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FarmWare

Computer-based analytical tool

Evaluates the economic viability of on-farm
methane recovery

Presents potential environmental and energy
Denefits

Dairy and Swine farms




FarmWare v.3

Design based on FarmWare v.2
Upgraded design for Windows 98 and |ater
Demo-stage

— Currently Undergoing QA for methodology and
calculations

— Will be available for download from a project
website




FarmWare v.3: Opening Screen
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E FarmWare: Welcome
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Welcome

Welcome to FarmWare version 3.0!

FarmWare is an analytical tool designed to identify the potential
benefits of integrating anaerobic digestion into an existing or
planned dairy or swine manure management system. By using
FarmWare, you will learn about the costs of these types of systems
and the potential environmemntal and financial benefits.

[fyou are a new user, you rmay want to review these brief instructions:

| Getting Started _
| Run Farmare |




Step 1: Enter Farm Characteristics

- name, address, county

- farm type

- animals on site and housing
- current and planned waste

management



FarmWare v.3. Genera Site Information:
Typical California Drylot Feedlane Flush
Manure Handling




FarmWare v.3: General Site Information

I ™ FarmWare: General Site Information E@|g}

ENERGY AND POLLUTION

PREVENTION

Beg' n N ew General Site | Setup Farm Baseline Waste Biogas Waste Energy Environmental

Analysis

OR Farm Details Climate Details

Open EXlStl ng Farm Type:

Anal ySIS Mame Of Farr11: li
Address Line 1: I—
Address Line 2: I—

City: Ii
State: I—_|
County: I—_]

New | Open | Background Data
Please press the "Open” to analyse the existing file or to create a new one press "New"
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Mame Of Preparer:
Date Prepared: (mmiddiyyyy)




FarmWare v.3: General Site Information

I (™ FarmWare: General Site Information E]@| ‘
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Existing
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An a|y S Information | Analysis | description | Management System | Management System | Consumption Impact s
New | Open | Background Data
Please press the "Open” to analyse the existing file or to create a new one press "New™

Farm Details Climate Details
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FarmWare Details

Shanelles Dairy 465 Milkroad Lane Foute B5°
iverroad Dairy Products 3 River Road Foute 773
tone Farms 123 Main Avenue Tower Boule

ch Pork

F arm Twpe Farm Mame Address Line 1 Address

Frederick Farms

Kineath Swine evern Ps Route 44 L]
Brakel Brown and Reid, Inc. A0, Box 495 Foute 480




FarmWare v.3: General Site Information

E FarmWare: General Site Information

ENERGY AND POLLUTION

Begin New J (3. PREVENTION
Analysis —

General Site
Information

New | Open | Background Data

Farm Details

Farm Type: |Dair-,-'

Mame Of Farm: |'."'."illiams Dairy Farm

Address Line 1: 1245 Milkers Lane

Address Line 2: |HDLITE 731

City: |Milkertown

State: |C~ - Zalifornia

County: |IMPERIAL

Mame Of Preparer: |D-:|L|g Williams

Date Prepared: 22412004 (mmiddiyyyy)

Environmental
Impact

Climate Details

| Temp(F) | Rain{in) |
L January | IEEE 1.36
| February | [IERE 148
I T | 91 1.19
[ Apil] 33 0.33
I | 714 0.22
BT | s005 0.08
oy R 0.29
C august |IETSE 0.49
[ september |[EEEG 0.33
[ October|| 61.6 -0.08
[ November |[ECEE 012
[ December||EEE 0.45

AvgiTotal 64.59 0.52

Ssove | |




FarmWare v.3: Setup Analysis

E FarmWare: Set Analysis EHEEI]

ENERGY AND POLLUTION
PREVENTION

Biogas Waste Environmental
Information Analysis | description | Management System | Management System | Consumption Impact

The FarmWare analvsis accounts for dairy cows and associated
cattle to be housed in up to two locations on the farm: a Barn and/ or
an outdoor confined area. Please select the appropriate for vour
facility

Do vou keep animals in a barn? |

For this analysis, you will be asked to specify the manure
management system you are currently or are planning on
using at your facility. Is this analysis for a new or an
existing farm?

-

Select the primary waste management component for your
baseline and biogas option.

Do vou keep animals on pasture,
outdoor lots or neither? j

Yes - Flush Barn

Yes - 3crape Bam Baseline Waste Management system
]

Liquid Management S*,rstern:|

Solid Management System:|

Biopas Waste Management System

Ligquid Management S:.rstem:|

Solid Management System:|

=< Previous m Exit




FarmWare v.3: Setup Analysis

™ FarmWare: Set Analysis D|§|@

ENERGY AND POLLUTION J« : 2t
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Baseline Waste Biogas Waste Environmental
Information Analysis | description | Management System | Management System | Consumption Impact

The Farm'Ware analysis accounts for dairy cows and associated For this analysis, you will be asked to specify the manure
cattle to be housed in up to two locations on the farm: a Barn and/ ar management system you are currently or are planning on
an ocutdoor confined area. Please select the appropriate for your using at your facility. Is this analysis for a new or an
facility existing farm?

Do you keep animals in a barn? |‘r’es -Flush Bamn j Exising Fam L]

Do vou keep animals on pasture,
outdoor lots ar neither?

Murnber of Barns |4

e Bl i 2 Baseline Waste Management system
Gallons per Flush 1100000 Liquid Management 5T5t9m3|5ingle Cell Anaerobic Lag-:nnnj

Flushes per Day | Solid Management S:-rstem:ls,:,”,j Storage j

Is flushing or scraping used to collect [2 - =
manure from the lot? |=“T3PINg J

How often is manure collected |1 ||:|Er'-,.'|,|'EE}<: j

What portion of the dry lotis a loafing area? g0 %

What portion of the loafing area is paved? |20 %
What portion of the dry lot is the feeding area? |20 T4

What portion of the feed lane is paved? |10 %o

oo | e |

Seraped Cutdoor Lot j Select the primary waste management component for your
baseline and biogas option.

Biogas Waste Management System

Liquid Management System:| cquered Lagoon Digester v |

Solid Management S',rstem:ls,j”,j Storage j




FarmWare v.3: Setup Analysis

[® FarmWare: Set Analysis |Z]|E| E|
ENMERGY AND POLLUTION J" ’ r
PREVENTION i
Environmental

Information | Analysis | description | Management System | Management System | Consumption Impact

The FarmWare analysis accounts for Swine to be housed in one type For this analysis, you will be asked to specify the manure
of location on the farm.FPlease select the appropriate for vour facility. management system you are currently or are planning on
(Mote: If Swine are housed on pasture, biogas recovery is not viable using at your facility. Is this analysis for a new or an
option.) exXisting farm?

What is your manure removal =
system basis? Pit Recharge Bam j

Frequency of Draining |4 Flush Barn Select the primary waste management component for your
Full Flug Barn baseline and biogas option.

Recharge Volums s Pit Recharge Barn
(recycled water) Deep Pit Barn Baseline Waste Management system

Haoop Bamn
Fasture

Liquid Management S*,rstem:|

Solid Management S:.rstem:|

Biogas Waste Management System

Liquid Management S‘,rstem:|

Solid Management S:.rstem:|




FarmWare v.3: Setup Analysis
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Baseline Waste Environmental
description | Management System | Management System | Consumption Impact

The FarmWare analvsis accounts for Swine to be housed in ane type For this analysis, you will be asked to specify the manure
of location on the farm.Please select the appropriate for your facility. management system you are currently or are planning on
(Mote: If Swine are housed on pasture, biogas recovery is not viable using at your facility. s this analysis for a new or an
option.) existing farm?

What is your manure remaoval - = o
system basis? |F'|t Recharge Bamn J |He-.-u Farm Ll

Frequency of Draining |1 |per-.-;eek LI tg:h;h:l:_ttr'ma Eéigawwa;ttg management component for your
seline a 10gas opuon.

Recharge Volume gallons per day
(recycled water) |1000 per animal Baseline Waste Management system

Liguid Management 5Y519m3|5ingle Cell Anaerohic Lag-:u:nnj

Solid Management 5?5tEFI'IZ|[-.J,:lt_,-;-,lpp”l:ame j

Biogas Waste Management System

Liguid Management SYETEF”:lC-J'v'erEd Lagoon Digester j

Solid Management System | IRETEReIer =

T




FarmWare v.3: Farm Description
Drylot + Flush Lanes




Step 2: Review Waste
Management System Flow
Charts

- Based on previously input data
- Baseline = traditional system
- Blogas = methane recovery system



FamWare v.3: Basaline WMS

E Farmware: Treatment Train1

ENERGY AND POLLUTION Jﬁ " L
PREVENTION :H-

Baseline Waste i Environmental
description | Management System | Management System | Consumption Impact

Housing
Scraped Outdoor Lot

Pretreatment

Primary
Treatment/Storage

Secondary
Treatment/Storage

Waste Water
Solid Waste




FarmWare v.3: Basdine WMS
Flushwater solids settling and screen




FarmWare v.3: Basdine WMS
Existing Storage Lagoon




FarmWarev.3: Biogas WM S

E FarmWare: TreatmentTrain2

ENERGY AND POLLUTION J“
PREVENTION '

Environmental
Impact

Pretreatment

Primary
Treatment/Storage

Secondary
Treatment/Storage

| .

Waste Water
Solid Waste

<< Previous Next ==




FarmWare v.3: Biogas WMS
New Covered Lagoon




FarmWare v.3: Biogas WMS
New Covered Lagoon




FarmWare v.3: Biogass WMS
Biogas Handling System
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FarmWare v.3: Biogas WMS
Biogas Handling System




FarmWare v.3: Biogas WMS
Engine-Generator




FarmWare v.3: Biogas WMS
Engine-Generator and Heat Recovery




Step 3: Enter Energy Use
Information

- Historical Use (past 12 months)
- Energy Program Participation



FarmWare v.3. Energy Consumptlon

E FarmWare - Energy

ENERGY AND POLLUTION
PREVENTIOMN

General Site i Energy Environmental | Reports
Information | Analysis | description | Management System | Management System | consumption Impact

Historical Energy Future Energy Program
What sources of energy do you use or plan to use at your facility? If you are choosing a methane recovery option, will you

I Electricity Fuel Oil Aot paricipate in any of the following programs?

| 40530 5320 | | [ 320[ 1.200 Electricity Rate $/kWh 0.07
| February |[EXERIIEE] | [ a10] 1400
| se430] 4500 | [ 380] 1,300
B[ 34500 4000 | [ 380[ 1325 || & senan
BT [ s0.000] 4004 | | 330] 1,450 Electricity Purchase Rate Swh |
TS| s0400] 4,200 | | | 420] 1305 Farm Generated Sell Rate $ikwh | |

| l

| |

| |

| |

| |

| |

BUYBACK PROGRAMS Info

| s0.500] 4300 400 1,603
T | 28.020] 3,800 405] 1,710 || £ surpius sales

LELENLE | 32,300] 4,100 | 410| 1821 || Standard (off peak) Electricity Purchase Rate $/K\Wh
T2t | 33.401| 4,200 | 300| 1,400

Soremoe [EETI T
| December |[ETIGEN IEEE

Replace

Feak Electricity Purchase Rate $/kWh
Jao| 1,300
| Litility incentive $/Wh saved

iTh 1,200
| Standby Charge $/kWh
wibiogas? ¥ Yes [ Yes [ Yes

Percent of recovered biogas energy consumed on the farm? | LU

“sme | x|




Step 3. Review Reports

- Quick Financial Report

- Summary Report (in development)
- Cost Flow Report (in development)
- Environmental Report



FarmWare v.3:
Quick Financial Report

FarmWare Quick Report
Case Study 1
Milkerstown, California
312512004

Parameter Baseline System Biogas Recovery
System

Capital Cost $140.450 $340.038

Annual Operating Cost § 7,022 $ 21045

Annual Energy Savings $ 0 $ 19,035

Net Present Value - $ 4353

Simple Payback - 8 years




FarmWare v.3:
Environmental Comparison

Reduction, %

Storage Tanks  Covered Lagoons, Complete Mix, Complete Mix, Plug Flowy,
and Ponds Dairy and Swine Swine Dairy Dairy

Uncovered
Anaerobic
Lagoon

Parameter

Water Quality Im pacts Related To:

Total Solids = 95% = 95%

Total Volatile Solids
Total Nitrogen

Total Phosphorus

Pathogens

Air Quality Im pacts Related To:

Methane

Odors (volatile organic acids)

Ammonia

Hydrogen Sulfide

= 98%
= 90%
= 95%

= 85%
indicator
organisms

0%

Some
reduction

0%

unknown

0%

Mo
reduction

0%

0%

= 98%
= 90%
= 98%

= 85%
indicator
organisms

> 75%

MNotable
reduction

0%

unknown

up to 55%
up to 65%
0%
0%

up to 99%
indicator
organisms

up to 80%

MNotable
reduction

0%

0%

up to 25%
up to 30%
0%
0%

= 99%
indicator
organisms

up to 25%

Motable
reduction

0%

+-50%

up to 25%
up to 30%
0%
0%

> 98%
indicator
organisms

up to 25%

MNotable
reduction

0%

+- 50%




FarmWare v.3 Next Steps

e Complete functionality
* Methodology quality assurance checks
e Final revison from QA and comments

» Expected completion Spring 2004



