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1.0 PROJECT DESCRIPTION

1.1 Project XL

Thisproject is being carried out under Project XL, which isanationd pilot program that tests
innovative ways of achieving better and more cogt-effective public hedth and environmenta protection.
Under Project XL, sponsors implement innovative strategies that produce superior environmental
performance, provide flexibility, cost savings, paperwork reduction or other benefits to sponsors. The
projects are of limited scope and extend for a specified time period. Successful XL proposas must
produce superior environmenta results beyond those that would have been achieved under current and
reasonably anticipated future regulations or policies; produce benefits such as cost savings, paperwork
that serve as an incentive to both project sponsors and regulators and are supported by stakeholders.
The participants (including EPA, the facility, the state and stakeholders) definein the Find Project
Agreement (FPA) the innovation to be tested, what superior environmental performance must be
achieved, what flexibility EPA and other co-regulators will need to provide, what conditions will be
met, and how results will be monitored and reported. The agreement among the participantsis set forth
in the FPA which isbeing signed by EPA, Internationa Paper, ME DEP, and the Town of Jay. Once
sgned, the project is then implemented according to the FPA and any implementing mechanism. The
purpose of this Test Plan is to describe the technica issues and sampling protocol for this XL Project.

1.2 Project Summary

Internationa Paper's Androscoggin Mill, located in Jay, Maine, is proposing to develop, test and
implement a highly sophisticated computer modd that can estimate pollutant emissions on a continuous
basis. Currently, International Paper is required to measure Particulate Matter (PM) * and Carbon
Monoxide (CO) only once every year and SO, and NO, on a continuous basis. The computer model
which IP proposesto develop is called a Predictive Emissions Monitoring System (PEMS). This
project would develop and then ingtall a PEM'S on the waste fuel incinerator (WH -- atype of boiler
that burns paper mill waste products such as wood bark to generate steam). Pollutants to be modeled
would include particulate matter (PM), SO,, NO,, CO, and CO. The PEMS would modd the
relationship between WFI operating conditions and emission rates to continuoudy predict pollutant
emissons. The PEMS system would facilitete efficient operation of the WFI which could ad in
minimizing emissons without impacting production. In addition, a successful modd could have broad
gpplicability to other sources of air pollution especialy stacks with high moisture content.

The WH isaggnificantly more complex type of boiler than those where PEM S have been devel oped
and ingdled previoudy. The complex nature of the boiler leads to the incorporation of alarger number
of variablesinto themodel. Appendix A provides adetaled ligt of the variables that will be monitored

Ynternationa Paper’ s air license sats forth emission limits for PM 10 and PM, but the monitoring
method required applies only to PM. For purposes of thistest plan, reference to PM includes PM10.
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and potentialy incorporated into the PEM S (these variables will be discussed further in Section 3 of this
Test Plan.) The number of variables (different fuels, burn rates, etc.) likely needed for usein aPEMS
for the WFI would result in arigorous test of PEMS capabilities. PEM S for less complex types of
boilers generadly use fewer than 20 variables. If successfully developed and implemented, this computer
model would provide |P and the surrounding community with continuous information on emissons. A
successful model could dso provide information to other facilities on how to operate more efficiently
while emitting the least amount of emissons possible.

The primary objective of this project isto develop a PEM S neura modd of the stack PM that can be
used to forecast PM and stay within emission limits.  Secondary objectives are to develop a PEMS for
the stack SO, and NOy emissons aswell as Steaming Rate (SR). The PEM S for the steaming rate
(steaming rate is used by P to measure production of the WHFI) will smplify maintaining the maximum
dtable steaming rate at optimum bark, dudge and oil consumption rates. By developing PEMS for both
emissions and production (steaming rate), |P will develop alink between emissions and production so
they can then optimize production while minimizing emissons. Additiond goasinclude tesing an
experimentd PM CEM during the mill trid, developing an dternative Rdaive Accuracy for verifying the
performance of PEM Sthat is affordable, improving ease of operation, and improving visbility of
process responses.

As st forth more specificdly in Section 4, Internationa Paper plansto closaly monitor and evauate this
project, and to conduct Mode Specification tests to confirm accuracy of the PEMS. Modd
Specification tests (see Sections 4.0 for discussion of thisand Appendix C for the actual Specifications)
would be used in conjunction with other factors such a comparison the CEMs results (and other criteria
identified by the Technical Review Team) to evauate the success of the PEMS.

1.3 Regulatory Flexibility

Internationa Paper is seeking regulatory flexibility in two areas. Firg, |P requests Ste-specific, time-
limited flexibility to exceed emissions license limits for the WH, in order to fully develop, test and
cdibrate the PEM S technology so that the State, IP and EPA can confirm the PEM’ s accuracy.
Second, if the PEM S is demondrated to be successful, |P requests revison of its monitoring
requirements to reduce the sampling frequency of monitoring systems that the PEMS will replace. This
request includes reducing PM stack test frequency, as well as removing the requirement for CEMs for
NO, and SO, &fter the PEMS s verified for these condtituents. The exact reduction will be developed
through Fina Project Agreement (FPA) negotiations with EPA, the Sate, the Town of Jay and
interested stakeholders and the gppropriate implementing mechanism.

1.3.1 Potential Emission Exceedances

International Paper’s Project XL application requests alowance of very short term exceedances of
their WFI license limits (not more than severd hours at atime). Because of the detailed process testing
of the WFI required to develop sufficient data for the WFI PEMSS, two types of potential exceedances
may occur:
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C Exceedances occurring during PEM S Development - in testing the full range of
operating conditions, some combinations of parameters may lead to unforseen
conditions that would cause an exceedance of the license limit. These would not and
cannot be planned in advance but would only occur during the PEM S devel opment
phase as described in the “ Testing Description and Estimated Timdine’ tablewhich is
currently predicted to span gpproximately two weeks,

C Temporary exceedances during cdibration - during Modd Specification tests (see
Section 4.5) to assure that the PEM S has the ability to predict emissions above the
license limit. Thistype of exceedance could be planned ahead of time.

Asshown in Table 3 “Testing Description and Tentative Schedule,” in Section 3.5, [P will gtrictly
control testing conditions over afinite period of days. The table shows the schedule for the various
tests and the parameter ranges scheduled for testing.  Also as set forth in Section 3.4, IP has agreed to
impose certain controls on facility operations so that violations of National Ambient Air Qudity
Standards (NAAQS) will not occur. Based on facility production information available to Internationa
Paper, ME DEP and using previous stack test information the likelihood of NAAQS exceedances
would be highly unlikely since IP agrees to operate at production levels consstent with their previous
dack tests. The stack tests show that dl of IP s stacks emit &t levels below their license limits and this
would reduce the likelihood of IP sWFI emissonsimpacting NAAQS. (Section 2.5 discussesthis
further and provides a comparison of I1P slicense limits and their actua emissions).

1.3.2 Monitoring Reductions, Use of PEM S

The second area of regulatory flexibility requested is for replacement of current monitoring methods
(annua stack testing and CEM ) with the PEMS, if it is demonstrated to be successful. Asdiscussed in
Section 4, IP is committing to atesting schedule to andyze and ensure the accuracy of the PEMS.

1.4 Technical Review Team

A Technical Review Team comprising, at a minimum, representation from active stakeholders, 1P,
EPA, ME DEP, and the Town of Jay will implement and evduate the terms of thisTest Plan. This
Technicd Review Team agreesto follow the terms of this Test Plan, the Testing Agreement (to which
this Test Plan is appended) as well as the terms of the Find Project Agreement.

1.5Project Timeline

An approximate project task description and timeline are provided below to show the individud tasks
associated with developing and testing a PEM S for the Waste Fud Incinerator (WFI) for Internationa
Paper Androscoggin Mill. The god isto show the genera tasks and their estimated duration. The
schedule may change due to weather or operationa conditions and the Technicd Review Team will be
notified of any changes.
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Task Description Estimated SO, and
Completion from NO,
Project Start CEMsin
Date use
Sampling and testing IP runs the WFI under a number of different operating conditions. Asan 1 month yes
for PEMS example, all parameters would be set at “norma” conditions and then fuel ail
development flow would be adjusted to “low” and after reaching steady state, emissions
would be measured. Then the fuel oil flow would be set to “average” and after
reaching steady state, emissions would be measured, and finaly fuel oil flow
would be set to “high” and emissions would be measured (see Section 3.)
Data workup All the data sources are collected, made compatible, and entered into the months 2 through 7 | yes
computer. This process is resource intensive because some data is manually
collected, some is collected on one type of computer and other datais collected
on another type of computer. Also, some data represents a daily or weekly
value (e.g., sulfur content in the fuel) and other datais provided in one minute
increments (e.g., incinerator temperature).
Site Specific PEM S The neural network (the portion of the PEMS that devel ops the mathematical yes
model development relationship between operating parameters emissions and production) is run to
develop the relationship among al the operational parameters and emission
rates. Once the model is developed, internal (to the computer) tests are run to
assure the model is operating as anticipated.
PEMS Installation Once the moddl is completed, it isinstalled at the facility and many of the yes
and testing operating sensors may be “hardwired” to the computer. The model, wiring,
sensors and gauges will be tested by IP to assure everything is working
properly.
PEM S adjustment/ Based on the internal QA/QC, IP will further program and adjust the model. 1P (month 2 to 7) yes
calibration may perform an informal relative accuracy test to confirm operation of the
pieces of the PEMS
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Task Description Estimated SO, and
Completion from NO,
Project Start CEMsin
Date use
PEMS Formal The formal PEMS validation is performed. This will be a detailed Model 7 months yes
Validation #1 Specification test using OAQPS' s Model Specifications, testing the PEMS at
high, medium and low emission rates or high, medium and low operation rates.
If the PEMS accurately predicts emissions, the PEMS will continue to be
evauated. If the PEMS does not accurately predict emission rates for a
pollutant (e.g., SO, or PM) at this stage then IP may choose to do more PEMS
development work and then redo this formal validation test for that pollutant at
alater time, or may choose to exclude that pollutant from further evaluation.
Formal Validation #2 | A Mode Specification Test will be performed 3 months after the formal 10 months yes
validation test #1. CEMs data will be used to further evaluate PEMS
performance
Formal Validation #3 | A Mode Specification Test will be performed 6 months after the formal 13 months yes
validation test #1. CEMs data will be used to further evaluate PEMS
performance.
Annual Model Thiswill be an additional Model Specification Test one year after the formal 25 months yes
Specification Test validation.
Project Completion Technical Review Team determines if PEMS are successful. If successful, 26 months no
ME DEP submits SIP revision, which EPA intends to approve.
OR Technical Review Team determines PEMS are a failure - project 26 months yes
terminates or Technical Review Team analyses problems and | P attempts to
resolve.
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2.0. Facility Description

2.1 Plant Description

The Androscoggin Mill isalarge, integrated kraft pulp and paper mill producing finished coated and
uncoated paper a a combined rate of 1,600 tons per day. Approximately 1,300 tons of kraft pulp and
300 tons of groundwood pulp are produced per day from a combination of hardwoods and softwoods.

Wood is brought into the mill in the form of logs and wood chips. Logs are unloaded in the woodyard
onto pilesthat are sorted by species with soft wood and hardwood in different piles. Logsarefedto a
water flume where they are transported to one of three wood rooms where bark isremoved. Most
logs are then chipped and transported to chip slos or chip pilesfor further storage. Chipsin the chip
dlo are screened to remove both oversized and fine chips for reprocessing or incineration in the WHI.
A small percentage of logs are made into groundwood pulp through a grinding process and thisis used
directly in the paper making process and bypasses the chemica digestion and pulping operations.

Chips are fed to one of two continuous digesters where the lignin is dissolved with a highly caudtic
solution containing caudtic (NaOH) and sodium sulfide (NaS;,) known as white liquor. The continuous
digestersinclude severa stepsincluding chip metering, chip presteaming (the chips are impregnated with
geam to increase the absorption of white liquor), mixing with white liquor, digestion (performed at high
temperature and pressure), and findly the blow tank where the pulp from the digester is released to
atmospheric pressure.

Once the chips have been digested and most of the lignin has been removed, the remaining pulp is
bleached where further lignin is removed and the pulp is brightened. Process stepsinclude chlorine
dioxide “bleaching” in an acidic medium, akaline extraction (washing), and peroxide delignification.
These steps bring the pulp to the desired * brightness’ while maintaining optimal strength.

Pulp is pumped to stock storage chests and then pass through refiners which prepare the pulp fibers for
paper meking. The pulp is then mixed with additives including day, titanium dioxide, and calcium
carbonate which are used for various purposes including coating, whitening, and bulking the pulp
mixture when making the paper. The pulp is pumped to the headbox which evenly digtributes the pulp
mixture onto the fourdrinier, the fine mesh screen which drains the water from the pulp mixture and lays
the fibersin line further draining to make the initid sheet of paper. The solids content goes from 0.5%
when sprayed onto the fourdrinier to 20% as the sheet moves onto the next step.

Oncethe “paper” goes through the fourdrinier the sheet passes through a number of compression
rollers, vacuums, and drum dryersto flatten dry and smooth the paper. Some of the paper sheets are
aso coated with clays, sized with starch and cadendared to fine tune the thickness of the paper as well
as smoothen it out and make the paper glosser.

Kraft mills (such as Androscoggin) employ a chemica recovery cycle to minimize the purchase of
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chemicas. The digestion process discussed earlier produces black liquor containing the digestion
chemicas and partidly oxidized lignin removed from the wood chips. This black liquor is burned in the
recovery boilersto produce heat for steam production, and recover sodium carbonate and sodium
aulfide. These chemicas are then caugticized to convert sodium carbonate to calcium carbonate. This
is then passad through the lime kiln which converts calcium carbonate to lime and thisis daked to
produce quick lime which is used in the digestion process discussed previoudy.

Wood chips are cooked in 1 of 2 continuous digesters with a cooking chemica, cdled white liquor. As
chips are continuoudy fed into a digester, cooked pulp (brown stock) is removed and separated from
the spent (used) cooking liquor by washers. The separated pulp fibers are moved to the bleach plant,
and the spent cooking liquor goes through a recovery process described below. In the bleach plant,
the pulp is alowed to react with a chlorine dioxide (CIO,) mixture to further aid in the bleaching
process. Washers then filter the fibers out of this solution and the fibers pass on to a caustic (NaOH)
and peroxide (H,O,) solution and back to a chlorine dioxide solution that extracts the remaining lignin.
Washers then filter the fibers, caled bleached stock, out of this solution. The fibers are now essentidly

ready for use.

The kraft process recovers the cooking liquor chemicals after they are spent. After the spent cooking
liquor, cdled black liquor, is separated from the cooked pulp, it is concentrated by evaporating much of
itswater content. This concentrates the organic lignin cooked out of the wood chips aswell asthe
inorganic chemicals. This concentrated black liquor isthen burned in one of two recovery boilers
where the organics provide the fud to produce steam and the inorganic chemicals form smelt which
flows out the bottom of the bailer into the smelt dissolving tank to form green liquor, the beginnings of
the new cooking liquor. The lime from the two on-gte lime kilnsis then reacted with a green liquor
solution to form white liquor, which is the new cooking liquor used in the digesters. The spent lime
(lime mud) iswashed to remove the remaining dkaine materid. Thefiltrateis caled wesk wash and is
used as make-up.

The limekilns are used to reburn lime mud (CaCOs) and convert it to lime (Ca0O). Thelimeisthen
daked and caudticized with green liquor from the recovery bailers to form white liquor. The white
liquor isreintroduced to the kraft cycle.

All dudges to be burned in the WH are generated from the wastewater trestment system whichisan
activated dudge trestment system and includes primary darification, activated dudge lagoon and
secondary clarifiers. The primary clarifiers treat wastewaters from the paper machines where paper
solids and fibers are gravity settled. Wastewaters from the rest of the mill (such as bleaching and
pulping), and the trested water from the primary clarifiers flow directly to the lagoon for biologica
treatment, and then onto the secondary clarifier where solids are separated.  Solids collected from both
the primary and secondary clarifiers are passed through filter presses to reduce moisture content and
then trucked to the WFI for incineration.
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The mill generates power to run the facility using two on-gite power boilers, awaste fud incinerator
(WFI), and two recovery boilers. The power boilers burn No. 6 fuel oil and the WFI burns No. 6 fuel
oil (waste ail), bark, paper, and dudge. The recovery bailers, which have been discussed previoudy
aso produce steam for the facility. A portion of IP s eectricity needsis purchased from Centrd Maine
Power Company.

2.2 Summary of Emission Sources

2.2.11P'sEmission Sources

There are five mgor stacks located at the Androscoggin Mill which are discussed in detail in the
following sections. A summary is provided below. The sources include the:

Waste Fuel Incinerator (WFI) which is vented to Stack #2,

Power Boilers#1 and #2 (both boilers exhaust through common Stack #1),

Lime Kilns#1 and #2 (emissions from Lime Kiln #1 are vented to Stack #3 and emissons from
Lime Kiln #2 are vented to Stack #4),

Recovery Boilers #1 and #2 which exhaust through common stack #5,

Smelt Tanks#1 and #2, and the

Regenerative Therma Oxidizer (RTO) System.

All are described in further detall below. Table 1 providesalist of the mgor emission sources and their
license limitsfor the IP mill.

OO0 OO0

Table 1 Summary of Mgjor Emission Sources and their Limits®

Emisson PM PM o SO, NOy CO VOC | TRS*
Sources (Iothr) | (o/hr) | (hr) | (b/hr) | (o) | (bhr) | (ppmv)?
Power Boilers | 232 232 2185.4 | 5185 | 38 11.6 —2

#1 and #2

Recovery 133.3 |133.3 | 806.6 |213.3 | 266.6 |223 5
Boilers#1 and

#2

Waste Fud 48 48 196.8 | 179.2 | 1200 140.2 | ---
Incinerator

Lime Kiln #1 25.5 255 6.7 33.3 3333 |14 20

LimeKiln#2 25 25 6.7 33.3 3333 |14 20

Smet Tank #1 | 13.7 13.7 2.7 .066
(Ib/ton
BLS)?
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Smdt Tank#2 | 11.7 11.2 39 --- --- --- .066

(Ibfton
BLS)?®
Regenerative 1.0 1.0 2.02 0.8 1.2 3.0 0.2
Therma (Ib/hr)
Oxidizer (RTO)
System
IP Actud 490 490 3211 | 9784 | 2172 |179.9 | NA*
Licensed
Emissionsfor
These Stacks®

Androscoggin | 19.2 19.2 125 82.7 202 11.2 ---
Energy LLC®

* - TRS = Totd Reduced Sulfur

1~ Unitsarein ppmv unless otherwise noted

2-“—* meansno limit

3 - Ibfton BLSis Ibs TRS per ton Black Liquor Solids

4 - limits are expressed in different units Total emissions for this pollutant not totaled

® - Seelicensefor actud totas

® - Approximate limits shown for comparison purposes, see license for actud limit values and any
additiond limitations.

2.2.2 Potential Replacement of Power Boilers

Androscoggin Energy LLC has constructed anaturd gas cogeneration facility producing eectricity and
waste sleam next to the IP facility. 1t is expected to come on linein the beginning of the year 2000. If
the cogeneration facility operates asintended, |P will purchase their waste seam and use it in place of
the steam generated by Power Boilers #1 and #2 which will be either shut off and only used as back
up steam sources, or operated a alow firing rate. Thiswill further reduce air impacts from the mill (ar
emissions from the Androscoggin Energy LLC are Sgnificantly less than that of the Power Boilers)

2.3 Description of Waste Fud Inciner ator

The waste fud incinerator (WHI) is used to produce steam from the combustion of low sulfur (1.8%
sulfur) #6 fue oil, wood residue (bark), wastewater trestment plant dudge, waste paper, and waste ail.
Like the lime kiln, particulate matter (PM) emissions from the WH are only measured during annud
stack tests. An opacity monitor cannot be used as a surrogate because of the high moisture content
caused by the scrubber. Other emissions (SO, and NO,) are presently being measured usng CEMS.
Carbon monoxide is being monitored through stack tests.
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The WFI was manufactured by Babcock and Wilcox and constructed in 1975. The boiler israted at
design capacity 240MMBtwhr heat input from the firing of oil and 480 MM Btwhr hest input and
317,000 |b steam per hour at 900 psg, firing a combination of fuds including biomass and oil. Biomass
includes dudge, wood waste (including bark, knots, and screenings, etc.), residue, sawdust absorbed
with oil, and waste papers. Qil includes #6 fue oil, specification waste oil, and oily rags, eech with a
maximum sulfur content not exceeding 1.8% by weight.

The WFI is not subject to the EPA NSPS Subpart D applicability date of 1971 for Fossil- Fudl-Fired
Steam generating units greater than 250 MMBtwhr. Pollutants emitted from the WF and regulated by
the state are PM, PM 10, SO,, NOy, CO, and VOC. Emissions are vented to Stack #2. The WF is
controlled by avariable venturi scrubber and demister arrangement, ingtalled with awater spray into the
demigter. The scrubber mediais pH controlled by a caudtic solution. 1n addition, the WHI is equipped
with a combustion system designed to ensure the optimal bal ance between control of NOx and
limitation of CO and VOCs.

2.4 Description of Other Air Emission Sour ces

2.4.1 Power Boilers#1 and #2

Power Boilers #1 and #2 were both manufactured by Babcock and Wilcox with a design heet input
capacity of 680 MMBtu/hr each. Power boiler #1 was ingtaled in 1965 and Power boiler #2 was
ingtaled in 1967, both prior to the new Source performance Specifications (NSPS) Subpart D
applicability date of August 17, 1971 for foss| Fud-Fired Steam generating units greater than 250
MMBtwhr.

Power Boiler #1 was converted in 1977 from an oil and bark burning design to fire #6 fud oil only.
This converson did not result in any design capacity increase and since it was origindly ingaled with ail
burning capacity it is therefore not subject to the NSPS applicability date for Subpart D. Both boilers
exhaust through a common stack (Stack #1). Regulated pollutants emitted from Power Boilers#1 and
#2 are particulate matter (PM), PM 10, SO,, NO,, CO, and VOCs.

242 LimeKilns#1 and #2

Lime Kiln #1 was congtructed in 1965, and Lime Kiln #2 was congtructed in 1975. Neither of the
Lime Kilns are subject to EPA NSPS requirements of 40 CFR 60 Subpart BB, for kraft Limekilns
manufactured after September 24, 1976. The design parameters for the two lime kilns are identical.
Each limekilnisfuded with #6 fud oil with adesign capacity of 8 gd/min (72MMBtwhr). Desgn
capacity is 248 tons CaO/day each. Lime kiln #1 underwent repair in the fall of 1988. No pulp
production increase was redlized, not did the cost of repairs exceed 50% of the congtruction cost of a
amilar unit and, thus NSPS does not apply.

The#6 fud ail isfired to aid in the recacination of the lime, which is then returned to the dackers. In

addition, Lime Kilns#1 and #2 are used to incinerate Non Condensible Gases (NCGs) generated by
the pulping process at the Internationa Paper facility. Each lime kiln is cgpable of subjecting NCG
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gases to 1200°F for at least 0.5 seconds. Both lime kilns serve as the primary and backup and TRS
control devices as required on Chapter 124 of the Maine State Regulations.

In 1995, Internationa Paper made minor adjustments to each lime kiln to dlow for the combustion of
these gases without the presence of lime mud within the preferred (referred to as the tertiary backup
system). Aspart of that project, IPingtalled an NCG scrubber to scrub the sulfur gasesby using a
white liquor shower through a packing medium. Particulate emissons from Lime Kiln #1 are controlled
by a Peabody variable throat venturi scrubber, and Lime Kiln #2 by an Airpol fixed throat venturi
scrubber. The lime mud is dso an effective mediato scrub SO, emissions generated from incineration
of TRS gases. Regulated pollutants emitted from the lime kilns are PM, PM 10, SO,, NO,, CO, VOC
and TRS. Emissonsfrom Lime Kiln #1 are vented to Stack #3 and emissons from Lime Kiln #2 are
vented to Stack #4.

2.4.3 Recovery Boilers#1 and #2

International Paper ingtalled Recovery Boailer #1 in 1965, and is a Combustion Engineering bailer, with
arated capacity 2.50 MMIb/day of dry black liquor solids. Recovery Boiler #1 is not subject to EPA
NSPS 40 CFR part 60 Subpart BB, for Kraft Recovery Boilers manufactured after September 24,
1976. The boiler was converted to alow odor designin 1985. None of the capital expenditure on the
conversion resulted in an increase in capacity of the boiler, thus NSPS does not apply.

International Paper installed recovery Boiler #2 in 1975, and is a Babcock and Wilcox low odor
boiler, with arated capacity 3.44 MMIb/day of dry black liquor solids. Recovery boiler #2 is not
subject to EPA NSPS 40 CFR part 60 Subpart BB, for Kraft Recovery Boilers manufactured after
September 24, 1976. A new furnace and generating section were indalled in amgjor repair project in
thefal of 1988. No increasein capacity resulted, and cost was less that 50% of the capital
expenditure of acomparable unit, thus NSPS does not gpply. Number 6 fud oil at 0.5% sulfur content
infired in the recovery boilers for start up, smelt burn out, and under process upset conditions.

The flue gas emissions from the two recovery boilers are combined and controlled by the operation of
an Electrogtatic Precipitator (ESP). Regulated pollutants emitted from Recovery boilers#1 and 32 are
PM, PM10, SO,, NO,, CO, VOC and TRS. Both boilers exhaust through a common stack (Stack
#5) which was congtructed in 1977 as part of the Recovery Boiler #2 construction.

2.4.4 Smelt Tanks#1 and #2

Smelt Tank #1 was ingtaled in 1975 and has a design capacity of 2.50MMIb dry BLS/day (BLS
Black Liquor Solids), it is equipped with awet scrubber which wasingaled in 1983. Thereisno gas
pretreatment and no demister. Smelt tank #1 is not subject to EPA NSPS 40 CFR part 60 Subpart
BB, for kraft Smdt tanks manufactured after September 24, 1976.

Smet Tank #2 was ingtdled in 1975 and has a design capacity of 3.44MMIb dry BLS/day, it is
equipped with awet scrubber which wasingaled in 1976. Again, there is no gas pretreatment and no
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demister. Smdlt tank #1 is not subject to EPA NSPS 40 CFR part 60 Subpart BB, for kraft Smelt
tanks manufactured after September 24, 1976. Regulated pollutants emitted from Smelt Tanks #1 and
#2 are PM, PM 10, SO,, and TRS. VOC RACT was determined to be the control of emissions by
the wet scrubber systems which complieswith Chapter 124 for the control of TRS. The smelt tanks
are meeting BPT.

2.4.5 Regenerative Thermal Oxidizer (RTO) System

The RTO wasinddled a the IP facility during the fal of 1995 primarily to collect and control TRS
emissions from the brown stack washer systemsin order to comply with Chapter 124 and to collect
and control VOC emissions from the oxygen delignification system.

The RTO is supplementdly fired with #2 fud ail or propanein order to maintain a 1500°F combustion
temperature for 0.5 seconds. Asaresult of combusting TRS gases SO, emissions are created.
Therefore, the RTO is equipped with a packed tower type wet scrubber. The RTO system comprises
the collection system and associated fans, the RTO and the wet scrubber.

25 License Limitsversus Actual Emissions

Table 2 below ligts the various Internationa Paper point sources (stacks), their license limits, and their
1998 stack test emissions data for SO, and PM y that represent output at maximum production. They
are presented to show that average emissions are less than license limits (the emission levels that are
generdly modded for NAAQS impacts). Other pallutants (NO,, CO and CO,) were shown through
modeling performed by the ME DEP to have avery limited potentid to impact NAAQS.

Average emissonsfor SO, are 35% lessthan license emissons, and average emissions for PM,, are
50% less than license limits. Except for the Power Bailers, SO, and PM,, emissonsfor the entire
facility are much lessthan dlowed in IP slicense limits. Internationa Paper has stated that during
summer months the power boilers operate at gpproximately 70% of maximum production and sSince
there is no pollution control device other than the requirement to use low sulfur fud, emissons are
directly proportiond to production, and therefore actua emissions during the summer months should be
gpproximately 70% of those presented in Table 2. If as mentioned in Section 2.2, Androscoggin
Energy LLC comes on line, the Power Boilers may operate at a significantly reduced load or be shut off
completdy. Thiswill further reduce actud emissions; an approximate reduction of 80% for SO, and
35% for PM would be redlized.

TABLE 2 Internationa Paper’s stacks, licenselimits®, and their actud emissions

Licensed Actud Licensed Actud
Allowable Emissons Allowable Emissons
SO, (Ib/hr) SO, (Ib/hr) PM o (Ib/hr) | PMyq (Ib/hr)
Power Boilers 2,185 2020 267 1453
(1414)
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Recovery Boilers#1 | 806 48.8 133 37.5

and #2

LimeKiln #1 7 0.09 255 9.8

LimeKiln#2 7 0.09 25 12

Smdt Tanks #1and | 6.6 254

#2

Regenerative 2.02 1.0

Thermd Oxidizer

System

Waste Fud 197 10.5 48.8 455

Incinerator

TOTAL 3210 2080 2 526 250
(1475)

* Seelicensefor actud limits

! Actud summer emissions during the summer will likely be 70% (1414 lb/hr) of that stated in the table
due to reduced production of the Power Boilers. Assuming that emissions are proportiond to
production, 70% of 2020 is 1414 Ib/hr.

2 Totd emissions may be 1475 Ib/hr in the summer.

3 PM emissions may not be reduced proportiondly as they are for SO, so no additiond reduction is
extrapolated.
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SECTION 3.0 TECHNICAL APPROACH

3.1 Objective and Goals

The primary objective of the project isto develop aPEMS for the WFI that can be used to forecast
PM and gtay within emission limits. A secondary objective isto develop a PEMS of the stack SO,
and NOy emissons aswell as Steaming Rate (SR). Steaming rate is a measure of the steam produced
by the WH and isimportant because this is the primary measure of production for the WFI. The
PEMS for SO, and NOy can be used to forecast emissons and stay within emisson limits The PEMS
for the geaming rate will smplify maintaining the maximum sable seaming rate (SR) at optimum bark,
dudge and oil consumption rates, while dso minimizing emission rates. Steaming rate is used by 1P to
measure production of the WFI. Additiona goasinclude testing an experimentad PM CEM during the
mill trid (IPisin negotiations with a vendor of PM CEMS to supply a demongration unit for the PEMS
development phase), improving ease of operation, and improving visibility of process responses.

A further god for IP and of this project isto determine if amore affordable method such as Modified
Method 5B is acceptable for PEM verification. A description of the Modified Method 5B is presented
in Section 4.6 and a detailed description is found in the attachment to the example bid package found in
Appendix B Through Project XL, IP hopesto achieve acost savings in annual testing costs while a
the same time greetly increasing public access to emissons information.

3.2 General Experimental Strategy

3.2.1 Response and Process Variables

For purposes of developing the PEMS, the primary response variables for the W to be examined are
Particulate Matter (PM), NOy, SO,, Steaming Rate (SR), and secondary variables are CO and CO..
Many additiona variables that will be measured and recorded during the experiment and are listed in
Appendix A. The PM CEMS will likely be utilized as anove instrument during the experiment (and is
further discussed in Section 4.6.)

The process variables, or parameters, that have been identified and potentially having an impact on
WHF emissions are listed in Appendix A. For each process variable the table lists the range (full and
normal), where the data is collected, whether or not the variable is adjustable, the recording frequency,
comments and response time.

Based on the processes incorporated in the overall WH design (see drawing in Appendix B), it was
decided to break the overall experimenta program up into four areas for testing:

1. Dryer/Feed/Boiler Experiment

2. Scrubber Experiment

3. Boiler Operationa Experiment

4. Bump Tests (On/Off tests)
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Thiswill permit focusing on variables known to be important in each process area, while reducing the
number of variables in any one process area from being manipulated smultaneoudy. It provides some
measure of variation in variables which are of interest but lesser importance, and aso addresses
guestions about how boiler operating configuration effects emissons. Bump tests seeks to evauate
process control variablesthat are ether in the “on” or “off” podtion. The control variableis either
“bumped” (turned) to the on position or “bumped” (turned) to the off position.

3.2.2 Process Variableswhich effect Particulate Matter and Steaming Rate

Thermodynamic and stoichiometric principles indicate that the hesting val ues and moisture contents of
the fuds, the fuel feed rates, the fue/air ratio and atmospheric conditions will dictate the combustion
efficiency inthe furnace. However, the overdl thermd efficiency will depend on cooling water change
in temperature (deta T) available for steam production, the amount of solids accumulation on the tube
banks, and the pressure drop (delta P) the fans can generate and must overcome in the furnace. All of
these variables either directly or indirectly determine the generation rate of combustion particulates and
the Seaming rate.

The outlet gas temperature that is achieved and wet fud moisture content determine the equilibrium
moisture content of the fuels that can be achieved viathe rotary dryer. These variables dso determine
the consstency of the dried fud and the amount of particulates that are carried by the dryer outlet gas.
The separation efficiency of the cyclonesis affected by the temperature, moisture content and
particulate load of the dryer outlet gas, dl of which combine to determine the particulate load entering
the scrubber.

Scrubber efficiency for the W is determined by the total flowrate and solids load of the incoming flue
gas, the relative feed rates of the recycled scrubber water to the gas conditioner and the venturi, the
raw water make up rate, the scrubber water pH and the scrubber water purge rate to the sewer.
Currently, the WFI is operated at a maximum steaming rate and the power bailers pick up the changes
in demand.

3.23Key Control Variables

A review of the previous congderations together with historical process knowledge of the WFI lead to
the following initid sdections of Key Control Variables for the experimentsin each process area.
These variables represent the primary control strategy actudly to be tested over the indicated levels.
For each experimenta run, those variables which will not be varied, but will be active in another
experimenta run will be held congtant. Those variables which are not intentionaly varied in any
experiment may be held congtant, or smply tracked.

The table below shows the key control variables to be used in the experiment aong with the anticipated
“normd” range. The “normd” range for this experiment is being defined as the upper and lower levels
at which the WFI is operated which to produce steam for paper making purposes and which is not
likely to cause upset conditions. The WH is generdly not operated outside the ranges presented
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beow.

Run | Key Control Variable (to be Lowest | Highest | Number of
Set | manipulated) Range | Range | Experimental
Runs

1.0 | Dryer/Feed/Boiler Experiment 19

Sludge Feed rate (# of dudge 0 4or8

presses)

Bark Feed Rate (tons per hour) 20 70

Bark Species Mix 0%H 40%H

Hardwood/Softwood 100%S | 60%S

Oil How (GPM) 4 15

Undergrate Damper (% open) 20 80

Oil Burner Damper (% open) 20 80

New “Lee” Damper (% open) 20 80
2.0 | Scrubber Experiment 19

Gas Conditioner Flow (gpm) 50 150

Venturi Flow (gpm) 500 1500

Recycle Drain Flow (gpm) 150 350

Caudtic Add Rate (gpm) 0.5 2

Scrubber Pressure Drop (inches) 15 25

Burner Tip Size amdl large

(Or Gil How) (gpm) 4 (16)
3.0 | Boiler Operational Experiment 6
3.1 | Smdl oil Burner Tip, 275 MMBtu

range
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Bark feed rate 20 70

Oil How (gpm) 15 3

3.2 | Largeail burner tip, 300 MMBtu

Bark feed rate 20 70

Oil Fow 4 15

40 On/Off tests

Sludge Feed Rate 0 8 1
ID Fan Speed 0.2 0.7 1
Caudtic Add Rate (if included in 0.5 2 1
experimenta design)

Knots and Screenings incdude | none 1
Soot Blowing (for each of 8 on off 8
blowers)

Bark Dryer Dampers open shut 1
Bark Flow though Dryers 0 100 1
Total Number of Runs 64

Continued review of the Key Control Variables, independent variables and their potentia response may
lead to modifications to this experimenta design. The key control variables as wel as the number of
experimenta runs may be modified by |P but only upon prior written notification through E-mail or
facamile to the Technical Review Team.

Those Key Control Varigbles which will be tracked throughout the experiment will be recorded and
provisions made to place them in a database if they are not conveniently recorded now. All the Key
Control Variableslisted in Appendix A, will be recorded throughout the entire four experiment types (in
the PEM S development phase).

Nuisance variables by definition cannot be directly controlled or their levels sat, but can have an effect

on the results, which may limit the range of applicability of models based on the particular levels that
occur randomly during the experiment. For the PM, SR experiment, those factors include: operator
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shifts, operators, westher conditions, bark source and dudge source. These variableswill also be
recorded, primarily to compare with future predictions as these variables change levels.

IP will determine whether or not "scouting” ( preliminary tests) runs are needed to test the factors and
levels selected. Evenif the factors selected have effects on PM and SR, the levels sdlected for the
design may need to be checked to verify that the design will cover the intended range. If determined to
be necessary, |P will notify the Technicd Review Team in writing, and identify each specific
“Prdiminary Test.” If IP determinesthat a preliminary set of tests need to be performed, 1P will identify
the tests and notify the Technica Review Team through E-mall, or preferably by facamile at least two
days prior to the tests.

3.3 Data Analysis Methods (for PEM S Development)

Once the sampling and testing for PEM S development have been conducted, the data will be availlable
electronicaly, and will be distributed across multiple data bases. To make the data available for
modeling, it will be necessary to assemble dl the Key Control Varigbles as column variablesin asingle
large data matrix, in which the rows are the vaues of al the Key Control Variables a a particular time.
The activity of building this matrix as asngle ASCII file requires assembly and time synchronization of
data, manua entry spreadsheets, log sheets and the Satigtical database. This manud data editing
process results in the data matrix, which will be shared among al modders.

At present, only neurd and statistical models are planned, however, the database will be available to
support future use by any modeing procedure. The neura models will provide on-line PM (and other
pollutants) and SR predictions to operators so they can rapidly initiate corrective action. The satistical
modelswill be used off-line to summearize the overdl pattern of PM and SR variability and their
dependence on individua PV's and to provide management with a"black box" cause and effect model
of PM and SR varidhility.

The results of the neural models will be presented to operators and management through the process
control computer system and the results will be available both ingtantly and archivaly. The results of the
datistical models will be restricted to data gathered during the designed experiment and off-line
predictions made using current or forecast key control variable settings, and the results presented using
conventiona dtatistica plots and tabular output.

3.4 Tedting Limitationsfor Protection of NAAQS

The ME DEP has performed modeling to determine whether NAAQS impacts might occur both at
licence limits, and with the WFI emitting at twice the license limit with the other stacks operating at
levels measured during 1998 stack tests. (See Section 2.5). Conclusions from the modeling indicate
that if IP maintainstheir emissions a the levels of ther lagt stack test (which was at maximum output
and shown in Table 2 for SO, and PM) NAAQS impactswill not occur.

|P has agreed to put controls on their facility operations during testing so that NAAQS will not be
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impacted. These shdl include:

C Operating the Power Boilers at not more than 70% of their maximum output (see Table 2),
athough, if other sources a the facility are operated at areduced load, a proportiond increase
in the Power Boilers may be acceptable with written notification to the technical review team,

C Stopping testing if weather conditions may increase potentia for NAAQS impacts. ME DEP
and [P will meet prior to testing to discuss potentid westher situations that would require
cessation of testing,

C Operating al other stacks a emissions or operating levels not greeter than the levels of the last
dack test (see Table 2). Thiswould be performed by maintaining production at less than or
equal to 1998 production levels as measured during the stack test,

C Maintaining some flow through the scrubber conditioner system such thet it is never shut off
completdy and the scrubber system continues to maintain some pollution control capability
(scrubber conditioner flow would not decrease below 100 GPM), and

C Additiona controls as agreed to by the Technica Review Team will be added as necessary to
prevent NAAQS violations.

However, if as planned Androscoggin Energy LLC comes on line and produces steam sufficient to
reduce Power Boilers #1 and #2 |oads by more than 50%, the controls listed above may be reduced,
modified or eliminated based on a written recommendation from the ME DEP.

IPwill notify the Technical Review Team in writing (incdluding ether by E-mail or facamile tranamission)
that the above conditions are being met prior to any testing as discussed in this Test Plan. ME DEP will
monitor the facility and production from other IP stacks to assure that they are being operated in
accordance with the above conditions.

3.5 Testing Description and Tentative Sampling Schedule

Table 3 shows the testing protocol and tentative sampling schedule for the actud PEM S devel opment
(PEMS cdibration and testing occurs later in the process and is discussed in Section 4). The key
control variables presented in Section 3.2.3 are varied within their “normad” range. Asan example, the
ail firing rate is varied from 3 galons per minute to 13 galons per minute, and scrubber flow isvaried
from 100 gdlons per minute to 500 galons per minute. Note that as an example of “normd* conditions
scrubber flow is never turned off because the WH would never operate without the scrubber operating
a some level to assure that the surrounding environment is never negatively impacted by emissons from
this source.

Table 3 as0 setsforth the number of Modified Method 5 Particulate Matter analyses (see Section 4.6
for abrief description, and the attachment to the Bid Package in Appendix B for adetailed discussion
on Modified Method 5 analysis) per operating condition. Between 1 and 4 andyses are performed for
each condition.

The estimated duration of each condition isaso provided. Durations range between 15 minutesto 3
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hours depending on the estimated response time of the WFI aswell asto account for any potentia
variability in the WH response. The entire experiment is anticipated to take place over 12 days
athough this may be extended if there are unanticipated delays or if it is determined that additiona
information should be collected. The schedule may aso be atered because of such things as weather
or coordination with operationd congderations with the rest of the mill. The Technicd Review Team
will be natified in writing (including ether by E-mail or facamile transmisson) of any changesto the

schedule.
Table3
Testing Description and Tentative Schedule

h Test Test Description (description of Number of Test Estimated

Day variables being tested) modified Duration | hoursper
z method 5's (hours) day
m Day1 | Normal Operating Conditions (NOC) 4 1.25
% 3.5; Soot blow, one blower 1 25
u 3.2; Furnace Draft 0.7" 4 1.25
o trandtion to 1-1° 3 3
n 1-1; 2 dudge presses, 42.5 tons bark/hr, 4 1.25 8 hours

20% hardwood, 8 gpm ail

g Night move to test 1-2
= _

Day 2 | 1-2; 0 dudge presses, 20 tons bark/hr, 4 1.25
: 40% hardwood, 13 gpm ail
u 1-4; 0 dudge presses, 20 tons bark/hr, 4 3
ﬂ 40% hardwood, 3 gpm oil
q trangtion to 1-15 4 1.25
ﬁ 1-15; 4 dudge presses, 20 tons bark/hr, 4 1.25 8 hours
(a8 40% hardwood, 3 gpm ail
I.I.I Night moveto test 1-13

Page 20




Table 3 (cont’d)
Testing Description and Tentative Schedule

Day 3 | 1-13; 4 dudge presses, 65 tons bark/hr, 4 1.25

0% hardwood, 3 gpm ail

1-9; 4 dudge presses, 65 tons bark/hr, 0% | 4 1.25

hardwood, 13 gpm oil

Trangtion to 1-16 3 3
Test Test Description (description of Number of Test Estimated
Day variables being tested) modified Duration | hours per

method 5's (hours) day

Day 3 | 1-6; 0 dudge presses, 65 tons bark/hr, 0% | 4 1.25
contd | hardwood, 3 gom ail

1-11; 0 dudge presses, 65 tons bark/hr, 4 1.25 8 hours
0% hardwood, 13 gpm ail

Night moveto test 1-10

40% hardwood, 3 gpm oil

p—
=
=
3 Day 4 | 1-10; 2 dudge presses, 4_2.5 tonsbark/hr, |4 1.25
20% hardwood, 8 gpm ail
g Trangtion to NOC 3 3
NOC 4 1.25
g 3.6; soot blow one blower 1 25
=i 3.3 Caustic addition 4 1.25 8 hours
: Night moveto test 1-18
u Day5 | 1-8; 4 dudge presses, 65 tons bark/hr, 4 1.25
ﬂ 40% hardwood, 13 gpm ail
4 1-14; 4 dudge presses, 65 tons bark/hr, 4 1.25
ﬁ 40% hardwood, 3 gpm oil
n. trangtion to 1-7 3 3
Ll 1-7; 0 sludge pressss, 65 tons bark/hr, 4 1.25
7))
=
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Table 3 (cont’d)
Testing Description and Tentative Schedule

1-12; 0 dudge presses, 65 tons bark/hr, 4 1.25 8 hours
40% hardwood, 13 gpm ail
Night moveto test 1-16
Day 6 | 1-16; 0 dudge presses, 20 tons bark/hr, 4 1.25
0% hardwood, 3 gpm oil
Test Test Description (description of Number of Test Estimated
Day variables being tested) modified Duration | hours per
method 5's (hours) day
Day 6 | 1-18; 0 dudge presses, 20 tons bark/hr, 4 1.25
cont'd | 0% hardwood, 13 gpm ail
Trangtion1-3 3 3
1-3; 4 dudge presses, 20 tons bark/hr, 0% | 4 1.25
hardwood, 13 gpm oil
1-5; 4 dudge presses, 20 tons bark/hr, 0% | 4 1.25 8 hours
hardwood, 3 gpm ol
Night moveto test 1-19
Day 7 | 1-19; 2 dudge presses, 42.5 tons bark/hr, | 4 1.25
20% hardwood, 13 gpm oil
1-20; 2 dudge presses, 42.5 tonsbark/hr, | 4 1.25
20% hardwood, 1 gpm ail
1-21; 2 dudge presses, 42.5 tons bark/hr, | 4 1.25
20% hardwood, 8 gpm ail
Trangtion to NOC 3 3
NOC 4 1.25
3.7; Soot blow one blower 1 25
3.13; bark dryer dampers 4 1.25 10 hours
Night move to NOC
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Table 3 (cont’d)
Testing Description and Tentative Schedule

Day8 | NOC 4 1.25
3.8; Soot blow one blower 1 25
3.14;, TBD 4 1.25
NOC 4 1.25
3.9; Soot blow one blower 1 25
Test Test Description (description of Number of Test Estimated
Day variables being tested) modified Duration | hours per
method 5's (hours) day
Day 8 | Trandtionto 34 3 3
cont'd
3.4; Knots and screensin 4 1.25 8.5 hours

Night move to NOC

Day9 | NOC 4 1.25
3.10; Soot blow one blower 1 25
Trangition too 3.15 3 3
3.15; Paper out 4 1.25 6 hours

Night move to NOC

Day 10 | NOC 4 1.25
3.11; Soot blow one blower 1 25
3.16; Damper open/closed 4 1.25
NOC 4 1.25
3.12; Soot blow one blower 1 25
Trangtionto 3.1 3 3
3.1; eight Judge presses 4 1.25 9 hours

Night moveto test 2-1
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Table 3 (cont’d)
Testing Description and Tentative Schedule

Day 11 | 2-1; Scrubber, 300 gpm condition flow, 2 75
1000 gpm venturi, 250 gpm recycle, 20
inch Dp, 9.5 gopm ail flow

2-2; Scrubber, 500 gpm condition flow, 2 75
500 gpm venturi, 150 gpm recycle, 25 inch
Dp, 15 gpm ail flow

Test Test Description (description of Number of Test Estimated
Day variables being tested) modified Duration | hours per
method 5's (hours) day

Day 11 | 2-3; Scrubber, 100 gpm condition flow, 2 75
cont'd | 1500 gpm venturi, 350 gpm recycle, 25
inch Dp, 4 gpm ail flow

2-4; Scrubber, 100 gpm condition flow, 2 75
500 gpm venturi, 350 gpm recycle, 25 inch
Dp, 15 gpm ail flow

2-5; Scrubber, 500 gpm condition flow, 2 75
500 gpm venturi, 350 gpm recycle, 15 inch
Dp, 15 gpm ail flow

2-6; Scrubber, 100 gpm condition flow, 2 75
1500 gpm venturi, 150 gpm recycle, 15
inch Dp, 4 gpm ail flow

2-7; Scrubber, 500 gpm condition flow, 2 75
500 gpm venturi, 350 gpm recycle, 25 inch
Dp, 4 gpm ail flow

2-8; Scrubber, 100 gpm condition flow, 2 75
1500 gpm venturi, 350 gpm recycle, 15
inch Dp, 15 gpm ail flow

2-9; Scrubber, 100 gpm condition flow, 2 75
500 gpm venturi, 250 gpm recycle, 25 inch
Dp, 4 gpm ail flow
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Table 3 (cont’d)
Testing Description and Tentative Schedule

2-10; Scrubber, 300 gpm condition flow, 2 75 7.5 hours
1000 gpm venturi, 250 gpm recycle, 20
inch Dp, 9.5 gopm ail flow

Night moveto test 2-11

Day 12 | 2-11; Scrubber, 100 gpm condition flow, 2 75
500 gpm venturi, 150 gpm recycle, 15 inch
Dp, 15 gpm ail flow

Test Test Description (description of Number of Test Estimated
Day variables being tested) modified Duration | hours per
method 5's (hours) day

Day 12 | 2-12; Scrubber, 500 gpm condition flow, 2 75
cont'd | 1500 gpm venturi, 150 gpm recycle, 15
inch Dp, 15 gpm ail flow

2-13; Scrubber, 100 gpm condition flow, 2 75
1500 gpm venturi, 150 gpm recycle, 25
inch Dp, 15 gpm ail flow

2-14; Scrubber, 500 gpm condition flow, 2 75
1500 gpm venturi, 350 gpm recycle, 15
inch Dp, 4 gpm ail flow

2-15; Scrubber, 500 gpm condition flow, 2 75
1500 gpm venturi, 150 gpm recycle, 25
inch Dp, 4 gopm ail flow

2-16; Scrubber, 500 gpm condition flow, 2 75
500 gpm venturi, 150 gpm recycle, 15 inch
Dp, 4 gpm ail flow

2-17; Scrubber, 500 gpm condition flow, 2 75
1500 gpm venturi, 350 gpm recycle, 15
inch Dp, 4 gopm ail flow

2-18; Scrubber, 100 gpm condition flow, 2 75
500 gpm venturi, 350 gpm recycle, 15 inch
Dp, 4 gpm ail flow
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Table 3 (cont’d)
Testing Description and Tentative Schedule

2-19; Scrubber, 300 gpm condition flow, 2 75 6.75 hours
1000 gpm venturi, 250 gpm recycle, 20
inch Dp, 9.5 gpm ail flow

Emission testing will take place hourly during the trangition to the next experimenta point.
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SECTION 40 PEMSEVALUATION

PEMS development will be primarily focused on particulate matter (PM) because there is currently no
method to determine PM emissions on a continuous basis for incinerators equipped with wet scrubbers.
PEMS will aso be developed for SO,, NO, CO, and CO (aswell as steaming rate) athough
Continuous Emisson Monitors (CEMs) dready exist and are in operation for the two of the regulated
pollutants (SO, and NO,). PM emissions are currently monitored through stack testing once per year
(based on a Town of Jay requirement; the state and federa requirement are once every two years). In
order for these PEM Sto serve as an dternative monitoring method, the PEMS will have to meset
accuracy and reliability specifications discussed more fully below. Evaduation of the seaming rate will
be performed by Internationa Paper and be independent of this project, dthough the results will be
used to optimize overal WHF operations.

The accuracy and precison of the PEM S will be determined through a three-phased formd vaidation
test by using the Draft Modd Specifications (attached as Appendix C) developed by the EPA Office
of Air Quality, Planning and Standards (OAQPS). All five parameters (PM, SO,, NO, CO, and CO
) will be evauated by these Modd Specifications which Satidicaly evaduate the variahility between the
measured and predicted emisson rates.  Thisforma vaidation process is expected to start
approximately 6 months after project initiation and last for 6 months. An annua Model Specification
Test will be performed 12 months &fter the last formd vaidation to confirm that the PEMSis not
susceptible to drift and remains accurate.

To assure that the PEM S remains reliable and is not impacted by drift, Model Specification tests will be
performed three months and six months after the first forma vaidation test to assure that the PEMS
remains accurate. Gas cylinder audits at the current rate will continue to be required for these CEMS.
The CEMSfor SO,, NO, CO, and CO will remain in place until the criteria (as discussed more fully
inthe FPA) are met. If there are sgnificant divergences between the results of the CEMs and PEMS,
the CEMswill be considered but the Modd Specification tests will be used to establish the accuracy of
the PEMS.

For purposes of evauating the performance of the PEMS, the decison whether the PEM S passes the
specifications will be made on a pollutant by pollutant basis such that the PEM 'S may be found for
example to accurately predict emissons for particulate matter but not predict emissions accurately for
carbon monoxide.

4.1 Testing M ethods During PEM S Development
For the PEM S development phase, testing for the pollutants of interest will be performed by the
following methods

PM Modified EPA Method 5B (Stationary Source Procedure)
SO, EPA Method 6C (Instrumental Andlyzer Procedure)
NOX: EPA Method 7E (Instrumental Analyzer Procedure)

CO: EPA Method 10 (Stationary Source Procedure)
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CO, & O, EPA Method 3A (Instrumenta Anayzer Procedure)
Particulate matter will be collected by a Modified Method 5B as described in Section 4.6 aswell asin
Appendix B. The modification reduces the sampling time from one hour per sample to 10 to 30 minutes
per sample. Asmany as 250 Modified Method 5B tests may be required for PEM S development. Al
SO,, NOx, CO, CO,, and O, datawill dso be collected continuoudy during each condition with the
use of CEMs. Initid particulate results must be provided to IP within 2 hours of test completion.
Overdl reaults of this phase will be provided to the Technica Review Team once they have been
tabulated but no more than two months after the tests have been completed. The source tester for IP
will submit a Source Emission Test Protocol (SETP) to the ME DEP for review prior to testing.

In addition, IP has agreed to instdll aPM CEM at EPA’ s request to gather data on this type of
technology. It may be used to determine PM concentrations during the modd development phase, the
forma vaidation phase and a other times. Continued use of this monitoring device will be determined
by the Technicad Review Team to hep determine its accuracy and rdiability. The find decison on how
to use this device will be determined by IP and EPA throughout the project.

4.2 Reference M ethods

Once the PEMS is developed, PEMS accuracy for PM, SO,, NO, CO, and CO will be evauated
by the Modd Specifications found in Appendix C and further discussed in the subsequent sections.
Mode Specification testing for the first test in the forma validation phase will be performed by the
following methods from 40 CFR Part 60:

US EPA Method 1 Sample and velocity traverses for stationary sources,

US EPA Method 2 Determination of stack gas velocity and volumetric flow rate (Type S Pitot
tube),

US EPA Method 3 Gas Analysis for carbon dioxide, oxygen and excess air and dry molecular
weight,

US EPA Method 3A Determination of oxygen and carbon dioxide concentrations in emissons
from stationary sources (Instrument analyzer procedure),

US EPA Method 4 Determination of moisture content in stack gases,

US EPA Method 5B Determination of particul ate emissions from stationary sources,

US EPA Method 6C Determination of sulfur dioxide emissons from stationary sources,

US EPA Method 7E Determination of nitrogen oxide emissons from stationary sources.

0000 O O OO0

See Section 4.6 for aternative PM testing methods that may take the place the methods described
above. IP may make revisons to the above methods through natification in writing via E-mail or
facamile transmission to the Technica Review Team. The source tester for 1P will submit a Source
Emission Test Protocol (SETP) to the ME DEP for review prior to testing.

4.3 PEM S Formal Validation

The three PEMS formal validation tests for PM, SO,, NO, CO, and CO will be performed through
gack testing and comparison with the Mode Specifications provided in “ Example Specifications for
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Predictive Emisson Monitors (PEMS)” (Appendix C). These specifications are Smilar to reldive
accuracy testsfor CEMS in that they require a minimum of nine Reference Method tests and require a
datistica comparison of the results from the PEM S to the Reference Method (15 Reference Method
tests are required for PM.) See the Appendix C for specific details pertaining to thistest. The PEMS
will be informally evaluated againg the existing CEMS for drift as a generd performance comparison.
The NO, and SO, CEMS (and perhaps PM CEMS) aswdll as other potentia methods may be used
by IP and the Technica Review Team to evduate drift of the PEMS.

4.4 Model Specifications

This Section summarizes the Draft “ Example Specifications for Predictive Emisson Monitoring System
(PEMYS)” found in Appendix C and developed by OAQPS. The PEMS for PM, SO,, NO, CO, axd
CO will be evaluated against EPA’s Mode Specifications which will be used to evaluate PEMS
performance a apoint intime. Periodic tests at specified intervas will aso be performed to consider
long term acceptability and is discussed in subsequent sections. The Mode Specifications Sate that
performance tests should be performed over arange of operations that are greater than the predicted
range of “norma” operations. For example, if the emissons unit is predicted to have operated between
70 and 90% of the permitted limit, the operator should perform tests that at a minimum range from 50
to 100% of the permitted limit. A genera discussion of these “Modd Specifications’ is provided in
Sections 4.4.1 through 4.4.5 below. Appendix C contains the complete document.

Please note that the Model Specifications are scheduled to be revised by OAQPS in the next severa
years. Any revisons to the specifications that are made by OAQPS during the life of this XL project
will be incorporated by IP and the Technical Review Team to evauate the PEM S as discussed in this
Test Plan.

4.4.1 PEM S Relative Accuracy

The Relaive Accuracy (RA) as pecified in the Modd Specificationsis a Satistica andys's comparing
the output from the PEM S to the reference method.  Specificdly, the RA of the PEM'S must be no
greater than 20 percent of the mean vaue of the reference method test datain terms of the units of the
emission standard or 10 percent of the applicable emission standard - whichever is greater. For
emissions below 1/4 of the gpplicable emisson stlandard, 20 percent of the standard must be used.
The reference method tests must be performed in such away that they will yield resultsthat are
representative of the emissons of the source and can be correlated to the PEM S data.

4.4.2 Correlation of Reference Method and PEM S Data

The PEMS and Reference Method test data must be correlated as to time and duration by first
determining from the PEM S find output the integrated average pollutant concentration or emisson rate
for each pollutant reference method test period. Response time must be considered; additiondly the
results must be correlated to constant units (i.e., O,).
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4.4.3 Number of Tests

For dl pollutants except PM, a minimum of nine tests sets of the reference method must be performed.
Three sets must be conducted at low emission rates, three a normd leves, and three at high levels.
However, 15 Reference Method tests will be performed for PM, with 5 tests at each level.

Internationa Paper may choose to perform more than ninetedts. If this option is chosen, the tester may
at their discretion discard amaximum of three sets of the test results so long as the total number of test
results used to determine the rlative accuracy is greater or equa to nine, but dl dataincluding the
rejected data must be reported.

4.4.4 Sensor Drift

A demondration of the ability to identify failed sensors must be made and if gpplicable, to reconcile
failed sensors while maintaining the PEM S drift to less than 20% of the applicable standard.
International Paper may be able to develop methods, independent of the Model Specifications, to
assure sensor reliability and accuracy; these must be approved by the Technical Review Team. [P may
a0 develop a separate system to assure minimal drift of the sensors. The schedule and method for
sensor evauation will be determined as the tests proceed.

445 Inputsinto PEMS

Internationa Paper anticipates that there will be over 50 varidbles that are input into development of the
PEMS (see Appendix A). The PEMS development process will use dl these variables to develop the
mode. Once the modd is completed, aatistica andysswill be performed to identify the varigbles
that impact emission rates for PM, SO, NO, CO, and CO. Thiswill aso be combined with operation
requirementsto findize alig of variables that must be input into the PEM S to predict emissions.
Internationa Paper will determine which of these varigbles will be input into the PEMS dectronicaly
and which will be entered manudly. Asan example, chemicd compaosition of the oil being fired into the
WHFI will likely continue to be entered manualy (because the andlysisis performed infrequently a an
offgte laboratory.) Fue flow to the WH burnerswill likely be input to the completed PEMS
electronicaly. Theinformation is provided to the PEMS ether through sensors with eectronic
transmisson, or the information is recorded after visua ingpection and then the data is entered manually.

4.5 Test Frequency and Schedule

Modd Specification tests will be performed by International Paper (or its contractors) in two phases.
Thefirg isthe“Forma Vdidation Phass” and comprises three tests over Sx months. The second
phase is the annual Modd Specification test to be performed approximatel y18 months after the PEMS
is developed to assure that the PEM S remains accurate (See aso Section 1.5, Project Timeline).

4.5.1 Formal Validation Phase

Thefirg 3 sets of tests are called the forma vaidation phase and will be performed once the PEMS
sysem isfully operationd and considered “stable’ by IP. Thefirs test will be performed as specified
in the Model Specifications and will use Reference Methods to determine whether the PEMS
accurately predicts emissons for PM, SO,, and NOx CO, and CO. If the PEMS passes the test (for
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each specific condtituent), a second test will be performed after three months. After an another three
months the third test will be performed. During this sx month phase, the CEMs dready in place will be
used for comparison purposes by the Technical Review Team. This proposed schedule may be
modified dependant on weeather and operationa considerations and as approved by the Technical
Review Team.

After thefirgt test according to the Modd Specification and usng Reference Methods, IP may use
dternative monitoring methods (such as using Modified Method 5B, CEMs or other methods) to
reduce costs while assuring accuracy - but only after written request and approva from the Technical
Review Team.

4.5.2 Annual Mode Specification Test

One Modd Specification test of the PEMS will occur approximately 12 months after the third formal
vaidation test is completed. The results will be provided to the Technica Review Team for their
andyds as they become available (but not more than six weeks after it has been performed).

4.5.3 Further Data Collection for PEM

The neurd network program has the ability to automaticaly “learn” new information and further refine
the program that establishes the relationship between variables. 1P may use the CEMs and results from
the data validation tests to provide additiona datato further develop the PEMS program during the life
of the XL Project.

4.6 Alternative Particulate Matter Analysis M ethods

Alternative methods may be used for particulate matter Mode Specification sampling and andysis
methodologies once the first forma vaidation test has been completed and the PM PEM S has passed
as gpproved by the Technica Review Team. One potential method that may be used is amodified
Method 5B for Particulate Matter which will dso be used during PEM S development (see the detailed
description in Appendix B). It issmilar to Method 5B except the sample collection period is
decreased from 1 hour to less than 30 minutes.

EPA is currently evaluating PM CEMS a a number of different sources with the eventua god of
developing standards and requirements for them. EPA has requested their use a this facility to test and
gather dataon PM CEMs use a thistype of stack. If the PM CEMSisfound to be accurate and
reliable in this gpplication, 1P with concurrence from EPA, ME DEP and the Town, may choose to use
this method in its evaduation of the PM PEMS &fter the fird test in the forma vaidation phase (in place
of method 5B). Note that thereis currently no federaly approved CEM for PM andysis as they
continue to undergo eva uation by EPA.

4.7 Gold Disc

Theuseof a“gold disc” or registered modd will be evauated for use as a mechanism to assure
accuracy of estimates, check for model drift, as well asits use as a mechanism for outsde sources
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(such as regulators) to efficiently confirm that the output from the PEM S matches anticipated emission
rates a the time of the “check.” The“gold disc” will include on acomputer diskette dl the variable
Setting such that the PEM S can take these values and determine the emission rates. The settings
provided by the gold disc would include severd conditions representing “normal operating conditions’
aswell as severd other conditions to confirm the PEMS is operating within the anticipated range.

Possible variable ranges could include “high” and “low” ranges, plus or minus one standard deviation of
norma operating conditions, or other variant to confirm that the PEM S was operating correctly and
providing the correct emisson projections. This*gold disc” could be used in conjunction with relative
accuracy tests or the PM CEMs. 1P will work with the stakeholders and in conjunction with the rest of
the Technica Review Team to develop performance specifications for the “gold disc” aswell as
evauate its performance during the period of this project.

4.8 Reports, Documents and Submissions

Table 4 below isasummary of reports and submissions IPisto provide for this XL project. Note that
times from FPA sgning may change but can be used to conceptualize the gpproximate timing of events.
Pease note that 1P may choose to rerun any failed test, with the following conditions: IP must notify the
Technicd Review Team of their intent, provide the results of any failed tests, and complete the test
rerun within 45 days of the origindly scheduled test. Please note that dl notifications by P to the
Stakeholders may be done through facamile or Email, and in many cases this method of notification
may aso be used for EPA, ME DEP and the Town of Jay.
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Table4 Summary of Reports, Documents and Submissions

Timefrom Document Description Submitted to: Due Date Response
Project Start
Month O Notification to L etter notifying EPA that EPA, State, and 14 daysprior to none
commence [Pwill commencetesing | Town teging
teding* for PEMS development
Month 2 Summary Results of testing for Technicd Review One month after none
results PEMS Development Team teding is
completed
Month 6 (and Semiannud 2 page description of EPA, State, Town, every 6 months none
every Sx progress report | activitiesto datewithany | Stakeholders, and
months after andyticd resultsattached | WEB
that) (not previoudy submitted)
Approximately | Notification to PEMS formd vdidation EPA, State, and 14 daysprior to none
month 7 commence (test 31) - letter notifying | Town teging
vaidation test EPA that 1P will
#1* commence testing
Approximately | resultsof Reaults of formd vdidetion | EPA, State, Town, 30 days after EPA states whether
month 8 and %2 | vdidation test (test #1) with data Stakeholders, and completion PEMS passed and IP can
#1 and WEB move onto next step
datistica
andyss
Timefrom Document Description Submitted to: Due Date Response
Project Start
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Month 10 notification to PEMS formd vdidation EPA, State, and 14 daysprior to none
commence (test #2) - letter notifying Town teging
testing of EPA that 1P will
vaidation #2* commence testing
Approximately | resultsof Results of vadidation #2 EPA, State, Town, 30 days after EPA states whether
month 11 and vaidation #2 with data Stakeholders, and completion PEMS passed and IP can
Y% and gatigtica WEB move onto next steps
andyss
Month 13 notification to PEMS formd vdidation EPA, State, and 14 daysprior to none
commence (test #3) letter notifying Town testing
tegting EPA tha IP will
vaidation #3* commence testing
Approximately | results of Results of vdidation (test | EPA, State, Town, 30 days after EPA states whether
month 14 and vaidation #3 #3) with data Stakeholders, and completion PEMS passed and IP can
Y% and datigtica WEB move onto next steps
andyss
Month 24 notification to PEMS Annua Moded EPA, State, and 14 daysprior to none
commence Specification test - |etter Town teging
teting of annud | natifying EPA that IP will
test* commence testing
Month 25 Annua Modd results of annua Modd EPA, State, Town, 30 days after EPA andyzes dataand
Specification Specification test Stakeholders, and completion states whether PEMS is
test WEB successul

* Each notification letter will dso include a statement that the conditions stated in Section 3.4 will be met during testing.




APPENDIX A

WF| PARAMETERSTO BE RECORDED WITH ESTIMATED RANGE
AND DATA RECORDING FREQUENCY

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




APPENDIX B

EXAMPLE
INTERNATIONAL PAPER EXAMPLE BID PACKAGE
(for Stack Testing during PEM'S Development)
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APPENDIX C

EXAMPLE SPECIFICATIONSAND TEST PROCEDURES FOR PREDICTIVE
EMISSIONSMONITORING SYSTEMS

-
<
L
=
-
O
o
(@
L
>
—
- -
O
o 4
<
<
o
Ll
2
=




-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

APPENDIX C

EXAMPLE SPECIFICATIONSAND TEST PROCEDURES FOR PREDICTIVE
EMISSIONS MONITORING SYSTEMS
(Developed by OAQPS)
1. APPLICABILITY AND PRINCIPLE

1.1 Applicability.

1.1.1 Thisspecification isto be used for evauating the acceptability of predictive emisson monitoring
sysems (PEMSs) a the time of or soon after ingtdlation and whenever specified in the regulaions. The
PEMS may include, for certain stationary sources, adiluent (O, or CO,) PEMS.

1.1.2 Thisspecification is not designed to evaluate the ingtalled PEMS performance over an extended
period of time nor doesiit identify specific validation techniques and other auxiliary procedures to assess
the PEMS performance. The source owner or operator, however, is responsble to validate, maintain,
and operate the PEMS properly. To evauate the PEMS performance, the Administrator may require,
under Section 114 of the Act, the operator to conduct PEMS performance evauations a other times
besdesthe initid tes.

1.1.3 The owner or operator may conduct this performance specification test in a restricted range of
operation in accordance. For example, if the permitted range of operation of the emissions unit were
between 50% and 100% of the possible range, and the owner or operator wishes to restrict the
emissons unit to operation between 80% and 100% of the possible range for some reason (e.g.
production schedules), the initid performance specification test may be performed for that restricted
range. If, a alater date, the owner or operator elects to operate outside of the restricted range, then
the owner or operator must conduct a relative accuracy (RA) test within 60 days of operation in that
range to demonstrate that the PEMS can provide acceptable data when operating in the new range.
The RA test at the new range is to be done by performing asingle 9 point RA test within the new range
using the appropriate test methods.

1.2 Principle. Sensor inddlation and measurement |ocation specifications, performance and
equipment specifications, test procedures, and data reduction procedures are included in this
specification. Reference method tests and PEM S drift tests are conducted to determine conformance
of the PEM S with the specification.

2. DEFINITIONS

2.1 Centroidal Area. A concentric areathat is geometricaly smilar to the stack or duct cross section
and is no greater than | percent of the stack or duct cross-sectional area.
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Page 2

2.2 PEMS. Thetotd equipment required for the determination of a gas concentration or emission
rate. The system congsts of the following mgor subsystems.

2.2.1 Sensorsand Sensor Interface. That portion of the PEMS used for the following: Process
data acquisition; process data transportation between the sensors and the emission model(s); and
sensor validation.

2.2.2 Emission Model(s). That portion of the PEMS that utilizes process data or reconciled process
data and generates an output proportiona to the gas concentration or emission rate. The emission
model may generate emissons datain terms of the gpplicable emisson limitation without the use of a
diluent emisson modd.

2.2.3 Diluent Emission Modd (if applicable). That portion of the PEMS that utilizes process data
or reconciled process data and generates an output proportiond to the diluent gas concentration (e.g.,
CO, or O,).

2.2.4 Data Recorder. That portion of the PEMS that provides a permanent record of the analyzer
output. The data recorder may

include automeatic data reduction capabilities. The data recorder may include eectronic data records,
paper records, or a combination of electronic data and paper records

2.2.5 Sensor Validation System. That portion of the PEMS that analyzes the process data to ensure
the accuracy of the gas concentration determined by the emisson model(s) including any diluent
emissions model(s), and to provide reconciled process datain the event of afailed sensor.

2.3 PEM S Drift (PD). Thedifferencein the PEMS output readings from the reference vaue(s) due
to the effect of sensor drift and the effect of utilizing reconciled process data for when a sensor or any
combination of sensors hasfailed.

2,4 Reference value. Based on reference method testing, a basdine PEM S measurement during
which time each sensor has been determined to be functioning properly.

2.5 Relative Accuracy (RA). The absolute mean difference between the gas concentration or
emission rate determined by the PEM S and the va ue determined by the reference methods (RM's) plus
the 2.5 percent error confidence coefficient of a series of tests divided by the mean of the RM tests or
the goplicable emisson limit.

2.6 Representative Results. Asdefined by the RM test procedure outlined in this specification.
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Page 3

2.7 Failed Sensor or Sensor Failure. A sensor which, by comparison to the other sensors, has
been determined to have failed or drifted such that the difference between PEM S output readings and
reference vaues are beyond the alowable PEMS drift criteria

3. INSTALLATION AND MEASUREMENT LOCATION SPECIFICATIONS

3.1 Sensor Installation. All sensorsshdl beingalled a an accessible location in order to be able to
perform, as necessary, repairs and replacements. Accessible locations does not require the installation
of permanently ingtdled platforms or ladders. Sensors may be a locations which require emisson unit
shutdown in order to repair or replace afailed sensor. After repair or replacement of a sensor, the
process data from the sensor shdl be, if necessary, corrected to provide process datawhich is
representative of the process data obtained from the previoudy instaled sensor.

3.2 Reference M ethod Measurement Location and Traver se Points.

3.2.1 Sdlect, as appropriate, an accessible Reference Method (RM) measurement point at least two
equivaent diameter downstream from the nearest control device, the point of pollutant generation, or
other point at which a change in the pollutant concentration or emission rate may occur, and at least a
haf equivdent diameter upstream from the effluent exhaust or control device. When pollutant
concentration changes are due solely to diluent leskage (e.g., air heater leakages) and pollutants and
diluents are smultaneously measured at the same location, a haf diameter may be used in lieu of two
equivaent diameters.

Then select atraverse point or points that assure acquisition of representative samples over the
stack or duct cross section. The following procedure is used to establish atraverse point which yields
representative results. Establish the number and location of each traverse point for the sampling
location in conformance with Test Method 1; Measure emissions in accordance with the gpplicable RM
test method(s) at each traverse point for a period of two minutes plus the twice the test method's
system response time; Determine the average of the emissons; and L ocate the traverse point with
emissons nearest the average of the emissons as the sampling location for the RM tests. Results from
previous studies may be used.

In lieu of determining asingle traverse point to provide representative emissons, the following
procedure may be used to locate the traverse points for conducting the RM tests. Establish a
"measurement line" that passes through the centroidd area and in the direction of any expected
gratification; Locate a minimum of three traverse points at 16.7, 50.0, and 83.3 percent of the
measurement line or, if the measurement line is longer than 2.4 meters, the tester may choose to locate
the three traverse points on the line at 0.4, 1.2, and 2.0 meters from the stack or duct.
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Page 4

The tester may select other traverse points, provided that they can be shown to the satisfaction of
the Administrator to provide a representative sample over the stack or duct cross section. Conduct al
necessary RM tests within 3 cm (but no less than 3 cm from the stack or duct wall) of the traverse point
or points.

4. PERFORMANCE AND EQUIPMENT SPECIFICATIONS

4.1 Data Recorder Scale. The PEMS datarecorder response range must include alow-level (zero
to 20% of the gpplicable emisson standard) and ahigh-level vaue. The high-level vaue is chosen by
the source owner or operator and is defined as follows:

4.1.1 For aPEMS intended to measure an uncontrolled emission (e.g., NO, measurements a the
gtack of anaturd gasfired bailer), the high-level vaue must be between 1.25 and 2 times the average
potentia emission level, unless otherwise pecified in an applicable regulations. For aPEMS ingdled
to measure controlled emissions, the high-level value must be between 1.5 and 2.0 times the pollutant
concentration corresponding to the emisson standard level. For aPEMS ingdaled to measures
emissons that arein compliance with an applicable regulation, the high-level vaue must be between 1.1
and 1.5 times the pollutant concentration corresponding to the emission standard leve. If approved by
the Permitting Authority. alower high-level vaue may be used.

4.1.2 The datarecorder output must be established so that the high-level vaue is read between 90 and
100 percent of the data recorder full sce. This scae requirement is not applicable to digital data
recorders.

4.1.3 The PEMS design must dlow the automatic or manud determination of falled sensors. At a
minimum, an hourly determination must be performed.

4.1.4 Intheevent of afaled sensor(s), the PEM S design may include the automatic or manua
reconciliation of the process data provided that the PEM S emissions have been demonstrated to not
have drifted by more than 20 percent of the gpplicable emisson standard.

4.2 PEMS Drift. The PEMS must not drift or deviate from the reference vaue by more than 20
percent of the gpplicable emission standard based upon a perturbation analysis of the effect of sensor
drift and the effect of utilizing reconciled process data for when a sensor or any combination of sensors
hasfaled. If the PEMS includes emission and diluent modds, the PEMS drift (PD) must be
determined separately for each.
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4.3 PEM SRelative Accuracy. The RA of the PEMS must be no greater than 20 percent of the
mean vaue of the RM test dataiin terms of the units of the emission standard or 10 percent of the
gpplicable emisson standard, whichever is greater. For emissions below 1/4 of the gpplicable emisson
standard, use 20 percent of the standard.

5. PERFORMANCE SPECIFICATION TEST PROCEDURES

5.1 Pretest Preparation. Indal the PEMS, prepare the RM test site according to the specifications
in Section 3, and prepare the PEM S for operation according to the manufacturer's written instructions.

5.2 PEMSDRIFT TEST PROCEDURE.

5.2.1 Prior to theinitid Reative Accuracy, a demondration of the ability of the PEMSto identify faled
sensors and, if applicable, to reconcile failed sensors while maintaining the PEM S drift to less than 20%
of the gpplicable standard shdl be performed. This demongtration shdl be conducted at a high-level
reference vaue or arange of high-level reference vaues. The high-leve reference vaue(s) must be
between 75% to 100% of the pollutant concentration which corresponds to the applicable emission
gandard. The perturbation analyss shdl be conducted as follows:

5.2.2 General Records. Record: the high-level reference vaue(s); the expected range of sensor
vaues, the basdline sensor vaues at the reference vaues; the percent change in sensor vaue from the
basdline sensor value established as the point a which the sensor is considered to have failed; and the
sensor value which results in the sensor to be considered afalled sensor.

5.2.3 Analysisof Failed Sensor Values. Artificidly perturb each sensor to the sensor vaue
immediately prior to the sensor vaue which results in the sensor to be considered afailed sensor, and
then record the sensor value and PEM S value. Caculate and record the PEM S drift for each sensor.
The PEM S drift for each perturbed sensor value must be less than 20% of the applicable emission
standard.

5.2.4 Analysisof Sensor Reconciliation. Artificidly perturb each sensor to the sensor vaue which
results in the sensor to be considered afailed sensor, and then record the cal culated sensor value and
PEMSvaue. Caculate and record the PEMS drift for each sensor. The PEM S drift for each
reconciled sensor vaue must be less than 20% of the applicable emisson standard. Repest the
procedure for the high-level reference vaue.



-
<
L
=
-
O
o
(@
L
>
—
- -
o
o
<
<
o
L
2
=

Page 6

5.2.5 Analysisof Combinations of Failed Sensors. Artificaly perturbb combinations of sensorsto
the sensor values which result in the sensors to be considered failed sensors, and then record the
reconciled sensor values and PEM S vdue. Cdculate the PEMS drift for each combination of failed
sensors andyzed. Determine each combination of failed sensors which result in a PEMS drift of less
than 20% of the gpplicable emisson standard. The PEM S drift for each combination of reconciled
sensor values must be less than 20% of the applicable emission standard in order to be acceptable.

5.3 RELATIVE ACCURACY TEST PROCEDURE

5.3.1 Sampling Strategy for RM Tests. Conduct the RM testsin such away that they will yied
results representative of the emissions from the source and can be correlated to the PEM S data. In
order to correlate the PEMS and RM data properly, mark the beginning and end of each RM test
period of each run (including the exact time of the day) on the PEMS permanent record of output. Use
the following strategies for the RM tedts

5.3.2 Instrumental Test Methods. For dl types of emisson units, insrumentd test methods, eg.,
Method 3A, Method 6C, and Method 7E, are recommended.

5.3.3 Non-instrumental Test Methods. For emisson units with congstent emissions, integrated or
grab non-instrumental test methods, e.g., Method 6 or Method 7, respectively, may be used. A test
run for grab samples must be made up of at least three separate measurements. Note that for emission
units with varying emissions, if non-insrumenta test methods are to be used, then integrated non-
ingrumenta test methods must be used since grab sampling techniques may not provide representative
emissons data.

5.3.4 Note. Attimes, PEMS RA tests are conducted during new source performance standards
performance tests. In these cases, RM results obtained during PEMS RA tests may be used to
determine compliance as long as the source and test conditions are cong stent with the gpplicable
regulations.

5.3.5 Correation of RM and PEM S Data. Correlate the PEMS and the RM test data as to the
time and duration by first determining from the PEM S find output (the one used for reporting) the
integrated average pollutant concentration or emission rate for each pollutant RM test period. Consider
system response time, if important, and confirm that the pair of results are on a consstent moisture,
temperature, and diluent concentration bas's. Then, compare each integrated PEM S value againg the
corresponding average RM vaue. Use the following guiddines to make these comparisons.
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5.3.6 If the RM has an insrumenta or an integrated non-insdrumental sampling technique, make a
direct comparison of the RM results and PEM S integrated average vaue.

5.3.7 If the RM has agrab sampling technique, first average the results from al grab samples taken
during the test run, and then compare this average vaue againg the integrated vaue obtained from the
PEMS during the run.

5.3.8 Number of RM Tests. Conduct a minimum of nine sets of dl necessary RM tedts. Three sets
must be conducted at low-level gas concentrations or emission rates, three a normal-level, and three at
high-level. Note: The tester may choose to perform more than nine sets of RM tedts If thisoptionis
chosen, the tester may, at his discretion, reject a maximum of three sets of the test results so long asthe
total number of test results used to determine the RA is greater than or equa to nine, but dl data
including the regjected data must be reported.

5.3.9 Reference Methods. Unless otherwise specified in an applicable regulations, the test methods
contained in 40 CFR Part 60, Appendix A arerequired. The instrumenta test methods, e.g., Methods
3A, 6C, and 7E, are recommended. The tester should ensure that the test method chosen will be able
to provide accurate and precise emissons data.

5.3.10 Calculations. Summarize the results on a data shegt.

Caculate the mean of the RM vdues. Cdculate the arithmetic differences between the RM and the
PEMS output sets. Then caculate the mean of the difference, standard deviation, confidence
coefficient, and PEMS RA, using Equations P-1, P-2, P-3, and P-4, respectively.
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6. EQUATIONS
6.1 Arithmetic Mean. Cdculate the arithmetic mean of the difference, d, of a data set as follows:
31y
e
(Eq. P-1)

Where  n=Number of data points.

d, = Difference between RM test result and PEM S output

When the mean of the differences of pairs of datais calculated, be sure to correct the data for
moigture, if applicable.

6.2 Standard Deviation. Cdculate the standard deviation, S, asfollows:

L)

-l ]

1/2

El

(Eq. P-2)

6.3 Confidence Coefficient. Caculate the 2.5 percent error confidence coefficient (one-tailed), CC,
asfollows

S
n

(Eq. P-3)

Where:  tyq75 = t-value (see Table P-1).
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TABLE P-1. t-VALUES

i toors i toors i toors

2 20.706 7 2.447 20 2.201
3 4.303 8 2.365 13 2.179
4 3.182 9 2.306 14 2.160
5 2.776 10 2.262 15 2.145
6 2.571 11 2.228 16 2.131

& Thevaluesin thistable are already corrected for n-1 degrees of freedom. Use n equal to the number of individual
values.

6.4 Relative Accuracy. Caculaethe RA of asat of data asfollows.
ra=B:ET. 100
Bz
(Eq. P-4)

Where: > Absolute va ue of the mean differences (from Eq. P-1).

|CC| = Absolute value of the confidence coefficient (from Eq. P-3).

B - Average RM value or applicable standard.

7. REPORTING

At aminimum (check with the gppropriate regiond office, or State, or loca agency for additiona
requirements, if any) summarize in tabular form the results of the PD tests and the RA tests or
aternative RA procedure as appropriate. Include al data sheets, calculations, and charts (records of
PEMS responses), necessary to substantiate that the performance of the PEM S met the performance
specifications.
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