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1 PROJECT DETAILS
1.1  Summary Description of Project

Blue Source is an active supplier of emission reductions sourced from geologic sequestration,
conservation, transportation, and avoidance projects and entities. More recently, the company is actively
involved in financing and developing these types of projects. Tyson Foods, Inc. (“Tyson”) is the world’s
largest supplier of protein, operating poultry, swine, and beef processing plants. Wastewater from
Tyson’s processing plants is treated at wastewater treatment plants owned and operated by Tyson.
Tyson’s 100 wastewater pre-treatment and full-treatment plants treat over 100 million gallons of water a
day.

During primary treatment, the wastewater is traditionally held in uncovered anaerobic lagoons.
Uncovered anaerobic lagoons lead directly to the production and release of CH, (“biogas”) into the
atmosphere as a result of the anaerobic digestion process that takes place. Biogas production is due to
the degradation of organic matter by acidogenic and methanogenic bacteria. The project activity involves
the installation of anaerobic lagoon covers that collect the biogas, which is subsequently flared or utilized
in adjacent processing facility boilers for the displacement of natural gas.

The monitoring report is prepared in accordance with the protocol, “Emission Reduction Protocol for
Methane Capture, Flare and Utilization at Tyson Wastewater Treatment Facilities,” for four Tyson facilities
(the project), including Amarillo, TX, Joslin, IL, Lexington, NE, and Storm Lake, IA. The protocol follows
methodology number ACM0014, “Avoided Methane Emissions from Wastewater Treatment,” which was
developed under the UNFCCC Clean Development Mechanism (CDM) program. Validation of the
protocol and verification of the emission reductions associated with the project through December 2008
were completed by DNV in March 2009. Verification of the emission reductions associated with the
project through for 2009 was also completed by DNV.

1.2 Sectoral Scope and Project Type

Sectoral Scope: Waste Handling and Disposal
Project Type: Avoided Methane Emissions from Wastewater Treatment

1.3 Project Proponent

Blue Source, LLC is the Project Proponent, having been assigned all rights to the project’'s emission
reductions for the entire project crediting period. Blue Source is responsible for aggregating data
produced by the Tyson facilities and quantifying emission reductions in accordance with the VCS. Tyson
Foods Inc. is responsible for all operations at the project locations, as well as origination and reporting of
site-specific data into a central recording location.

1.4 Other Entities Involved in the Project

Tyson Foods Inc. is responsible for all operations at the project locations, as well as origination and
reporting of site-specific data into a central recording location.
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1.5 Project Start Date

Joslin, lllinois 07/2001
Lexington, Nebraska  09/2001
Amarillo, Texas 02/2001
Storm Lake, lowa 12/2000

1.6 Project Crediting Period

01 January, 2004 — 31 December, 2013

1.7 Project Location

Amarillo, Texas
Joslin, lllinois
Lexington, Nebraska
Storm Lake, lowa

1.8 Title and Reference of Methodology

UNFCCC Clean Development Mechanism (CDM), ACM0014, “Avoided Methane Emissions from
Wastewater Treatment,” Version 01

2 IMPLEMENTATION STATUS
2.1 Implementation Status of the Project Activity

The project was fully operational at all locations during the monitoring period.
No abnormal leaks or repairs were reported for any site during the monitoring period.

In January 2011, the Lexington facility installed an Innova gas analyzer and began monitoring its methane
concentration on a weekly basis, whereas it had previously performed quarterly chromatography
analyses.

At the Amarillo facility, two beam house flow meters that contribute to the anaerobic influent flow
calculation were found to be reading low during the annual flow meter verification. The East beam house
flow meter was found to be reading 275 gpm when it should’ve been reading 350 gpm. The West beam
house flow meter was found to be reading 275 gpm when it should’ve been reading 600 gpm. The two
beam house flow meters account for approximately 8.4% of the total flow into the anaerobic lagoons, so
the errors discovered have less than a 3.5% impact on the influent flow calculation. Moreover, the errors
result in an understatement of influent flows which reduces baseline BOD,y and is therefore conservative
as it results in fewer calculated emission reductions. It is anticipated that the errors may have been
caused by lime buildup on the inside of the pipe at these particular locations. The flow meters are being
relocated to a new location that is less likely to have lime buildup.

In Amarillo, it should be noted that the effluent flow from the anaerobic lagoons is often noticeably higher
than the influent flow to the lagoons. This is due to several streams of non-process water that enter the
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lagoons. These streams have very little BOD loading, so they should not be counted toward the influent
flow as this would overstate COD,, ,, and would overstate emission reductions. The most accurate
treatment of these flows in the calculations would be to deduct them from the effluent flows before
calculating CODoy m; however, for conservativeness these flows have been left in the effluent flow
measurement (has the effect of overstating CODg;m, Which lowers emission reductions).

During the monitoring period the Joslin facility installed a biogas chiller to help dry the gas for better boiler
operation. It does not impact the production of biogas. It is only operated while biogas is being burned in
the boilers, so its added load of 30 hp has been added to the boiler blower system, increasing its load
from 100 hp to 130 hp.

On October 26, 2011, an equipment change occurred at the Amarillo plant, whereby a single, 125 hp
blower used to transport biogas to the boiler was replaced with two 75 hp blowers. Since this change
occurred after the expiry of the current monitoring period, it is not accounted for in this report. It will be
accounted for in the next monitoring period, however. Although one of the two new blowers is only used
intermittently, a constant 150 combined hp load will be used in the calculations for conservativeness.

During the month of September 2011 the Storm Lake facility was unable to complete its own BOD testing,
so this procedure was outsourced to Mangold Environmental Testing Inc., a state-certified laboratory.

2.2 Deviations from the Monitoring Plan

In this monitoring period the sites were to begin measuring sludge depth at the bottom of the lagoons to
calculate any CODggqin, that would accumulate and need to be deducted from the baseline CODyy in
accordance with the methodology. All sites completed this depth analysis except for Amarillo, which will
complete it by the close of the next monitoring period (December 31, 2011). For all sites, the next time
the annual sludge depth measurements are taken, if any accumulation is observed, COD samples will be
taken to evaluate whether any CODgg4i, Needs to be accounted for.

In June and July 2011 the Lexington facility dredged one of its lagoons to remove sludge buildup since
1995. This was the first time sludge has been removed since the project activity began. COD samples
have been taken from the adjacent lagoon to determine COD concentration. CODgeqm has been
calculated based on the average COD concentration in the sludge multiplied by the volume of sludge
removed, prorated for the duration of the project activity to date.

2.3 Grouped Project
3 DATA AND PARAMETERS

3.1 Data and Parameters Available at Validation

Data Unit / Parameter: Bo
Data unit: mtCH, / mtCOD
Description: Maximum methane producing capacity, expressing

the maximum amount of CH, that can be produced
from a given quantity of chemical oxygen demand

(COD)
Source of data: 2006 IPCC Guidelines
Value applied: Despite IPCC recommendations of 0.25, the
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default value chosen by CDM ACMO0014 is 0.21
(Ios CH4 / Ibs COD) due to the uncertainty of the
value.

Purpose of the data:

Baseline Emissions

Any comment:

Data Unit / Parameter: A
Data unit: Ft*
Description: Surface area of the uncovered lagoons
Source of data: Engineering blue prints of the lagoons
Value applied: Amarillo, TX 538,078
Joslin, IL 190,962
Lexington, NE 204,800

Storm Lake, |A 171,000

Purpose of the data:

Baseline Emissions

Any comment:

Parameter represents total open surface area at
each site. Accounts for multiple lagoons of varying
sizes where applicable.

Data Unit / Parameter: fcop, aer
Data unit: mtCOD / ha month
Description: Quantity of COD degraded to CO, under aerobic

conditions per surface area of the lagoon

Source of data:

Expert engineering opinions from both internal and
third party assessment

Value applied:

0.1582 Ibs COD / f* / month = 92.7 mtCOD / ha/
yr

Purpose of the data:

Baseline Emissions

Any comment:

The grease cap present in the pre-project case, as
described in Section 4.0 — Baseline Assessment,
forms a completely oxygen-tight barrier over the
entire lagoon surface, which eliminates all COD
removal due to aerobic activity at the lagoon
surface. However, since no experiments have
been conducted to date, the default values
described above are used in accordance with the
CDM methodology. Experiments may be
conducted in the future to determine if different
values are more accurate.

Data Unit / Parameter: D
Data unit: ft
Description: Depth of the lagoon

Source of data:

Engineering blue prints of the lagoons
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Value applied:

Amarillo, TX 19
Joslin, IL 17
Lexington, NE 27

Storm Lake, IA 17

Purpose of the data:

Baseline Emissions

Any comment:

Data Unit / Parameter:

EI:CO2,FF,BoiIer

Data unit:

mtCO, / MMBtu

Description:

CO, emission factor of the fossil fuel type used in
the boiler (natural gas) for heat generation in the
absence of the project activity

Source of data:

2006 IPCC Guidelines

Value applied:

0.05919

Purpose of the data:

Baseline Emissions

Any comment:

Data Unit / Parameter: NCVea

Data unit: Btu/it®

Description: Net Caloric Value of Methane
Source of data: 2006 IPCC Guidelines

Value applied: 922.45

Purpose of the data:

Baseline Emissions

Any comment:

Data Unit / Parameter: NBoiler
Data unit: %
Description: Efficiency of the boiler that would be used for heat

generation in the absence of the project activity

Source of data:

Value applied:

100%

Purpose of the data:

Baseline Emissions

Any comment:

U.S. EPA and IPCC guidelines suggest values of
98% and 99.5% respectively; however, a value of
100% is conservative and is therefore used.

Data Unit / Parameter: GWPgh4

Data unit: mtCO.e / mtCH,

Description: Global warming potential for CH,4
Source of data: IPCC

Value applied: 21

Purpose of the data:

Baseline Emissions, Project Emissions
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Any comment:

Data Unit / Parameter:

COD/BOD

Data unit: lbs COD / Ibs BOD

Description: BOD to COD Conversion Factor
Source of data: 2006 IPCC Guidelines

Value applied: 2.4

Purpose of the data:

Baseline Emissions

Any comment:

Data Unit / Parameter: Wg
Data unit: mg/L
Description: Average Concentration of Chemically Oxidative

Substance (Sulfate) present in the treated
wastewater

Source of data:

On-site measurements

Value applied:

231

Purpose of the data:

Baseline Emissions

Any comment:

Most conservative value chosen from available
data

Data Unit / Parameter:

Rs

Data unit:

lbs COD / Ibs Sulfate

Description:

Specific Reduction of Chemical Oxygen Demand
by Sulfate

Source of data:

Engineering factors for oxidizing BOD

Value applied:

1.3333

Purpose of the data:

Baseline Emissions

Any comment:

Data Unit / Parameter:

tdetect

Data unit:

seconds (days)

Description:

Maximum time that a leak would go undetected
based on frequency of inspection at each site

Source of data:

Standard Tyson Operating Procedures for lagoon
cover monitoring

Value applied:

Amarillo, TX 86,400 (1)
Joslin, IL 302,400 (3.5)
Lexington, NE 86,400 (1)

Storm Lake, |A 86,400 (1)

Purpose of the data:

Project Emissions

Any comment:

v3.0




VvCS

VERIFIED
CARB=N
STANDARD

MONITORING REPORT: vcs Version 3

Data Unit / Parameter: n

Data unit: -

Description: Maximum number of leaks reported in a given year
Source of data: Reports from wastewater superintendants

Value applied: 5

Purpose of the data:

Project Emissions

Any comment:

Most conservative value chosen from all site
reports

Data Unit / Parameter:

EI:Propane

Data unit: mtCO,e/gallon

Description: Emission factor of Propane
Source of data: U.S. EPA Guidelines
Value applied: 0.00574

Purpose of the data:

Project Emissions

Any comment:

Calculated from carbon content and energy
content of Propane

Data Unit / Parameter: WC¢,Propane

Data unit: kg C / MMBtu

Description: Carbon content of Propane
Source of data: U.S. EPA Guidelines
Value applied: 17.20

Purpose of the data:

Project Emissions

Any comment:

IPCC values not available for Propane

Data Unit / Parameter: ECPropane

Data unit: MMBtu / Barrel
Description: Energy Content of Propane
Source of data: U.S. EPA Guidelines

Value applied: 3.824

Purpose of the data:

Project Emissions

Any comment:

IPCC values not available for Propane

Data Unit / Parameter: fp

Data unit: -

Description: Uncertainty Factor for Propane Usage
Source of data:

Value applied: 2

Purpose of the data:

Project Emissions

Any comment:

Used for previous years in which actual Propane
usage data is not available
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Data Unit / Parameter: PcHa4

Data unit: Ibs/ft® (kg/cm®)

Description: Density of Methane at Ambient Conditions
Source of data:

Value applied: 0.0447 (6.8x 107)

Purpose of the data:

Project Emissions

Any comment:

Data Unit / Parameter: NFiare

Data unit: %

Description: Permitted Flare Efficiency

Source of data: State Air permits for each facility

Value applied: Amarillo, TX 98.0%
Joslin, IL 96.3%
Lexington, NE 98.0%

Storm Lake, IA 98.0%

Purpose of the data:

Project Emissions

Any comment:

Data Unit / Parameter: Ly
Data unit: hp (MW)
Description: Load Rating of the Centrifugal Blowers used to

transport biogas to the flare

Source of data:

Equipment nameplates

Value applied:

Amarillo, TX 125 (0.09325)
Joslin, IL 10 (0.00746)
Lexington, NE 15 (0.01119)

Storm Lake, IA 7.5 (0.00559)

Purpose of the data:

Project Emissions

Any comment:

Blowers typically operated near half load. Full load
used in calculations for conservativeness. Verifier
to verify equipment configurations and power
ratings to ensure any future changes are
accounted for.

Data Unit / Parameter: Ly
Data unit: hp (MW)
Description: Load Rating of the Centrifugal Blowers used to

transport biogas to the boiler

Source of data:

Equipment nameplates

Value applied:

Amarillo, TX 125 (0.09325)
Joslin, IL 100 (0.0746)
Lexington, NE 75 (0.05595)
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Storm Lake, IA N/A

Purpose of the data:

Project Emissions

Any comment:

Blowers typically operated near half load. Full load
used in calculations for conservativeness. Verifier
to verify equipment configurations and power
ratings to ensure any future changes are
accounted for.

Data Unit / Parameter: Lhas

Data unit: hp (MW)

Description: Load Rating of the H,S Scrubbing System

Source of data: Equipment nameplates

Value applied: Amarillo, TX 150 (0.1119)
Joslin, IL 127 (0.0947)
Lexington, NE 189 (0.1402)

Storm Lake, IA 140 (0.1044)

Purpose of the data:

Project Emissions

Any comment:

Full load used in calculations for conservativeness.
Some equipment only runs very rarely, but all
loads are accounted for full time for
conservativeness. Verifier to verify equipment
configurations and power ratings to ensure any
future changes are accounted for.

Data Unit / Parameter: thos,m
Data unit: hours
Description: Hours of operation of the H,S scrubbing system in

month, m.

Source of data:

Tyson Standard Operating Procedures

Value applied:

Amarillo, TX 730
Joslin, IL 730
Lexington, NE 730

Storm Lake, |A 730

Purpose of the data:

Project Emissions

Any comment:

H>S system runs 24 hours per day, 7 days per
week (728 hours per month) at all sites

Data Unit / Parameter: EFaria
Data unit: mtCO,/ MWh
Description: Grid emission factor

Source of data:

CDM “Tool to calculate project emissions from
electricity consumption” Version 01.

Value applied:

1.3

Purpose of the data:

Project Emissions
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‘ Any comment:

Data Unit / Parameter: TDL
Data unit: Y%
Description: Average Transmission and Distribution Losses in

the Grid

Source of data:

U.S. Climate Change Technology Program

Value applied:

7.2%

Purpose of the data:

Project Emissions

Any comment:

3.2 Data and Parameters Monitored

Data Unit / Parameter: CODinm
CODOut,m
Data unit: Ibs COD / month
Description: - Chemical Oxygen Demand entering the

anaerobic lagoon

- Chemical Oxygen Demand leaving the
anaerobic lagoon and entering secondary and
tertiary processes

Source of data:

Measured

Description of measurement methods and
procedures to be applied:

Concentration is measured 2-3 times per week at
the inlet and outlet of the anaerobic lagoons.
Flow is monitored continuously by a totalizing
magnetic flowmeter. All sampling is carried out
by on-site, state-certified laboratories adhering to
recognized procedures.

Frequency of monitoring/recording:

Weekly

Value monitored:

Monitoring equipment:

QA/QC procedures to be applied:

On-site Tyson laboratories are State-certified.

Calculation method:

BOD (mg/l) x Flow (mgal) x 8.34 x COD/BOD

Any comment:

BOD is measured and converted to COD per
IPCC guidelines. Per ACM0014.

Data Unit / Parameter: From
Data unit: mgal / day
Description: Monthly quantity of wastewater treated in the

anaerobic lagoons in the project activity

Source of data:

Measured

Description of measurement methods and
procedures to be applied:

Flow is monitored continuously by a totalizing
magnetic flowmeter.

v3.0
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Frequency of monitoring/recording:

Continuously monitored. Data aggregated into
weekly and monthly totals.

Value monitored:

Monitoring equipment:

Magnetic Flow Mater

QA/QC procedures to be applied:

Flowmeters are verified by certified third parties
on an annual basis.

Calculation method:

Influent and Effluent flows are averaged. At
certain facilities, other operational flows upstream
or downstream of relevant flow meters are added
or subtracted to arrive at accurate flows of
process water into and out of the anaerobic
lagoons.

Any comment:

Data Unit / Parameter: CODsegim,m
Data unit: Ibs COD
Description: Monthly quantity of Chemical Oxygen Demand

accumulated as sedimentation

Source of data:

Measured

Description of measurement methods and
procedures to be applied:

Depth measurements from cover hatches

Frequency of monitoring/recording: Annually
Value monitored: Amarillo 0
Joslin 0
Lexington 612,990 (ea. June and July 2011)

Storm Lake 0

Monitoring equipment:

QA/QC procedures to be applied:

Calculation method:

Volume of sludge removed during the project
activity (gal) x COD concentration of sludge
(Ibs/gal)

Any comment:

To date Tyson has not observed any
sedimentation except for the Lexington facility
which performed a removal in 1995 and again in
June and July of 2011. Sludge depth will be
monitored annually to verify that this remains
unchanged year over year. If any accumulation
is observed, core samples will be taken and
analyzed for COD content.

Data Unit / Parameter: HGpym
Data unit: MMBtu
Description: Monthly thermal energy generated with biogas

from the covered lagoons that displaces fossil
fuel combustion

v3.0
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Source of data:

Calculated

Description of measurement methods and
procedures to be applied:

Frequency of monitoring/recording:

Continuously monitored. Data aggregated into
weekly and monthly totals.

Value monitored:

Monitoring equipment:

Thermal mass flow meter

QA/QC procedures to be applied:

Biogas flowmeters are calibrated by certified third
parties on a quarterly basis or as recommended
by manufacturer’s specifications.

Calculation method:

Based on gross volume of biogas used for heat
generation, the methane content of the gas and
the NCV of methane as per equation 6-8

Any comment:

Data Unit / Parameter: fvena
Data unit: Y%
Description: Volumetric Fraction of CH4 in Biogas

Source of data:

Gas Chromatography Samples. For Amarillo, the
energy content of the biogas (BTU) is converted
to percentage CH4 given that energy content of
pure CH4 is 922.45 Btu/ft3.

Description of measurement methods and
procedures to be applied:

Third party lab analysis or Daniel “Danalyzer”
BTU Chromatograph

Frequency of monitoring/recording:

Historically, Tyson used a single third-party
measured reference point. Now, quarterly
measurements are taken, except at sites where
online continuous monitors are active, in which
case the volumetric fraction will be monitored
continuously.

Value monitored:

Volumetric Fraction of CH4 in Biogas
2011 2011 2011
fv_CH4 (Q1) (Q2) (@3)
Amarillo, TX 77.87% | 77.82% 69.86%
Joslin, IL 76.10% | 76.10% 76.30%
Lexington, NE | 80.47% | 78.43% 81.38%
Storm Lake, IA | 75.40% | 80.20% 77.10%

Monitoring equipment:

QA/QC procedures to be applied:

Quarterly measurements are to be performed by
certified third parties. Facilities are also permitted
to monitor methane concentration more frequently
if equipment upgrades allow.

Calculation method:

Any comment:

v3.0
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Data Unit / Parameter: PEve
Data unit: mtCO.e
Description: Project Emissions associated with cover leakage

due to major events

Source of data:

Tyson standard operating procedures for lagoon
inspection and repair records

Description of measurement methods and
procedures to be applied:

Frequency of monitoring/recording:

Monitored as major events occur.

Value monitored:

0 for all facilities during the monitoring period

Monitoring equipment:

QA/QC procedures to be applied:

Records are kept in biogas logbooks. Records
are kept in biogas logbooks.

Calculation method:

Any comment:

Records contain the following: Description of the
event including size of tear or other feature,
whether the cover maintained or lost its ability to
retain biogas, whether the gas was drawn down
completely before the event (only applicable to
planned events), whether the wastewater flow
was shut off to the lagoon, and how long the
repair took.

Data Unit / Parameter:

I:VRG,m s I:biogas

Data unit:

ft®

Description:

Monthly gross volume of biogas collected in the
outlet of the covered lagoons

Source of data:

Calculated based on the sum of the biogas flared
and the biogas sent to the boilers.

Description of measurement methods and
procedures to be applied:

Frequency of monitoring/recording:

Continuously monitored. Data aggregated into
weekly and monthly totals.

Value monitored:

Monitoring equipment:

Thermal Mass Flow Meter

QA/QC procedures to be applied:

Biogas flowmeters are calibrated by certified third
parties on a quarterly basis or as recommended
by manufacturer’s specifications.

Calculation method:

Any comment:

Data Unit / Parameter: FVRratm
Data unit: ft®
Description: Monthly gross volume of biogas flared

v3.0
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Source of data:

Measured

Description of measurement methods and
procedures to be applied:

Biogas flow is monitored continuously by an inline
thermal mass flowmeter

Frequency of monitoring/recording:

Continuously monitored. Data aggregated into
weekly and monthly totals.

Value monitored:

Monitoring equipment:

Thermal Mass Flow Meter

QA/QC procedures to be applied:

Biogas flowmeters are calibrated by certified third
parties on a quarterly basis or as recommended
by manufacturer’s specifications.

Calculation method:

Any comment:

Data Unit / Parameter: FVrab,m
Data unit: ft®
Description: Monthly gross volume of biogas utilized in on-site

boilers

Source of data:

Measured

Description of measurement methods and
procedures to be applied:

Biogas flow is monitored continuously by an inline
thermal mass flowmeter

Frequency of monitoring/recording:

Continuously monitored. Data aggregated into
weekly and monthly totals.

Value monitored:

Monitoring equipment:

Thermal Mass Flow Meter

QA/QC procedures to be applied:

Biogas flowmeters are calibrated by certified third
parties on a quarterly basis or as recommended
by manufacturer’s specifications.

Calculation method:

Any comment:

Data Unit / Parameter: TMgat,m
Data unit: los CH,
Description: Monthly total mass of methane combusted in the

flare

Source of data:

Calculated based on gross monthly volume of
biogas flared, volumetric fraction of methane in
the biogas and the density of methane per
equation 6-14.

Description of measurement methods and
procedures to be applied:

Frequency of monitoring/recording:

Continuously monitored. Data aggregated into
weekly and monthly totals.

Value monitored:

Monitoring equipment:

Thermal Mass Flow Meter
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QA/QC procedures to be applied:

Biogas flowmeters are calibrated by certified third
parties on a quarterly basis or as recommended
by manufacturer’s specifications.

Calculation method:

Any comment:

Data Unit / Parameter: ECpym
Data unit: MWh
Description: Monthly electricity consumed by the project

activity

Source of data:

Calculated based on load ratings for biogas
blowers and H,S scrubbing equipment and hours
of operation for each

Description of measurement methods and
procedures to be applied:

Frequency of monitoring/recording:

Hours of operation continuously monitored on
CEMS systems

Value monitored:

Monitoring equipment:

QA/QC procedures to be applied:

CEMS systems self-calibrate daily and also
receive annual calibration by certified third party.

Calculation method:

Any comment:

Project activity not metered separately

Data Unit / Parameter: tim
Data unit: hours
Description: Monthly hours of operation of the blowers

transporting biogas to the flare

Source of data:

Measured

Description of measurement methods and
procedures to be applied:

Measured by CEMS system

Frequency of monitoring/recording:

Hours of operation continuously monitored on
CEMS system. Data aggregated into weekly and
monthly totals.

Value monitored:

Monitoring equipment:

QA/QC procedures to be applied:

CEMS systems self-calibrate daily and also
receive annual calibration by certified third party.

Calculation method:

Any comment:

In some data sets, hours of boiler utilization (ty )
and flare time (t;n) are combined. In such cases,
the load rating of the boiler blowers (L) is used
for the entire time for conservativeness.
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Data Unit / Parameter: FCprropane
Data unit: Gallons
Description: Annual quantity of propane used in the flares as
pilot fuel
Source of data: Measured

Description of measurement methods and

STOEEELIEE o Be amslag Purchase records by volume

Frequency of monitoring/recording: Monthly

Value monitored:

Monitoring equipment:

QA/QC procedures to be applied:

Calculation method:

Any comment:

3.3 Description of the Monitoring Plan

3.3.1 Overview of Types of Data and Information

The BOD:s test is a method of approximating the amount of dissolved oxygen utilized by microorganisms
in the biochemical oxidation of organic matter. Biological oxidation is a slow process and theoretically
takes an infinite amount of time to go to completion. The oxidation of carbonaceous organic matter is
approximately 95 to 99 percent complete in 20 days. Wastewater treatment operations typically cannot
wait 20 days for results of the BOD test so a shorter test is used. The BODs test is used instead to
receive results in a more timely fashion. The oxidation of organic matter is approximately 60 to 70
percent complete at the end of 5 days. The anaerobic biodegradation of organic matter does not utilize
oxygen; however, approximations are made between the biogas generated and the value of the BODs
analysis. Historically, Tyson experiences carbonaceous BOD removal rates in the primary anaerobic
lagoons in excess of 85%.

The estimation of greenhouse gas emission reductions relies heavily on data provided by Tyson. Tyson
provides spreadsheets containing the flow rates and BOD concentrations of wastewater treated, volumes
of biogas captured, flared and utilized, and hours of operation for all components requiring electricity
consumption. This data is monitored in accordance with the parameters defined herein and is totalized in
daily, weekly and monthly values. All data is stored on Continuous Emissions Monitoring System (CEMS)
data collection systems at each location except for Amarillo, where totalized data is entered into collection
spreadsheets manually.

Data is initially gathered by the wastewater treatment operators, who are trained and supervised by the
wastewater superintendent. The data is then aggregated by the superintendent, where it is then
formalized and forwarded to the Secretary of the Director of Fresh Meats EHS Operations. An inclusive
report for all facilities is then distributed to operations management personnel within the Fresh Meats
group. Included in this distribution group is Tyson Foods’ New Technology Manager for the EHS Group,
who then submits the data to Blue Source for integration into the emission reductions calculations.

All flowmeters (both wastewater and biogas) are calibrated and/or verified by certified third parties on a
quarterly or annual basis, as recommended by the manufacturer’s specifications. The CEMS systems

v3.0

18



VERIFIED

VCS| & MONITORING REPORT: vcs Version 3

self-calibrate daily and also undergo annual third party calibration by certified parties. At Amarillo, Tyson
monitors gas composition of the biogas treated and flared with a Daniel “Danalyzer” BTU Chromatograph.
Readings on gas composition and heating value are generated continuously on the Intellution software
and can be checked at any time during operation. A third-party gas analysis firm, performs tests at the
other three facilities to determine the gas composition of the biogas being flared. In 2011 the Lexington
facility also installed an Innova gas analyzer allowing it to increase the frequency of its gas
chromatography and to perform this in house.

Tyson follows preventative maintenance procedures as recommended by equipment manufacturers for all
monitoring equipment. During the quarterly calibration checks, in the event that a flowmeter were to be
found to be out of spec, it would be repaired or replaced immediately.

3.3.2 Monitoring Methodologies

Tyson gathers several different types of data from multiple locations throughout the wastewater and
biogas streams to ensure accurate and measurable emission reductions. Specific locations, data types
and units are identified for Project Stages 1 and 2 in Figures 3-1 and 3-2, respectively.

COZ,PHot Legend
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Figure 3-1: Process flow diagram and data monitoring locations after completion of Stage 1

The measured values and instrumentation shown in Figure 3-1 are as follows:

1. Wastewater effluent flow into the anaerobic lagoon (Mgal/d)
2. BOD concentration at inlet to the anaerobic lagoon (mg/l)

3. Wastewater effluent flow out of the anaerobic lagoon (Mgal/d)
4. BOD concentration at outlet of the anaerobic lagoon (mg/l)
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5. Biogas CH,4 content (volumetric fraction)
6. Biogas flow rate to the flare (ft*/min)
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Figure 3-2: Process flow diagram and data monitoring locations after completion of Stage 2

The measured values shown in Figure 3-2 are as follows:

N O~

Wastewater effluent flow into the anaerobic lagoon (Mgal/d)
BOD concentration at inlet to the anaerobic lagoon (mg/l)
Wastewater effluent flow out of the anaerobic lagoon (Mgal/d)
BOD concentration at outlet of the anaerobic lagoon (mg/l)
Biogas CH,4 content (volumetric fraction)
Biogas flow rate to the flare (ft*/min)
Biogas flow rate to the boiler (ft*/min)
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3.3.3 Special Notes for Monitoring Period
Per Section 3.3 — Monitoring Plan, all necessary checkpoints have been completed as described below.
3.3.3.1 Equipment Checks

L¢ The load ratings of the centrifugal blowers used to transport biogas to the flares have not
changed at any of the facilities during the crediting period.

Ly The load ratings of the centrifugal blowers used to transport biogas to the boilers did not change
at any facility.

Luos  The load ratings of the HoS scrubbing systems have not changed at any facility.
3.3.3.2 Major Events

PEwe Major events that affected biogas leakage from the cover systems are catalogued below:
No abnormal leaks or repairs were reported for any site during the monitoring period.

4 QUANTIFICATION OF GHG EMISSION REDUCTIONS AND REMOVALS

4.1 Baseline Emissions

BE = BE(H4+BEHG (3-2)
Where:
BEch4 = CH, emissions generated by the uncovered anaerobic lagoons (mtCO.e)
BEhg = CO, emissions associated with fossil fuel combustion in the boilers that is displaced by

the project (mtCO.e)

NOTE: Before Stage 2 of the project is implemented, baseline boiler emissions, BEg,
are equal to the Project Emissions for the boiler, PE,g. These values, therefore, negate
one another and are not accounted for until Stage 2 is implemented.

4.1.1 Lagoon Baseline (BEcu4) Calculations
Baseline emissions from anaerobic treatment, BEcy,4, are calculated using the organic removal ratio

method, which expresses the fraction of COD degraded anaerobically in the uncovered lagoons less that
which is decomposed aerobically, oxidatively or lost due to sedimentation within the lagoon.
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1z

21
BEcis= ) (CODatm — CODagrym — CODoxom — €ODssuimm) X Bo X 35—
m=1
(3-3)

Where:

CODgm = Monthly Chemical Oxygen Demand that would be treated in the uncovered lagoons in
the absence of the project activity (Ibs COD/month)

CODaerm = Monthly Chemical Oxygen Demand that would degrade aerobically in the lagoon (lbs
COD/month)

CODoxm = Monthly Chemical Oxygen Demand that would be chemically oxidized through sulfate
in the wastewater (Ilbs COD/month)

CODsedim,m = Monthly Chemical Oxygen Demand lost through sedimentation in the lagoon (lbs
COD.month)

Bo = Maximum methane producing capacity. The IPCC default value for By is 0.21 (lbs
CH,/Ibs COD)
NOTE: Despite IPCC recommendations of 0.25, the default value chosen by CDM
ACMO0014 is 0.21 (Ibs CH4/Ibs COD)'. Additionally, Tyson’s standard operating
procedure samples and reports BOD concentration instead of COD. Per the same IPCC
recommendations, COD is calculated to be 2.4 times BOD. 2

21 = Global Warming Potential of Methane®

2204.62 = Ibs/mton
CODgpp, = CODpjpy = CODypy py, — CODgyeom (3-4)

Where:

CODpym = Monthly Chemical Oxygen Demand treated in the covered anaerobic lagoon (lbs
COD/month)
NOTE: The project activity does not change the wastewater volume or COD loading
directed toward the anaerobic lagoons. The baseline COD corresponds to the COD that
is treated under the project activity.

CODinm = Chemical Oxygen Demand entering the anaerobic lagoon (Ilbs COD/month)

CODouytm = Chemical Oxygen Demand leaving the lagoon and entering secondary and tertiary
processes (Ibs COD/month)
cGDAEr,m =Ax ffGD,EEl?‘ (3-5)

Where:

A = Surface area of the uncovered lagoon (ft2)

UNFCCC CDM Methodology ACM0014 Version 01, page 22

22006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 5 — Waste, Chapter 6 —
Wastewater Treatment and Discharge, Page 6.12
® IPCC, Climate Change 1995: The Science of Climate Change, 1996
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fcop.aer = Quantity of Chemical Oxygen Demand degraded under aerobic conditions due to
surface oxygenation (Ibs COD/ft/month)

cGDGX’m = Fp}}m oW, X Rs 2.4 (3'6)
Where:

From = Monthly quantity of wastewater treated in the digester (mgal)

Wy = Average concentration of chemically oxidative substance (Sulfate) present in the
treated wastewater (mg/l). Sulfate is primarily sourced from deep freshwater wells.
Sulfate values typically range from 250 mg/l to 375 mg/l as Sulfate (SO,) (83 mg/l to 125
mg/l as Sulfur) in the influent to the anaerobic lagoons. An analysis of Sulfur mass
balances at Tyson’s lagoons indicates the average concentration of Sulfate in the influent
to be 329 mg/l, with an average effluent concentration of 144 mg/Il. This data yields an
average Sulfate concentration available to reduce COD of 185 mg/l; however, for
conservativeness, the highest average value reported of 231 mg/l SO, is used in the
calculations.

Rs = Specific reduction in Chemical Oxygen Demand by Sulfate (lbs COD / Ibs Sulfate).
Engineering design information for calculations associated with loadings to activated
sludge facilities that have relatively high soluble sulfide values use a factor of 2 Ibs
Oxygen for 1 pound of soluble Sulfide to convert to Sulfate. Engineering factors for
oxidizing BOD are 1.5 pounds of oxygen to 1 pound of BOD. The reduction factor, Rq, is
then given by 2/1.5 = 1.3333 for oxidation of BOD by Sulfur-reducing bacteria in an
anaerobic lagoon. It is then necessary to convert BOD to COD as described for Equation
3-3.

CODgegimm Determination

In accordance with Appendix Il of CDM Methodology ACM0014", the first step in characterizing
CODseqimm is to determine the likelihood of any sedimentation actually taking place. Tyson’s lagoons are
highly anaerobically active, keeping all material that would sediment in a permanent state of suspension.
This material is then anaerobically degraded. The lost COD due to sedimentation, if any, can then be
determined by any change of lagoon depth over time. Tyson’s lagoons are designed not to have any
accumulation of organic matter sedimentation, and as such, periodic depth measurements made by
accessing the lagoons from various hatch points have not shown any change in depth of the lagoons over
time. This is further verified by observations made during Tyson’s periodic purging of the pipes and
pumps at the bottom of the lagoons. The only accumulated material observed by Tyson has been sand,
silt and other inorganic materials. Therefore, COD lost due to sedimentation, CODsgegim m, iS determined to
be zero.

4.1.2 Boiler Baseline (BE}¢) Calculations

12
BEyg = Z HGpjm X EFco2rF poiter

Neoiter

m=1

Where:

* UNFCCC CDM Methodology ACM0014 Version 01, page 34
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HGpym = Monthly thermal energy generated with biogas from the covered lagoon that displaces
fossil fuel combustion (MMBtu)

EF oz FF poiler = CO, emission factor for fossil fuel used in boiler = 0.05919 thOQ/MMBtu5

Nooiler = Efficiency of the boiler that would be used for heat generation in the absence of the

project activity. While U.S. EPA and IPCC guidelines suggest values of 98%° and
99.5% respectively, a value of 100% is conservative and is therefore used.

HGpjm = FVggpm X fUcus X NCVgy + 1,000,000 (3-8)
Where:
FVreom = Gross monthly volume of biogas combusted in the boiler (ft3)
fvena = Volumetric fraction of methane in the biogas (%)
NCVcha = Net Caloric Value of Methane = 922.45 Btu/ft* ®
1,000,000 = Btu/MMBtu

4.2 Project Emissions

Project emissions occur from lagoon cover leakage, flaring, electricity consumption in the gas collection
and scrubbing systems and fossil fuel combustion. As described in Section 3.2 - Pre-Project Conditions,
the project implementation has not resulted in any change in organic material loading or wastewater
quantity directed to secondary and tertiary processes. Thus, project emissions from effluent entering
these processes are identical to the equivalent baseline emissions. Project emissions are characterized
by the following equation:

PE = PEcpsgigest T PEpigre T PEpc + PER¢ (3-9)

Where:

PEcha4.digest = Physical biogas leakage from the lagoons’ cover systems (mtCO.e)

PEFare = Emissions from flaring biogas generated in the lagoon (mtCO2.¢)

PEec = Indirect emissions associated with electricity consumption from the project activity
(mtCOe)

PErc = Emissions from fossil fuel combustion (mtCO.e)

4.2.1 Physical leakage Calculations

Tyson employs rigorous inspection protocols to ensure that biogas leakage from the lagoon cover
systems is minimized. All facilities inspect the covers daily (Joslin, IL, the one exception, inspects two to
four times per week). Since Tyson uses both 80 and 100 mil thickness HDPE in its covers, it is very rare
that leaks occur. Most facilities report only several leaks per year, with one facility even reporting no
leaks in a 2-1/2 year time span. When leaks do occur, they are repaired immediately using special tape,

® 2006 IPCC Guidelines for National Greenhouse Gas Inventories, Volume 2 — Energy, Chapter 1 —
Introductlon Table 1.4. 56,100 kgCO,/TJ factor converted to mtCO,/MMBtu.

Unlted States Environmental Protection Agency, AP 42, Table 2.4-3

Rewsed 1996 IPCC Guidelines for National Greenhouse Gas Inventories, Module 1 Energy, Table 1-4

8 2006 IPCC Guidelines for National Greenhouse Gas Inventones Volume 2 — Energy, Chapter 1 —
Introduction, Page 1.2. 48.0 TJ/Gg factor converted to Btu/ft.
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which stops the leak until the cover contractor arrives to do a more permanent repair. Most leaks are
reported as being slits less than 1 inch in length, but some facilities have reported slits up to 2 inches
long.

In order to calculate a worst-case physical leakage scenario, Bernoulli’'s equation is used to estimate flow
velocity across a rectangular tear measuring 0.25” x 2” (much larger than actual worst case tear sizing).
The mass of leaking CH, is then calculated using the maximum volumetric fraction of methane in the
biogas combined with the longest time a leak could go undetected. Bernoulli’s equation states the
following:

=

p= | 2L (3-10)
+ PCHa

Where:

% = Flow velocity (cm/sec)

AP = Change in pressure (kg/cm?). Pressure monitoring indicates that the maximum
pressure under the covers rarely exceeds 0.1” H20. For conservativeness and
uncertainty management, a value of 2” H,O = 0.00508 kgf/cm2 is used.

Pcha = Density of methane at ambient conditions = 6.8 x 107 kg/cm®
M=vxaxpcus X fVcns (3-11)

Where:

M = Mass flow rate of Methane (kg/sec)

a = Cross-sectional area of worst-case tear = 3.23 cm®

fVcha = Volumetric fraction of methane in the biogas (%)

PEI’:H%&'EQEISE' = M K tdaraﬁ K ﬂl— K ﬂ.ﬂﬂ-l K 21 + PEM'E (3'12)

Where:

tetect = Maximum time that a leak would go undetected based on frequency of inspection at
each site (sec). 1 day used for all sites except Joslin, which is 3.5 days.

n = Maximum number of leaks reported in a given year = 5 leaks per year is used for
conservativeness

PEme = Project emissions associated with cover leakage due to major events (mtCO2e).

Occasionally, Tyson’s facilities experience major events that result in additional leakage
from the cover systems. Such events might include large tears, de-anchoring of the
covers due to extreme winds, or a partial cover removal to unclog pipes. These major
events typically only occur once every four to five years or less for any given site. When
such an event does occur, wastewater flow to the digester is typically shut off
immediately and the repair is made within a few days or less. For conservativeness,
when such an event occurs, if the lagoon loses the ability to retain biogas, the methane
production associated with one period of lagoon residence time is added to the project
emissions for that month.

4.2.2 Flare Calculations
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Project emissions due to flaring are calculated according to the CDM “Tool to Determine Project
Emissions from Flaring Gases Containing Methane.”

12

21
PEpjare = Z TMzegm X (1= Nr1ars) X
m=1

2204.62
(3-13)

TMgatm = Monthly total mass of methane in the residual gas from the anaerobic lagoons
combusted in the flare (Ibs)
NFiare = Methane destruction efficiency of the flare

At each facility, Tyson operates Varec 244W waste gas burners able to achieve 99%
combustion efficiency. Each site’s minimum allowable flare efficiency was calculated for
its respective air permit for the purposes of ensuring the destruction of any H,S that might
be present in the biogas. H,S combustion efficiency is a requirement under the permits
and cannot be obtained without first achieving the same destruction efficiency of CHy,,
thereby guaranteeing equal or greater methane destruction efficiency.

Additionally, under permit, Tyson flares or utilizes 100% of the biogas collected, meaning
there is no uncombusted gas vented at any time. Whenever there is downtime due to
maintenance or other issues, biogas accumulates in the collection system until it can be
flared or utilized once more. The flares come complete with an electronic sensor and
controls package that verifies pilot operation and subsequent flare operation. The
controls are electronically interlocked with the biogas blowers to ensure the blowers will
automatically shut down in the event the sensors indicate the flare or pilot flame is not
operating properly. There is also an alarm system linked with the flare that will contact
facility operators in the event of system failure.

All flares are operated in accordance with the manufacturer’s guidelines for maximum
efficiency and meet the requirements of 40 CFR 60.18 and AP-42 2.4-3. These
standards specify requirements for Btu content and exit velocity that must be met in order
to achieve 99% flare efficiency. The minimum Btu content specified is 300 Btu/ft® with a
maximum exit velocity of 60 ft/sec. The minimum Btu content achieved by the Tyson
biogas is 679 Btu/ft’, while the typical exit velocities average 47 ft/sec and never exceed
60 ft/sec. Although 99% flare efficiency is likely achieved at all sites as a result of the
flare selection and operating procedures, the permitted efficiency values, which are
checked and reported to regulatory bodies on a regular basis, have been used for
conservativeness. The permitted flare efficiency for each site is shown in Section 4.2.

TMgcrm = FVrgrm X fVcra X Peus (3-14)
Where:

FVgratm = Gross monthly volume of biogas flared (ft3)

® Equations 6-13 and 6-14 reference UNFCCC CDM Tool to Determine Project Emissions from Flaring
Gases Containing Methane, pages 9 and 11
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fVeha = Volumetric fraction of methane in the biogas (%)
PcHa = Density of methane at normal conditions = 0.0447 (Ibs/fts)

4.2.3 Electricity Calculations

Electricity consumption from the project activity includes electricity used by the blowers in the transport of
gas to the flare and boiler as well as the H,S scrubbing system. Project emissions associated with this
consumption are calculated in accordance with the CDM “Tool to Calculate Project Emissions from
Electricity Consumption — Case A.""°

1z
PEEI'__ = Z ECP_.[_.?‘J‘I X EFQ’?"E'&' X (1 =+ TDL} +2204.62
m=1

(3-15)

Where:

ECpym = Monthly electricity consumed by the project activity (MWh)

EFgrid = Grid CO, emissions factor for electricity consumed at the project site (IbsCOg/MWh)11

TDL = Average transmission and distribution losses in the grid = 7.2%2
ECpym=Lf Xtym+Lp Xtpm + Lyzs X tgagm (3-16)

Where:

Ly = Load rating of the blowers used to transport biogas to the flare (MW)

trm = Hours of operation of the blowers transporting biogas to the flare in month m

Ly = Load rating of the blowers used to transport biogas to the boiler (MW)

to.m = Hours of operation of the blowers transporting biogas to the boiler in month m.
NOTE: In some data sets, hours of boiler utilization (t, m) and flare time (t,) are
combined. In such cases, the load rating of the boiler blowers (L) is used for the entire
time for conservativeness.

Lios = Load rating of the H,S scrubber system (MW). Each site employs different types of
H.S scrubbing systems. A breakdown of equipment for each site can be found in
Appendix A

thosm = Hours of operation of the H,S scrubber system in month m

Load ratings are calculated based on the nameplate horsepower for each blower. Even though the
blowers typically operate at approximately half load, electricity consumption is calculated based on full
load for conservativeness. An example calculation for MW conversion for a 15 hp blower is shown below:

0.746 kW) y ( 1MW

=0.01119 MW
hp 1000 kn—") :

L=15hp>c(

(3-17)

1% Equation 6-15 references UNFCCC CDM Tool to Calculate Project Emissions from Electricity
Consumption, page 2

" United States Environmental Protection Agency, eGRID2006 Version 2.1, 2004 Data

'2 United States Climate Change Technology Program, Technology Options for the Near and Long Term,
Page 34
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4.2.4 Fossil Fuel Calculations

Pilot fuel used in the flares represents the sole fossil fuel emission from the project activity. In order to
ensure safe and proper startup and operation of the flare, propane is used as a pilot fuel in the flares.
Project emissions are calculated according to the CDM “Tool to Calculate Project or Leakage CO,
Emissions from Fossil Fuel Combustion — Option B.”

PEFI'__ = Fcpmﬂna X EFP?"G?:JE?‘!E A fP (3'18)
Where:
FCopropane = Annual quantity of propane used in the flares as pilot fuel (gal)
EFpropane = Emission factor of propane = 0.00574 mtCO2e/gal

NOTE: The CDM “Tool to Calculate Project or Leakage CO, Emissions from Fossil Fuel
Combustion” recommends calculating emission coefficients based on IPCC factors;
however, no such IPCC factors exist for Propane. As such, U.S. EPA factors are used
instead."® It is possible to use the IPCC factors for Liquefied Petroleum Gas, a mixture of
Propane and Butane, but the EPA factor used is higher and therefore more conservative.

fp = Uncertainty factor = 1. Propane usage data was previously only available for 2007, so
an Uncertainty factor of 2 was used in the first monitoring period because of the
unavailability of the data. As part of the monitoring plan, Tyson agreed to record Propane
usage monthly going forward. For 2008, actual purchase records were provided showing
the exact amount of propane used at each site, thus the Uncertainty factor has been
lowered to 1.

EFpropane = Wepropans * ECpropans ¥ 44/12 +42 + 1000 (3-19)

Where:

WG Propane = Carbon content of Propane per unit energy = 17.20 kgC/MMBtu
ECprropane = Energy Content of Propane per volume = 3.824 MMBtu/Barrel
44/12 = Molar mass ratio of Carbon Dioxide, CO,, to Carbon, C.

42 = Gallons/Barrel

1000 = kg/mt

4.3 Leakage

The project activity is not known to create any leakage emissions.

Bu.s. EPA, Inventory of Greenhouse Gas Emissions and Sinks: 1990 — 2005 (2007), Annex 2.1, Table
A-40
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4.4 Summary of GHG Emission Reductions and Removals

Calculated emission reductions by facility for the crediting period are shown in Table 6.1.

Table 4-1 Breakdown of Baseline Emissions, Project Emissions, and Emission Reductions

by Facility for January 1, 2011. — September 30. 2011

Jan-Sep 2011 Net ERC BE PE

Amarillo 100,201 102,565 | 2,364
Joslin 26,927 28,528 1,601
Lexington 55,802 57,853 2,051
Storm Lake 32,204 33,619 1,416
TOTAL 215,134 222,565 | 7,432

5 ADDITIONAL INFORMATION

H,S Scrubbing Equipment List and Power Ratings by Facility

Load Rating # of Units in

Amarillo H2S Scrubbing System Components (hp) Operation
Press Wash Pump 7.5 1
Scrubber Feed Pump 15 1

Air Blower 25 2
Regen Feed Pump 15 1

Air Compressor 20 1
Condensate Pump 3 1
Larox press 20 1
Water pump on Larox 7.5 1
Outside sump 7.5 1
Roof exhaust 1.5 1

Air handling Unit 3 1
Total hp 150

Load Rating # of Units in

Joslin H2S Scrubbing System Components (hp) Operation
Regen feed pump 10 1
Filter Feed pump 15 1
Scrubber feed pump 10 1

Air Compressor 20 1
Make-up air unit 1.5 2
Blower room ex fan 0.75 1
Regenerated air blower 30 1
Electric Unit heaters 0.25 6
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Water booster pump 7.5 1
Larox press Hyd pump 20 1
Larox press H20 pump 5 1
Roof exhaust 1.5 1
Air handling Unit 3 1
Total hp 127

Load Rating # of Units in
Lexington H2S Scrubbing System Components (hp) Operation
Scrubber Feed Pump 15 1
Reactor Feed Pump 15 1
PD Aeration Blowers 30 1
PD Fuelgas Blower 75 1
Centrifugal Biogas Blower 15 1
Air Compressor 20 1
Well Water Pump 7.5 1
Roof Exhaust 15 1
Air Handling Unit 6 1
Fuelgas Chiller Refrigeration Unit 1 1
Condensate Pot Pump 0.75 2
Lift Station Sump Pump 1.6 1
Total hp 189
Storm Lake H2S Scrubbing System Load Rating # of Units in
Components (hp) Operation
Bio-Gas blowers 71/2 1
Reactor feed pumps 15 1
scrubber feed pumps 15 1
condensate pumps 0.25 2
PD blowers 20 1
air compressor 20 1
recycle pumps 15 1
filtrate pumps 10 1
Pressure pumps 7.5 1
press( bio-gas larox) 20 1
press( bio-gas larox) 5 1
Roof exhaust 1.5 1
Air handling Unit 3 1
Total hp 140
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