gridbag);

    main.setContentType("text/html");

    main.setOpaque(false);

    main.setEditable(false);

    c.gridwidth = 2;

    c.fill = c.BOTH;

    c.insets = new Insets(5,5,5,5);

    c.weightx = 1;

    c.weighty = 1;

    gridbag.setConstraints(scroll, c);

    add(scroll);

  }

  /**

   * Sets the WizardObject in use by the Wizard.

   * @param obj the WizardObject in use by the Wizard.

   **/

  public void setWizardObject(WizardObject obj)

  {

    wizObj = (MethaneWizardObject)obj;

    StringBuffer html = new StringBuffer();

    html.append("<html><body><h3>Profits</h3><table width=\"100%\">");

    html.append("<tr><td>").append(getString("tippingFeesYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getProfitTF() * 365));

    html.append("</td></tr><tr><td>").append(getString("electricityProfitsYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPElec() * 365));

    html.append("</td></tr><tr><td>").append(getString("beddingSalesYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPBS() * 365));

    html.append("</td></tr><tr><td>").append(getString("liquidManureSalesYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPLiqMan() * 365));

    html.append("</td></tr><tr><td>").append(getString("excessHeatValueYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getPHeat() * 365));

    html.append("</td></tr></table><h3>Expenses</h3><table width=\"100%\">");

    html.append("<tr><td>").append(getString("manureFromFarmersYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getTcManure() * 365));

    html.append("</td></tr><tr><td>").append(getString("transportationCostYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getCTrans()*365));

    html.append("</td></tr><tr><td>").append(getString("insuranceCost"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getInsurance()));

    html.append("</td></tr><tr><td>").append(getString("laborCost"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getTcLabor()));

    html.append("</td></tr><tr><td>").append(getString("maintenanceYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getMaintenance()*365));

    html.append("</td></tr></table><h3>Equipment Costs</h3>");

    html.append("<table width=\"100%\"><tr><td>");

    html.append(getString("digesterYr")).append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getDigesterCost() / wizObj.getDigesterLife() ));

    html.append("</td></tr><tr><td>").append(getString("screwPressYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getScrewPressCost() / wizObj.getScrewPressLife() ));

    html.append("</td></tr><tr><td>").append(getString("heatExchangeYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getHeatExchangeCost() / wizObj.getHeatExchangeLife()));

    html.append("</td></tr><tr><td>").append(getString("buildingYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getBuildingCost() * .05));

    html.append("</td></tr><tr><td>").append(getString("cogeneratorYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getCogeneratorCost() / wizObj.getCogeneratorLife() ));

    html.append("</td></tr><tr><td>").append(getString("fuelCostYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getTcFuel()*365));

    html.append("</td></tr><tr><td>").append(getString("storageYr"));

    html.append("</td><td align=\"right\">");

    html.append(cash.format(wizObj.getStorageCost()*.05));

    html.append("</td></tr></table><h2>Yearly Cash Flow</h2>");

    if(wizObj.getTotalProfit() < 0)

    {

      html.append("<p color=\"red\">");

    }

    else

    {

      html.append("<p>");

    }

    html.append(cash.format(wizObj.getTotalProfit())).append("</p><br><br>");

    html.append("</body></html>");

    main.setText(html.toString());

    SwingUtilities.invokeLater(new Runnable()

    {

      public void run()

      {

        scroll.getVerticalScrollBar().setValue(0);

      }

    });

  }

  public boolean isNextAvailable()

  {

    return false;

  }

  /**

   * Returns the WizardObject in use by the Wizard.

   * @return the WizardObject in use by the Wizard.

   **/

  public WizardObject getWizardObject()

  {

    return wizObj;

  }

  /**

   * Makes sure the selected temp directory is in fact a directory.

   * @return true if it is a directory

   **/

  public boolean validateContents()

  {

    return false;

  }

  /**

   * Sets the text of buttons and dialogs.

   **/

  public void setLanguage()

  {

  }

}

//End of File YearlyOutputPanel.java
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{

\CREATOR(MathMagic Personal Win v2.0.0)
\TITLE(Equation-1)

\VERSION(2, 1, 0)

\DATE(5, 18, 2006, 01:35:11)
\EXPLAIN()

}

\SETTING

{
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\CREATOR(MathMagic Personal Win v2.0.0)
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\VERSION(2, 1, 0)
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\EXPLAIN()
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\SETTING
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\STYLE(0,MMTimes, 0)
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\STYLE(2,MMTimes, 2)
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\STYLE(4,MMGreek, 0)

\STYLE(5,MMTimes, 1)
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\SPACING(42,1, 20)
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\ROOT(0.05,0.6,0.15,0.23,0.085)

\COLOR(0,Normal Text,0.00000000000000,0.00000000000000,0.00000000000000,1.0)
\BKCOLOR(1)
}

\CONTENT
{

\B{\C(BP)\S(187)\SP(5)\C(\()\C(V)\C[,,1,,,,,,](M)\SP(5)\C[,,0,,,,,,](*)\SP(5)\C[,,0,,,,,,](4)\C[,,0,,,,,,](.)\C[,,0,,,,,,](3)\C[,,0,,,,,,](\))\SP(5)\S(378)\SP(5)\C(\[)\C(V)\C[,,1,,,,,,](M)\SP(5)\C(*)\SP(5)\C(\()\T(6){\B{\C(100)}\B{\C(100)\SP(5)\S(291)\SP(5)\C(Mixp)}\V(23)}\C(\))\SP(5)\C(*)\SP(5)\T(6){\B{\C(100)}\B{\C(Mixp)}\V(23)}\C(\])\SP(5)\C(*)\SP(5)\C(17)\C(.)\C(2)}
}



