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Introduction

This document is intended to satisfy the requirement of submitting a malfunction abatement plan
(MAP) as specified under Rule 911!l of the MDEQ!? Air Pollution Control Rules and in the first
amendment of the Consent Decreeld! between Lafarge and the USEPAI,

This MAP includes an outline of the preventive maintenance activities and malfunction response
measures to be taken in order to minimize both the frequency and duration of any malfunction that

may ocCcur.

It is consistent with the requirements contained in Rule 911 which states:

(1) Upon request of the [MDEQ)], a person responsible for the operation of a source of an air
contaminant shall prepare a malfunction abatement plan to prevent, detect, and correct
malfunctions or equipment failures resulting in emissions exceeding any applicable emission
limitation.

(2) A malfunction abatement plan required by subrule (1) of this rule shall be in writing and shall,
at a minimum, specify all of the following:

(a) A complete preventative maintenance program, including identification of the
supervisory personnel responsible for overseeing the inspection, maintenance, and
repair of air-cleaning devices, a description of the items or conditions that shall be
inspected, the frequency of the inspections or repairs, and an identification of the
major replacement parts that shall be maintained in inventory for quick replacement.

(b) An identification of the source and air-cleaning device operating variables that shall
be monitored to detect a malfunction or failure, the normal operating range of these
variables, and a description of the method of monitoring or surveillance procedures.

(c) A description of the corrective procedures or operational changes that shall be taken
in the event of a malfunction or failure to achieve compliance with the applicable
emissions limits.

It is also consistent with the requirements contained in the first amendment of the Consent Decree
which states:

..., Lafarge shall operate each Wet FGDW! [system] in compliance with a malfunction abatement
plan that is approved by EPA and the Affected State pursuant to Section XI (Review and
Approval of Submittals) and that contains the following:

(1)

(2)

3

A comprehensive preventive maintenance program, including a description of the items
or conditions that will be inspected, the frequency of these inspections or repairs, and an
identification of the types and quantities of the replacement parts which will be
maintained in inventory for quick replacement;

An identification of the source and the operating variables of the Wet FGD [system] that
will be monitored in order to detect a Malfunction, the normal operating range of these
variables, and a description of the monitoring or surveillance procedures and of the
method of informing operating personnel of any Malfunction, including alarm systems,
lights and/or indicators; and

A description of the corrective procedures that will be taken in the event of a Malfunction
in order to achieve compliance with any Emission Limit as expeditiously as practicable
and procedures to be implemented to minimize emissions, to the extent practicable
during the period of Malfunction, including but not limited to the operation of a redundant
pump to ensure operation of the scrubber in the event of a pump failure.

L o

R 336.1911; "Air Pollution Control Rules"; Part 9. Emission Limitations and Prohibitions — Miscellaneous; 11 September 2008
Michigan Department of Environmental Quality

Civil Action No. 3:10-cv-44-JPG; original Consent Decree filed 10 March 2010; first amendment filed 28 April 2011

United States Environmental Protection Agency

Wet flue gas desulfurization (a.k.a. wet gas scrubber)
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A malfunction is defined under 40 CFR § 60.21%! as:

"... any sudden, infrequent, and not reasonably preventable failure of air pollution control
equipment, process equipment, or a process to operate in a normal or usual manner. Failures
that are caused in part by poor maintenance or careless operation are not malfunctions."”

2. Applicable Air Pollution Control Technology

This MAP covers the single wet flue gas desulfurization system (a.k.a. wet gas scrubber, or, simply,
scrubber) installed at Lafarge's Alpena, Michigan plant. The Alpena plant produces Portland cements
and operates 24 h/d, 365 d/yr.

The scrubber cleans process gases exhausted from Kiln 22 (K22) and/or Kiln 23 (K23), collectively
known as Kiln Group 6 (KG6). Each kiln system utilizes the long dry kiln process whereby dry,
powdered kiln feed (ground limestone and other raw materials) is introduced into the rotary kiln and
subjected to high temperatures resulting from the combustion of fossil and alternative fuels.
Chemical reactions take place during this heating process, converting the kiln feed into an
intermediate product called clinker. Once the clinkerization process is complete, the clinker passes
through an air-quenching cooler to reduce the clinker temperature such that it can be handled by
conveying equipment.

During the clinkerization process, sulfur dioxide (SOz) and other pollutants are generated and become
entrained in the exhaust gases exiting the rotary kiln. These gases first pass through a waste heat
recovery boiler and mechanical dust collection device (a.k.a. multiclone). Next they pass through the
kiln induced draft (ID) fan and then the reverse air fabric filter. As part of the scrubber system, a
booster fan then conveys the gases to the absorber vessel (a.k.a. spray tower).

The gases entering the absorber have a temperature of typically between 180-220 °C. The gases are
quenched immediately to ~ 55 °C by an alkaline slurry which is sprayed at the inlet to and in the body
of the absorber. The calcium-based reagent used to make the slurry is the raw meal produced by the
plant in the raw grinding process. Alternative reagents include quick lime, limestone, and cement kiln
dust (waste dust).

Through a series of reactions, SOz in the exhaust gases reacts with calcium carbonate (CaCOs) in
the reagent to form calcium sulfite (CaSOs). The CaSOs is oxidized via oxygen (Oz) present in the
exhaust gases and combines with water (H20) present in the slurry to form calcium sulfate dihydrate
(CaS04-2H20), i.e. gypsum. The slurry remains at the bottom (sump) of the absorber for several
minutes to allow time for these reactions to take place. The overall FGD reaction is:

SO2(g) + CaCOs(s) + %02(g) + 2H20(1) — CaSO4-2H,0(s) + COx(g)

The slurry in the absorber sump is then either circulated back to the spray layers for further SO2
removal or evacuated to the dewatering system where the gypsum will be dried. The filtrate from the
dewatering equipment is returned to the absorber while a bleed stream containing chlorides and inert
materials will be conveyed to the clinker coolers. The bleed stream water evaporates while the
precipitates become part of the clinker. The clinker and the gypsum, along with other materials, are
then interground to form the finished product, cement.

Code of Federal Regulations, Title 40 - Protection of Environment; Chapter | — Environmental Protection Agency (continued),
Subchapter C — Air Programs (continued), Part 60 — Standards of Performance for New Stationary Sources, Subpart A —
General Provisions, Section 60.2 — Definitions
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3. Malfunction Abatement Plan

The scrubber commenced continuous operation on 13 December 2013 and is currently in the
optimization phase. As such, the operational settings are still under development. The following
paragraphs are provided using the best available data and vendor recommendations. Revisions may
be required after commissioning has been completed (see § 5 — Revision).

The Consent Decree between Lafarge and the USEPA stipulates that once the wet FGD system is
installed and has commenced continuous operation, the permittee shall not operate an affected kiln
unless the associated control equipment is maintained and operated in a satisfactory manner.

3.1. Preventive Maintenance Program

Operations personnel will inspect the affected air pollution control system (i.e. scrubber)
routinely and monitor its performance using the continuous emissions monitoring system
(CEMS) as well as the plant process control system.

There are four (4) categories of inspections to be performed on a routine basis. These are:

- Production inspections / walk-throughs

- Mechanical maintenance inspections and/or repairs
- Electrical maintenance inspections and/or repairs

- Instrumentation inspections and/or repairs

A summary of each group's inspections can be found in Appendices A-D. The complete set of
checklists and inspection sheets is available on the plant's electronic data repository. Each
summary includes:

Equipment number and name

Type of inspection (i.e. running or stopped)
Description of inspection

Frequency of inspection (daily, weekly, ...)

Persons (roles) responsible for implementation of the scrubber PM program are:
- Production shift coordinator
- Maintenance supervisor — kilns
- Electrical and instrumentation supervisor

Lists of the primary spare parts to be maintained in inventory are located in Appendix E.

3.2. Operating Variables

Emissions and operating variables are monitored using the following methods:

- SO2 emissions [ppm and Ib/ton clinker] are monitored using the continuous emissions
monitoring system (CEMS). The values are displayed on the process control system
human-machine interface (HMI) screens.

- Operating variables are displayed continuously on the process control system human-
machine interface (HMI) screens.

- If a fault should occur then the process control system will activate a visual and/or
audible alarm to notify the operator so that he may take corrective action.

* In the case of critical failures, e.g. loss of power, the control system's program logic
will initiate shutdown procedures.
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The primary operating variables, to be continuously monitored and recorded, and their
expected operating ranges (under normal operating conditions) are:

- Booster fan inlet pressure [-0.1 to -0.5 kPa]

- Scrubber differential pressure [0.15-1.00 kPa]

- Stack temperature [40 to 60 °C]

- Scrubber outlet flow [> 134,000 scfm (wet)]

- pH[4.0t06.0]

- Slurry density [1.08 to 1.17 kg/L]

- Absorber liquid level [60 to 90 % (of maximum)]

3.3. Corrective Procedures

The following procedures are to be followed in the event of a malfunction related to the
scrubber system.

If a system problem is detected that has the potential to exceed 30 minutes for the
corrective actions or to cause SO2 emissions to exceed the normal operational level, log all
pertinent details.

The shift coordinator or his designee must investigate the problem and record the start time
and problem scope in the plant's web-based operations log. This investigation should
occur immediately when a problem is detected.

The shift coordinator must make a determination within 30 minutes after the investigation
period if the problem can be rectified in one (1) to two (2) hours while maintaining kiln SOz
emission performance or if it is longer to consult with plant management and the
environmental department on the next course of action. Log start time of corrective
actions.

When the equipment is released for operation and/or repairs have been completed, a
qualified employee will inspect the affected equipment/system prior to acceptance. The
shift coordinator will then log the time and initial acceptance of the malfunction correction.

The reason for system problems must be logged. The corrective measures taken to
alleviate the problem must be identified, including documenting total time of the system
issue and the time the equipment resumed normal operation.

Several redundant pieces of equipment are installed to enhance the scrubber system's
reliability. Examples of redundant equipment are:

- Spare (back-up) spray pump
- Spare (back-up) quench pump

All spray and quench pumps will be rotated in and out of service to prevent slurry settling as
well as to ensure they are operational when needed.

Critical equipment (e.g. quench pumps) are tied into an emergency back-up generator to
protect the scrubber equipment in the event of a power outage.

Malfunction Abatement Plan — Alpena Wet Gas Scrubber Page 6 of 28



In the event an operating variable falls outside its normal range, corrective actions may include
the following, depending on the applicable operating variable:

- Check monitoring instrument to ensure accuracy; calibrate or repair as necessary

- Perform manual/physical testing of sample to confirm results

- Troubleshoot system (pumps, valves, etc.) to determine root cause
In the event of a CEMS malfunction, the following are possible courses of action:

- Troubleshoot and repair the affected CEMS components

- Operate back-up data acquisition system (DAS)

- Apply Part 751" for any missing data
In the event that SO2 emissions exceed the normal operational level, corrective actions may
include (note that the normal operational level will not be determined until after the
Demonstration Period as defined in the Consent Decree is completed):

- Adjustment of the scrubber slurry pH level
- Adjustment to the scrubber slurry pumps

4., Reporting

Malfunctions shall be reported per Rule 9128 of the MDEQ Air Pollution Control Rules as described in
the plant's operating permitl®], general condition 25.

Malfunctions shall be submitted in the semi-annual report as stipulated in the plant's operating permit.

Malfunctions where efforts to correct the problem are not consistent with these procedures shall be
reported within two (2) working days as required by the operating permit.

5. Revision
As operational experience is gained for the scrubber this MAP will be reviewed and updated as
necessary to document the actual range of operating variables as well as any appropriate changes to

the preventative maintenance program and/or corrective procedures.

The MAP shall also be revised if there is an event meeting the characteristics of a malfunction which
is not addressed by the plan.

7 Code of Federal Regulations, Title 40 — Protection of Environment, Chapter | — Environmental Protection Agency (continued),
Subchapter C — Air Programs (continued), Part 75 — Continuous Emission Monitoring, Subpart D — Missing Data Substitution
Procedures

8 R 336.1912; "Air Pollution Control Rules"; Part 9. Emission Limitations and Prohibitions — Miscellaneous; 11 September 2008

® Renewable Operating Permit no. MI-ROP-B1477-2012
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Appendix A - Production Inspections

#SJBR 5N5P89
12/2/2013

KILN FEED END SHIFT WALK-THROUGH REPORT

Date: Name:
Check Shift Time Reviewed By:
6A-6P
6P-6A
MUST write "OK" if Comments are necessary when defects are found
no defect(s) found * Use Additional sheet if needed *
SAFETY
(include ALL issues)
LIGHTING
HOUSINGS

BOILER HOPPERS

5 GRP

DUST & FEED
6 GRP

DUST & FEED
SCREWS

ELEVATORS

COMPRESSORS

PUMPS

COLLECTORS
(BAGHOUSES)
FANS

SOOTBLOWERS

BOILERS

BOILER SCREWS

GAMMA

SCRUBBER

HOUSEKEEPING
NEEDS
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Feed End PA route — Walk Thru addendum

During the route any unusual items noticed using sight, sound, smell and touch need to be investigated completely. Ensure
that the PA walk through report is filled out completely and any defects are documented/reported (work orders written when
applicable). This route may not be in sequence but will aid in ensuring basics are inspected each shift.

Inspect all kiln housing/boiler hoppers for plug ups and for boiler water leaks. Ensure mechanical collector
hopper/tipplers are empty. 3 times a shift at a “minimum”.

Check each boiler’s sight glass and Promag.

All compressors — SKG reclaim, SKG feed pump, SKG feed silo, 6KG feed pump & feed silo and reject dust compressor
rooms. Check for heat and vibration. Backwash, compressor water flow & temperature set between 90 °F to 110 °F,
drain drip legs and check air filter indicators. Inspect for oil line leaks. Empty oil pails. Inspect temperature of the
Adams after coolers and set to 110 °F. Manually drain the bowser filters.

Drain silo cycling valve drip legs. All 4 feed silos and 5 Group reclaim dust tank.

ID fan for all kilns. Inspect for vibrations and water flow to bearings, on SKG water flow to the oil coolers. Inspect oil
level in the fan bearings. 5KG inspect oil level in the fluid drive. In-leakage, doors, expansion joints, duct work.

Inspect reverse air fans for vibration and fan bearing temperatures with the heat gun.

All kiln bag-house hoppers/rotary feeders need to be warm. Use heat gun.

SNCR kiln rotary coupling. Inspect for leaks (ammonia & glycol) and if the tube bundle support rollers are turning.
Look at back end kiln seals. Check for missing and/or loose blocks.

Inspect feed pumps for 5 & 6 KG. Inspect reject dust pumps for 5 & 6 KG and #2 dust pump rooms.

Inspect kiln drive pier room. Check for abnormal conditions.

Inspect DAA silo bottom for any lime leaks.

Inspect shaker chip pile for clean-up needs.

Poke boilers as needed.

Inspect Gamma area for leaks and function.

Inspect WGS area for leaks, excessive equipment vibration, water flow on pump seals, tank & sump levels, and function
of equipment.

Observe and note any abnormalities concerning screws, elevators, soot blowers, and collectors. Inspect for any safety and
housekeeping needs, including lighting.

FEED END CLEAN UP AREAS

Initial
FOURTH FLOOR 5 KG. d
UNDER BATMAN TANK d
SCALE DECK 5 KG O
FEED/DUST FLOORS ABOVE BOTTOM FLOOR 6 KG 1[I
FIFTH FLOOR ALEVEATOR DECK d

* PA = Production Assistant
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Appendix B — Mechanical PMs

SOA

S9A

oN

SOA

ON

oN

ON

SOA

SOA

SOA

SOA

ON

SOA

S9A

SOA

S9A
PpueH uo

SAA

SOA

SAA

SOA

SOA

SOA

SOA

SAA

SOA

SOA

SOA

SOA

SAA

SOA

SAA

SOA
a1 Wd

sued aseds  /xoog 507

1 papi0day

Jeah-g

Jeah-z

lenuuy x<

|enuue-jwas

Apsuenp

yaam-9

Ayauon

Appam

Aea

00TNdSSIN

00TNdSSIN

TOOXNSSIN

TOOXNSSIN

TOOXINSSIN

TOOXNSSIN

TOOXNSSIN

TOOXNSSIN

TOOXNSSIN

TOOXNSSIN

TOOXINSSIN

TOOXNSSIN

00TV4SSIN

002assIN

¥002AsSIN

0STI8SSIN
2pod Wd

*a1e|0s1-ap pue
a|quiasseay "dn-pjing pue Jeam 1oy sued [eulajul 13dsul pue
Ajases ajjuewsiq ‘s|jeas pue ‘Suijdnod ‘@Ap 103dsu| ‘aAoWL
pue Suipsend |je 1adsul Juswdinba jo uoile|os| 8jeS WO
‘93e|0s|-ap pue

a|quiasseay "dn-pjing pue Jeam Joy sued [eusaiul 1adsul pue
Ajajes ajjuewsiq "s|eas pue ‘Suijdnod ‘9ALIp 199dsu| “aA0wWal
pue Buipseng ||e adsu| "Juawdinba Jo uoie|os| ajes wiopad
*$100p UO S19)se8 pue

s|eas 10adsu| "s|eas pue Jojow ‘sajjadwi ‘Yeys adsu| 123ys
2oeds paulyuod Ino Juawdinba jo uoie|os| 8jes W04
*s100p UO S3yses pue

s|eas 30adsu| s|eas pue Jojow “Iajjadwi ‘yyeys 1adsu| 19aYs
2oeds paulyuod Ino Juawdinba jo uoile|os| ajes wioyad
*$100p UO S)9)se8 pue

s|eas 10adsu| "s|eas pue Jojow ‘Jajjadwi ‘Yeys adsu| 193ys
aoeds pauyuod Ino |14 Juawdinba Jo UONL|OS! 3Jes WIOokAJ
's100p UO s3yses pue

s|eas 30adsu| s|eas pue Jojow “Iajjadwi ‘yyeys Padsu| 19aYs
“Juawdinba Jo uone|os ajes Wiogdd
*s100p UO S3yses pue

s|eas 10adsu| "s|eas pue Jojow ‘Jajjadwi ‘Yeys adsu| 193ys
“Juawdinba Jo uone|os! ajes Wiokdd
*$100p UO S19)se8 pue

s|eas 30adsu| s|eas pue Jojow “Iajjadwi ‘yyeys 1adsu| "19aYs
2oeds paulyuod Ino Juawdinba jo uoile|os| 8jes W04
*s1adied yum

ssauydIyy Jadoud Joy sajjadoud 1adsu| “sioop uo siaxsed pue
s|eas 10adsu| "s|eas pue Jojow ‘Jajjadwi ‘Yeys adsu| 123ys
aoeds pauyuod Ino |14 Juawdinba Jo UONL|OS! 3Jes WIokAJ
*s1adifed yum

ssauxdIy3 4adoud Joy sajjadoud 1adsu| “sioop uo siaxsed pue
s|eas 30adsu| s|eas pue Jojow “Iajjadwi ‘yeys 1adsu| 19aYs
2oeds paulyuod Ino Juawdinba jo uoie|os| ajes wioyad
*s1adied yum

ssauxdIy3 Jadoud Joy s3jadoud 103dsu| *si00p uo siayses pue
s|eas 10adsu| "s|eas pue Jojow ‘sajjadwi ‘Yeys adsul 193ys
aoeds pauyuod Ino |14 Juawdinba Jo UONL|OS! 3Jes WOk
*s100p UO S3%ses pue

s|eas 30adsu| s|eas pue Jojow “Iajjadwi ‘yeys Padsu| "19aYs
2oeds paulyuod Ino Juawdinba jo uoie|os| ajes wioyad
‘papaau se sjeday

*s8ulieaq 1oy waisAs Suljood ‘asempJey Suiunow ‘exdel
J431eM ‘J1o Sulieaq ‘s8ul uonenoI |10 ‘Yeys ‘Sulieaq I0AIITS
10 22UEJ3|0) ‘SI00P UO [B3S ‘BUISNOY UB) ‘[93YM U} JO Jed)

pue Jeam Joy 30adsu| Juawdinba Jo UolIe|OS] 3)eS WIokIad

‘winuajd Jie pue ‘1032902 3snp ‘adid/sweiydelp
38[ @sind ‘adid yuan/3unonp ‘Buisnoy/uey ‘saneays/ijaq
9AUP “J0j0W Uej 12adsu| “JuaWdINb3 JO UOIIE|OS! BJeS WIOKAY

‘wnua|d Jre pue 10323]|02 3snp ‘adid/swSeydelp
38[ @sind ‘adid yuan/3unonp ‘Buisnoy/uey ‘saneays/ijaq
9ALp ‘4010w Uk 199dsu| Juawdinba Jo uole|oS! B)ES WIO0LIAd

‘uoneJado J0j W00 [0J3U0I 03 39B] BAID

*aiempJey Suinunow pue Suipsensd isnlpy ‘1eam Joj Jadeds

1129 pue ‘shaj|nd wnup ‘s)uauodwiod AALP ‘s)eys 1B} pue peay

‘1199 J0A3AUOD 1dadsu| ‘jusawdinba Jo uone|os! ajes WioyIad
uondulsag

uonadsul paddois

uonadsu| paddois

uonadsul paddois

uonaadsul paddois

uonadsu| paddois

uopadsul paddois

uonadsu| paddois

uonadsu| Suluuny

uonadsu| paddois

uopadsul paddois

uonadsu| paddois

uopadsul paddois

uonadsuj paddois

uonoadsu| paddois

uonoadsu| paddois

uonadsu| paddois
Auanoe Wd

STE-S9-ON

STE-S9-OW

-4€9VUN

TT-4,0€¥S

-4€9VUN

€-4€9€UN

€-4€9€UN

T1-4,0€¥S

TT-4£0€YS

TT-4,0€¥S

TT-4£0€YS

€-4€9€UN

00T WI

13Po

uadwing Sunyong

uadwing 8unyong

Jaquieyds]

Jaquieyas]

Jaquieyas)

Jaquieyas]

Jaquieyas)

Jaquieyds]

Jaquieyas)

Jaquieyas]

Jaquieyas)

Jaquieyas]

Auedwo)
19MO|g }JOA MON 3YL

qg3M minjteq
Jainpejnuey

z# dwing juageay

T# dwng juadeay

1018318y yue] Sulialemaq

Jojex8y jue ] weans pasg

1018318y due] 3pAdaY

103e8y dwns juadeay

103e318y dwing 8t

1018118y jue] dn ploH

€4 10118y Jaqgn.os

z# Jo1eyy Jaggn.os

T# J01en8y Jaqgn.os

J9XIIA Yue] Suljpuey juadeay

ue4 walsAs

Ue4 101930) 3sNQ Juaeay

10309]|0) IsNQ JaTeay

1129 wnsdAg
221A9Q [043U0)

20Ndv0EdTY

TONdY0EdIV

OTXY0EdTY

B60XINY0ETY

8OXWYOEdTY

LOXINYOEdTY

90XYOEdTY

SOXNY0EdTY

YOXWYOEdTY

EOXNYOEdTY

CTOXWYOETY

TOXY0EdTY

TIV4v0EdTY

[UAZ{

TT10Aav0EdTY

2008Y0Ed VY
‘oN ey /adb3

Page 10 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



S9A

SOA

SOA

SOA

SOA

ON

ON

SOA

SOA

SOA

SOA

SOA

SOA

SOA

S9A
pueH uo

SOA

SAA

SOA

SOA

SOA

SOA

SOA

SAA

SOA

SAA

SOA

SOA

SOA

SOA

SOA
a4 Wd

sued aseds  /xoog 507

1 pap10day

Jeah-g

Jeah-z

|enuuy

|enuue-jwas

Apauenp =<

yoam-g

Ayauow

Apjaamy

09TNdSSIN

08TNdSSIN

08TNdSSIN

0LTNdSSIN

08TNdSSIN

0YTNdSSIN

0YTNdSSIN

0LTNdSSIN

0STNASSIN

0TTNdSSIN

0TTNdSSIN

0ZTNdSSIN

0TTNASSIN

0ZTNdSSIN

0ZTNdSSIN
2pod Wd

*U01S0.J09 10y 309dsu| ‘syied JaqqnJ pue [e3aw

||e uo Jeam Joy 3}29y) “dn-pjing pue Jeam Joj 19adsu pue dwnd
3|quiassesiq "uol}dauuod Jadoud Joy Buidid |je }2ay) ‘Jeam
pue syea) 40y 13dsu| Juawdinba Jo UONL|OS! 3Jes WOk
“J4om dn-moj|o} 1o} aseq

ejep adueuajulew ay3 u sdulpuly Aue 807 ‘sSunyy adid pue
‘@AlIp ‘Bununow 12adsu| Juawdinba jo uone|os! 3)eS WI0LIAd
“J40m dn-moj|oy 4o} aseq

ejep asueuajulew ayy ul sSulpuyy Aue 807 “s3unyy adid pue
‘@Alp ‘Bununow 1adsu| Juawdinba jo uole|OS B)eS WI0LAd
“dn-pjing

pue Jeam 1o} spied |eusaiul 19adsu| ‘31 Jadoad pue Jeam 1oy
8u1|dN0D BALIP 3P3YD "SP|9M PUE S|E3S UO $HEI] JO) SUOIPIIUUOD
pue sued |je 109dsu] “Juawdinba Jo uoie|os] 3)es wiojiad
“J40m dn-moj|oy 1oy aseq

ejep asueuajulew ayy uj sSulpuyy Aue 807 “s3uny adid pue
‘@Alp ‘Bununow 19adsu| Juawdinba jo uole|oS! B)eS WI0LIAd

*$3e3] 10} }P3Y) “s1aj[adwi uo dueled|d
|B213142 10} 323YD "JEOJ) PUS BAISSIIXD J0) }IBYD) S|EIS pue
‘s8ulieaq ‘aALIP 323Y) "JuaWdinba Jo UoIIe|OS! 3Jes WIoKad

*$)ea] 4oy 323y "sIa|jadwi uo duesea|d

|BD13142 10} 3I3YD "1BOJ} PUD DAISSIIXD JO} §IBYD S[E3S pue
‘s8uleaq ‘aAup 323y) Juawdinba JO UOIE|OS! Bjes W04
“dn-pjing

pue Jeam Joj spied |eusaiul 19adsu| ‘31 Jadoad pue Jeam 1oy
8u1|dN0D BALIP 3P3YD "SP|9M PUE S|E3S UO SHEI] JO) SUOIPIIUUOD
pue sued |[e 30adsu| jJuawdinba Jo uone|os| ajes Wy

*dn-pjing pue 1eam 1oy syied [eusaiul |je 328y ‘Sujoeds
pue Jeam 1oy Buljdnod IALIP UO Y193] Jagqnu Dadsu| “anoWaL
pue Suipseng ||e 1dadsu| ‘juswdinba Jo uone|os! ajes wioyad

*syed panowal ||e ade|day

“13]|dw Jo Jeam 1adsu| papaau se ae|dal 10 IAOWL
pue dn-pjing 4oy [eas 30adsu| ‘papaau JI aoe|dal pue Jeam
1o} sped aAup 10adsu] “Juawdinba Jo uolle|os| ajes wioIad
*syied panowal ||e aoejday

“19)[2dw Jo Jeam 10adsu| "papasu se de|dal J0 SAOWaL
pue dn-pjing 1oy [eas 10adsu| "papaau i a3e|dal pue Jeam
1oy sped aaup 303dsu| Juawdinba Jo UOIIe|0S| 3jeS WIoIad

*Jeam 1oy sled [eusaiu 109dsu| “[EAOWSI 1O} JojOUl
BUIIS "JOJOW UOIBIGIA SAOWAI O} UBIILIIII|D 19e3u0) “Buljdnod
pue spieng anoway -3uawdinba jo UONe|OS| BjS WO

*1e9M J0J s)led [eusaiul 199dsu| “[EAOWSI 10} Jojou
S *10J0W UONEIGIA SAOWSI 0] UBIDII1I33 19e3u0) Buljdnod
pue spieng anowsay Juswdinba Jo UONE|OS! BjeS WI0KIJ

*Jeam 1oy sled [eusaiu 109dsu| “[EAOWSI 1O} JojOul
*10JOW UOIBIGIA SAOWIAJ O} UBIILIIII|D 19e3u0) “Buljdnod
pue spiend anoway -3uawdinba jo UoNE|OS| BjS WO

‘Jeam Joy syied |eusqul uuwnm:_ ‘|leAOwWl 10} JOjJoW

*10J0W UOIRIGIA SAOWSI 0] UBIDIIIII|S 39.3U0) “Suljdnod

pue spieng anoway ‘Juawdinba Jo UOIE|OS! 3JS WO
uondulsag

uonadsu| paddois

uondadsul paddois

uopadsul paddois

uopadsul paddois

uopadsul paddois

uonadsu| paddois

uonadsu| paddois

uonoadsu| Suluuny

uonadsu| paddois

uonoadsul paddois

uonadsu| paddois

uopadsul paddois

uonadsu| paddois

uopadsul paddois

uonadsu| paddois
Aunnde nd

19-LT N@

0SZ-59-0N

GTE-0ST-ON

0SZ-59-0N

0S2-59-0N

00S-00€-ON

00S-00€-0N

OA3 T 0ZS-007-20N

OA3 T 025-007-20N

OA3 T 02S-007-20N

O3 T 025-007-20W
12PON

Hquwo xadaas

uadwing 8unyong

uadwing 8unyong

uadwng Sunyong

uadwing 8unyang

uadwngd 8unyong

uadwing Sunyang
Jainpejnuey

dwing juejnasoly

dwngd mojpiapun JauaxdIyL

dwnd weais paajg

dwind appAday

dwng Suiiayemaqg

dwng dwng juageay

dwndsjuey dn pioH

dwng auoPAI0IpAH

z# dwind youanp

T# dwnd yousnp

v# dwing Jaqgnuos

€# dwng Jaqgn.os

z# dwnq Jaggn.os

T# dwing Jaqgnios
221A9Q [043U0)

TZNdoEdIV

8TNdY0EdTY

LINdY0EdTY

STNdYOEdTY

YINdy0EdTY

ZINdY0EdIV

TINdY0EdIV

0TNdY0EdTY

60Nd0EdIV

80Ndv0EdTY

£L0NdY0EdTY

90Ndv0EdTY

SONdY0EdIV

Y0Ndvy0EdTY

€0NdY0EdTY
‘oN ey /adb3

Page 11 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



Jspio uQ SOA
Japio ug SAA
oN SOA
oN SOA
Japioug SAA
SOA SOA
oN SOA
Jspio uo SOA
SOA SOA
SOA SOA

pueH uo 214 Nd
sued aseds  /xoog 507
ul papJoday

Jeah-g

Jeal-z

|enuuy

|enuue-jwas =<

Apsyenp

y29m-9

Ayauow

Apppam

00FTHVINDSSI

00SIVINDSSI

08TNdSSIN

08TNdSSIN

€00dSSSIN

TO0dSSSIN

T00dSSSIN

TOOVYSSIN

0ETNSSIN

0ETNASSIN
3pod Nid

“1eaM puE $ed] 10} 193dsu] ‘SIdUIRIlS

191eM pue ‘S101e221S3p ‘S13)|Y ‘|10 323y) ‘Juawdinba jo
uole|os! ajes wioyad uayl “Buuund st uoindadsul jo ed isil4
*Je3M pUE S}ed| J0j 103dsu] ‘SIduIelS

J21BM pUE ‘5103221Sp ‘s1a3|y ‘|10 393yD Juawdinba jo
uore|os! ajes wiioyad uayl “Suluuni si uondadsul Jo yed 1511
“y4om dn-moj|o} 1oy aseq

ejep adueuajulew ay3 ui sdulpuly Aue 807 ‘s8unyy adid pue
‘aAlp ‘Bununow 19adsu| “juawdinba Jo UoIIe|OS| 3ES WI0LIAd
“J40Mm dn-moj|oy 4o} aseq

ejep asueuajulew ayy uf sSulpuyy Aue 807 “s3unyy adid pue
‘@Alp ‘Bununow 19adsu| Juawdinba jo uoie|oS! 3)eS WI0Ad

*dn-pjing 1o} saqoud [aA3| 33Y) “Ie) puE JEIM

104 s1addeuds/saniuy ypayd “Jeapd ale sadid |jeoay) |elalew

40 dn-pjing Joj 30adsu| juawdinba Jo uone|os| ajes WOy

“19pJo

Buppiom ul aJe A3yl 2unsua 0] UOIIEPUNO} puUe ‘S3unll ‘|013u0d

paads ‘spied [eusaixa ||e 19adsu| JUaWIYILIIE 3S00| pUE

Jeam oy '232 adid Bt “adid paay ‘ayiuy ‘Jaul| 19yseq 1yseq

‘sped |eusajul 109dsu| “3uawdinba Jo uoile|os| ajes wioad

*S9UO0|2A204pAY

8njdun pue ueajo ‘padsul pue a[UBWSIQ "SUOIIIBUUOD ||&

pue ‘sdid ‘sasoy 30adsuj juawdinba o uoIe|OS| BES WO

*a1e|0s1-ap

pue sued panowsal adejday ‘Suloeds pue Jeam o) SaUBA Y23y

pue spJens anoway Juawdinba 4o UOIIL|OS! 3jes WI0Mad

“W00. [0.3U0d

031 30Bq 3AI3 puE 21e|0SI-2Q "Jeam 1o} sed s|eulaiul pue

9ALIp ‘|euJa1xd 109dsu| Juawdinba Jo uoIIe|oSI B)eS WIojIad

“Wo0J [013U0d

01 398q 2AI3 puE 21e|0SI-aQ "JBAM IO} S)ied s|eusdlul pue

9ALP ‘|euUIa1Xa 12adsu| “JuawWdINba JO UONE|OS! BJeS WIOKAY
uonduasag

uonadsu| paddois

uonoadsul paddois

uonadsu| paddois

uonoadsul paddois

uopadsuj paddois

uonadsu| paddois

uopadsul paddois

uonadsu| paddois

uopadsul paddois

uonadsu| paddois
Aunnoe pnid

0ST/SE 1_SWIV

9 £'9/09T NZA

0EST LMY

00%-08-0W

007-08-0
13pol

Jossasdwo)

Jossasdwo)

dwing umopmolg Jajiog Z#

dwind umopmolg Jajiog T#

NIV Jauaxydiyl
ZL1I¥4aNy a8nyua)
NIV Jojesedas auopAd0IpAH

ool Alejoy juadeay
uadwing 8unyong

z# dwing Ja1ep |IIA

uadwing Sunyang T# dwng Ja1eM I
Jainpeynuey 391A3Q [013U0)

LOWIZZ6d TV

LOWDZZ6dTY

€ENATI6AIV

ZeENdTT6dY

€0dSY0EdY

20dSt0oEd1v

TOdSYOEdTY

TOVYr0EdIY

TENdVOEATY

0ENdYOEdTV
oN 8ey/3db3

Page 12 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



Appendix C — Electrical PMs

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SAA

SOA

SOA

SOA
PuEH UQ 314 Wd
sued aseds  /xoog 507

ul papJ0day

Jeah-g

Jeah-z

|enuuy x<

|enuue-jwas

Apsuenp

yoam-g

Ayauon

Apjaam

TOOJNSSI3

CTO0LNSSI3

TOOJNSSI3

TOOLNSSIZ

TO0JSSI3

TOOLNSSIZ

TOOJNSSI3

CTO0LNSSI3

TOOJNSSI3

TOOLNSSIZ

TO0JWSSIZ

TOOJNSSI3

TO0JSSII
3pod Nid

*suoljesado 01 yaeq aAIS pue siledas e "ySi| Sunedsipul pue
‘S198JU0D ‘J3LIE]S PUE JBAIG UO SUOIIAUUOD ¥23YD ‘3PIgNd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONB|OS| BjeS WO
‘suonesado o3 Juawdinba

|le UIN3a1 puE Bseqelep ddueUAUIRW Ul N 39|dWo)

*J9PJ0 BUBLIOM PUB UOI}IPUOD 1O B3I Ul S}3[IN0 A OTT 193dsu]
*$19A0D 3500 10 Bulssiw 10} 393dsu] "SBUNIY YIS HI3YD

pue Jojow uea|y 1ysi [eas UNpuod xoq uondun( 1P3dsu]

*suonesado 01 yoeq aAig pue siiedas axe “y8i| Sunesipul pue
“510B3U0D ‘J21IB)S PUB 13XE3IQ UO SUOIIIBUUOI HI3Yd ‘32Iqnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO
*suonesado 03 Juswdinba

|le UIN}a1 puE 3seqelep adueUAIUIRW Ul N\ 13|dWo)

*19PJ0 BUBIOM PUB UOI}IPUOD 1O B3R Ul S}3[IN0 A OTT 193dsu]
*$19A0D 3500 10 Bulssiw 10} 393dsu] "SBUNILY YIS HI3YD

pue Jojow uea|d 1ysn [eas Unpuod ‘xoq uonoun| 1adsuj

*suonesado 01 yaeq aAig pue siiedas axey “y8i| Sunesipul pue
‘5198JU0D ‘JaLIE]S PUE JBAIG UO SUOIAUUOD ¥23YD ‘3PIgNnd
ueap ‘apuey 12adsu| “JuaWdIND3 JO UONE|OS! BJES WIOKIY
*suonesado 03 Juswdinba

|le UIN3a1 puE dseqelep ddueUAUIRW Ul N 39]dWo)

*J9PJ0 BUDLIOM PUE UOI}IPUOD 1O} BAIE Ul SIDANO A OTT 309dsu]
*$19A02 9500] JO Bulssiw Joj 12adsu] "sSuN DYIS 399Yd

pue Jojow uea|y 3ysn [eas 4npuod ‘xoq uonounfoadsu)

*suoljesado 03 yaeq aAIS pue siedas e "ySi| Sunesipul pue
‘S198JU0D ‘J3LIE]S PUE J3YBAIG UO SUOIAUUOD ¥23YD ‘3PIgNnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONB|OS| BjeS WO
‘suonesado o3 Juawdinba

|le UIN3a1 pue dseqelep ddueUAUIRW Ul N d 39|dwo)

*19PJ0 BUBLIOM PUB UOI}IPUOD 1O B3 UI S13[IN0 A OTT 193dsu]
*$19A0D 3500 10 Bulssi 10} 393dsu] 'SBUNIY YIS H23YD

pue Jojow uea|y 1ysi [eas UNpuod xoq uonduN( 1P3dsu]

*suonesado 01 yaeq aAig pue siiedas axey “y8i| Sunesipul pue
“510B3U0D ‘J21IB)S PUE J3XE3IQ UO SUOIIIBUUOI HI3Yd ‘32Iqnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO
*suonesado 03 Juswdinba

|le UIN}a1 puE 3seqelep adueUAIUIRW Ul N\ 13|dWo)

*19PJ0 BUBLIOM PUB UOI}IPUOD 10 B3I Ul S}3[IN0 A OTT 193dsu|
*$19A0D 3500 10 Bulssiw 10} 323dsu] 'SBUNIY YIS H23YD

pue Jojow uea|y ysn [eas npuod ‘xoq uonounf 1adsuj

*suonesado 01 yoeq aAig pue siiedas axe "y8i| Sunesipul pue
‘S198JU0D ‘J3LIE]S PUE J3BAIG UO SUOIIAUUOD ¥23YD ‘3PIgNd
ueap ‘ajpuey 12adsu| “JuaWAIND3 JO UOIIE|OS! BJES WIOKIY

*suonesado 01 yoeq aAig pue siiedas axey “y8i| Sunesipul pue
“S30BIUOD J3LIELS PUE JBHEII] UO SUOIFIBUUOD HIBYD BJ2IqNd
uea)d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO

*suoljesado 03 yaeq aAIS pue siledas e "ySi| Sunesipul pue

‘51983U0D ‘JaLIE]S PUE JBAIG UO SUOIIAUUOD ¥23YD ‘3PIgNnd

ueap ‘apuey 12adsu| “JuaWdIND3 JO UOIE|OS! BJeS WIOKIY
uonduasag

uopadsul paddois

uonoadsu| Sunesado

uopadsul paddois

uonoadsu| SuiesadQ

uonadsu| paddois

uonoadsu| unnesadQ

uonoadsul paddois

uonadsu| Sunesado

uopadsul paddois

uonoadsu| SunesadQ

uonadsu| paddois

uonadsuj paddois

uonadsu| paddois
Aunnoe pnid

T1-4£0€¥S

TT-4£0€YS

T1-4£0€¥S

T1-4£0€¥S

TT-4£0€YS

T1-4,0€¥S

T1-4,0€¥S

€-4EDEUN

€-4EDEUN

00T WI

12pol

Jaquieyds]

Jaquieyas)

Jaquieyds]

Jaquieyds]

Jaquieyas)

Jaquieyds]

Jaquieyds]

Jaquieyas)

Jaquieyas]

Auedwo)
19MO|g Y04 MAN 3YL

Jainpeynuey

yue] dn-p|oH - JAXIN

£# dwing 1aqqnuds - JXIN

£# dwing J1aqqnuds - JAXIN

z# dwing Jaqgnuds - JaXIN

z# dwing 1aqqnuds - JaXIN

T# dwing J1aqgnuds - JaXIN

T# dwing Jaqgnuds - JAXIN

sue] Suijpuey uaseay - JBXIN

jue] SuijpueH juageay - JaXIN

1235009 12GqNIIS - Ueq

1915009 19GqNIIS - Ueq

10399]|0D 35NQ ulg - ueq

wnsdAo 4o} Buisianay - J10AaAUO) 1|39
3219 [043U0)

SOXNY0EdTY

YOXWYOEdTY

PYOXINYOEdTY

EOXNYOEdTY

E0XNYOETY

TOXNY0EdTY

TOXNY0EdTY

TOXWYOEdTY

TOXY0EdTY

TIV4v0EdTY

TIV4v0EdIV

0TV4v0EdTY

2008Y0Ed VY
oN 8ej/3db3

Page 13 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



SAA

SOA

SOA

SAA

SOA

SOA

SAA

SOA

SOA

SOA

SOA

SAA

S9A
PUBHUO 3|14 Nd
sued aseds  /xoog 507
ul papioday

Jeah-g

Jeah-z

lenuuy >

|enuue-jwas

Apsuenp

y2am-9

Ayauon

Appaamy

Aea

TOOLNSSIZ

TO0JSSII

TOOLNSSIZ

TOOJNSSI3

CTO0LNSSI3

TOOJNSSI3

TOOLNSSIZ

TO0JWSSIZ

TOOLNSSIZ

TO0JSSIZ

CO0LNSSI3

TOOJNSSI3

ZOOLISSI3
2pod d

*suonesado 03 Juswdinba

|le uIN3a1 pue aseq elep adueuAUIRW Ul N 319|dWo)

*19PJ0 BUBIOM PUB UOIYIPUOD 1O} B3I Ul S}3)INO A OTT 193dsu|
*$19A02 3500] JO Sussiw 10y 30adsu] "SBURIY DYIS HI3YD

pue Jojow uea| 1ysn [eas 4npuod ‘xoq uonoun| 1adsuj

*suonesado 01 yaeq aAig pue siiedas axe “y8i Sunesipul pue
‘5198JU0D ‘JaLIE]S PUE J3BAIG UO SUOIIBUUOD ¥23YD ‘3PIgNd
ueap ‘apuey 12adsu| “JuaWAIND3 JO UONE|OS! BJeS WIOKAY
*suonesado 03 Juawdinba

|le UIN3a1 puE dseqelep sdueUAUIRW Ul N d 39|dwo)

*19PJ0 BUPLIOM PUB UOIYPUOD JO§ BAIE UI SIDANO A OTT 309dsu]
*$19A02 9500] JO Bulssiw Joj 19adsu] "sSuI DYIS 399Yd

pue Jojow uea|) "1ysn |eas Unpuod ‘xoq uondunfadsu|

*suoljesado 03 yaeq aAIS pue siiedas e "ysi| Suiesipul pue
‘5198JU0D ‘JaLIE]S PUE J3BAIG UO SUOIIBUUOD ¥23YD ‘3PIgNd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| Bjes WO
*suonesado o3 Juawdinba

|le UIN3a1 pue Sseqelep ddueUAUIRW Ul N d 39|dwo)

*19pJO SUPJOM PUB UORIPUOD J0j BAIE U] SIB[INO A OTT 303dsu]
*$19A0D 3500 10 Bulssiw 10} 393dsu] 'SBUNIY YIS H23YD

pue Jojow uea|) "1ysn |eas ‘Unpuod ‘xoq uoiunfdadsu|

*suonesado 01 yoeq aAig pue siiedas axey “y8i Sunesipul pue
“510B1UOD ‘Ja1IB}S PUE 13XE3IQ UO SUOIIIBUUOI HI3Yd ‘32IqNnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO
*suonesado o3 Juawdinba

|le UINJa1 puE Aseqelep adueUAIUIRW Ul N\ 319|dWo)

*19PJ0 BUBIOM PUB UOIYIPUOD 1O} B3R Ul S}3[IN0 A OTT 193dsu|
*$19A0D 3500 10 Bulssiw 10} 323dsu] 'SBUNIY YIS H23YD

pue Jojow uea|y ysn [eas ‘4npuod ‘xoq uonoun| 3adsuj

*suonesado 01 yaeq aAig pue siiedas axey “y8i Sunesipul pue
“S30BIUOD “J3LIELS PUE JBHEII] UO SUOIFIBUUOD YIBYD ‘BJ2IqNd
ueap ‘ajpuey 12adsu| “JuaWdINb3 JO UONE|OS! BJeS WIOKIY
*suonesado 03 Juswdinba

|le UINJa1 puUE Aseqelep adueUAIUIRW Ul N 313|dWwo)

*J9PJ0 BUBLIOM PUB UOI}IPUOD 1O} BAIE UI SIDANO A OTT 399dsu]
*$19A02 9500] JO Sussiw 10y 30adsu] SBURIY DYIS HI3YD

pue Jojow uea| 3ysn [eas 4npuod ‘xoq uonounfoadsul

*suoljesado 03 yaeq aAIS pue siiedas ey "ysi| Suiedsipul pue
‘5198JU0D ‘JaLIE]S PUE J3BAIG UO SUOIIUUOD ¥23YD ‘3PIgNnd
ueap ‘apuey 12adsu| “JuaWAIND3 JO UOHE|OS! BJES WIOKIY
*suonesado 03 Juawdinba

|le UIN3a1 puE Sseqelep sdueUAUIRW Ul N 39|dwo)

*19PJ0 BUBLIOM PUB UOIYIPUOD 1O} BAIE UI SIDANO A OTT 309dsu]
“$19A02 9500] JO Bulssiwi Joj 19adsu] "sSumI DYIS 399Yd

pue Jojow uea|y "1ysi [eas Npuod xoq uondun( 3dsu|

*suoljesado 03 yaeq aAIS pue siedas e "ysi| Suiedsipul pue

“S}0BIUOD “J31IELS PUE JBHEII] UO SUOIFIBUUOD HIBYD ‘BJ2IgNd

uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO

*suonesado 03 Juawdinba

|le uIN3a1 pue dseqelep ddueUAUIRW Ul N 39|dwo)

*19PJ0 BUBIOM PUB UOI}IPUOD 1O B3R UI S}3[IN0 A OTT 193dsu|

*$19A0D 3500 10 BulssIw 10} 393dsu] 'SBUNIY YIS H23YD

pue Jojow uea|y "1ysi [eas UNPuod xoq uonduN( 1Padsu|
uondulsag

uonoadsu| SuiesadQ

uonadsu| paddois

uonoadsu| SunnesadQ

uonoadsul paddois

uonoadsu| Sunesado

uopadsul paddois

uonoadsu| SuiesadQ

uonadsu| paddois

uonoadsu| SunnesadQ

uonadsu| paddois

uonadsu| Sunesado

uonsadsul paddois

uonadsu| Sunesado
Auanoe Wd

S00-d8HH3Y

S00-d8HH3Y

P-4EOTUN

-4EOVUN

TT-4£0€YS

TT-4,0€¥S

7-4EOVUN

P-4EDPUN

€-4EDEUN

€-4EDEUN

€-4EDEUN

€-4EDEUN

11-4,08¥S
12PON

asnoysunsam-0d3L

asnoysunsam-0d3L

Jaquieyas]

Jaquieyds]

Jaquieyas)

Jaquieyos]

Jaquieyds]

Jaquieyds)

Jaquieyds]

Jaquieyas)

Jaquieyds)

Jaquieyds]

Jaquieyas)
Jainpejnuely

juadeay - dwng

juadeay - dwng

juel Suuaiemaq - JBXIN

jue] Supeiemaq - JaXIN

juel Weauns pasjg - XIN

jue] weais paslg - JOXIN

jueL 3PAIRY - JAXIN

jue 3|PAIRY - JAXIN

dwng eauy Juadeay - JaXIN

dwng ealy Juadeay - JaxIN

dwng asnoydwing - JaxIlA

dwns asnoydwnd - JaxiA

juey dn-pjoH - JaXIN
221A9Q [043U0)

TONdYOEdTY

TONdY0EdTY

OTXY0EdTY

OTXY0EdTY

60XINYOEdTY

B60XINY0ETY

B8OXNY0EdTY

8OXYOEdTY

LOXINYOEdTY

LOXYOETY

90XYOEdTY

90XNY0EdTY

SOXINY0EdTY
‘oN ey /adb3

Page 14 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



SAA

SOA

SOA

SOA

SOA

SAA

SOA

SOA

SOA

SOA

SAA

SOA

SOA

SIA
PUBHUO 3|14 Nd
sued aseds  /xoog 507
ul papioday

Jeah-g

Jeah-z

lenuuy x<

|enuue-jwas

Apsuenp

y2am-9

Ayauon

Appaamy

Aea

TOOJNSSI3

TO0JWSSI3

TOOLNSSIZ

TO0JSSII

TO0LNSSI3

TOOJNSSI3

TO0JSSIZ

TOOJNSSI3

TO0JSSII

TOOJNSSI3

TOOJNSSI3

TO0JWSSIT

TOOLNSSIZ

TO0JSSII
2pod d

*suoljesado 03 yaeq aAIS pue siiedas e "ysi| Suiesipul pue
‘5198JU0D ‘J3LIE]S PUE J3YBAIG UO SUOIIBUUOD ¥23YD ‘3PIgNnd
uea|d ‘a|puey 30adsu| Juawdinba jo UoNE|OS| 3jes WO

*suonesado 01 yoeq aAig pue siiedas axe "y8i Sunesipul pue
“510B3U0D ‘J91JB)S PUE 13X E3IQ UO SUOIIIBUUOI HI3Yd ‘32Iqnd
ueap ‘ajpuey 12adsu| “JuaWdINb3 JO UOHE|OS! BJeS WIOKIY
*suonesado 03 Juswdinba

|le UINJa1 puE Aseqelep adueUAIUIRW Ul N 319|dWo)

*19PJ0 BUBLIOM PUE UOI}PUOD JO§ BAIE UI SIDANO A OTT 309dsu]
*$19A02 9500] JO Bulssiw Joj 19adsu] "sSuIII DYIS 399Yd

pue Jojow ueap 1ysn [eas 4npuod ‘xoq uonounfoadsu)

*suoljesado 03 yaeq aAIS pue siiedas e "ysi| Suiesipul pue
‘$198JU0D ‘JaLIE]S PUE J3BAIG UO SUOIIBUUOD ¥23YD ‘3PIgND
ueap ‘apuey 12adsu| “JuaWdINb3 JO UONE|OS! BJeS WIOKIY
*suonesado o3 Juawdinba

|le UIN3a1 puE Sseqelep sdueUAUIRW Ul N d 39|dWo)

*19PJ0 BUBLIOM PUB UOI}PUOD 1O} BAIE UI SIDANO A OTT 309dsu]
*$19A02 9500] 4O Bulssiwi Joj 12adsu] 'sSuI DYIS 399Yd

pue Jojow uea|) ‘Y31 |eas Unpuod ‘xoq uonunf adsu|

*suoljesado 03 yaeq aAIS pue siiedas e "ysi| Suiesipul pue
“510B1U0D ‘J21IB}S PUE J3HE3IQ UO SUOIIIBUUOD HI3Yd ‘32IqNnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UoNE|OS| 3jes WO

*suonesado 01 yaeq aAig pue siiedas axey “y8i Sunesipul pue
‘5198JU0D ‘J3LIE]S PUE J3BAIG UO SUOIIBUUOD ¥23YD ‘3PIgNnd
ueap ‘apuey 12adsu| “JuaWAIND3 JO UONE|OS! BJES WIOKIY

*suonesado 01 yoeq aAig pue siiedas axey “y8i Sunesipul pue
“510B1U0D ‘J21IB}S PUE J3XE3IQ UO SUOIIIBUUOI HI3Yd ‘32IqNnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO

*suoljesado 03 y2eq aAIS pue siiedas e "ysi| Sunesipul pue
‘5198JU0D ‘J3LIE]S PUE JBAIG UO SUOIIUUOD }23YD ‘3PIgNd
ueap ‘apuey 12adsu| “JuaWdIND3 JO UONE|OS! BJES WIOKIY

*suonesado 01 yoeq aAig pue siiedas axey “y8i Sunesipul pue
“510B1U0D ‘J21IB)S PUE 13XE3IQ UO SUOIIIBUUOD HI3Yd ‘32Iqnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONB|OS| BjeS WO

*suoljesado 03 yaeq aAIS pue siiedas e "ysi| Sunesipul pue
‘5198JU0D ‘J3LIE]S PUE JYBAIG UO SUOIIUUOD ¥23YD ‘3PIgNd
uea|d ‘a|puey 30adsu| Juawdinba Jo UoNE|OS| BjeS WO

*suonesado 01 yoeq aAig pue siiedas axey "y8i Sunedipul pue
“510B1U0D ‘J91IB)S PUE 13XB3IQ UO SUOIIIBUUOI HI3Yd ‘32Iqnd
ueap ‘apuey 12adsu| “JuaWdINb3 JO UOIE|OS! BJeS WIOKIY
*suonesado 03 Juswdinba

|le UINJa1 puE Aseqelep adueUAIUIRW Ul N 19|dWo)

*J9PJ0 BUBLIOM PUB UOIYIPUOD JOJ BAIE Ul SIDANO A OTT 309dsu]
*$19A02 9500] JO Bulssiwi Joj 19adsu] "sSumIl DYIS 399Yd

pue Jojow ueapy 1ysn [eas 4npuod ‘xoq uonounfoadsul

*suoljesado 03 yaeq aAIS pue siledas e "ysi| Sunesipul pue

‘5198JU0D ‘JaLIE]S PUE J3BAIG UO SUOIIUUOD ¥23YD ‘3PIgNnd

ueap ‘apuey 12adsu| “JuaWdIND3 JO UONE|OS! BJeS WIOKIY
uondulsag

uonadsul paddois

uonoadsu| paddols

uonoadsu| SunnesadQ

uonadsu| paddois

uonoadsu| Sunesado

uonadsul paddois

uonadsu| paddois

uopadsul paddois

uonadsu| paddois

uopadsul paddois

uonadsul paddois

uonadsu| paddois

uonoadsu| SunnesadQ

uonadsu| paddois
Auanoe Wd

S00-d8HH3Y

S00-d8HH3Y

£00-d8HH3Y

L00-d8HH3Y

T00-VdHH3V

T00-VdHH3VY

Vd-9HIV

Vd-OH3V

Vd-OH3V

Vd-9HIV

S00-d8HH3Y

500-d8HH3V
12PON

asnoysunsam-0d3L

asnoysunssm-0d3L

asnoysunssm-023L

asnoysunsam-0d3L

asnoysunssm-0d3L

asnoysunsam-0d3L

asnoysunssm-023L

asnoysunsam-0d3L

asnoysunsam-0d3L

asnoysunssm-023L

asnoysunsam-0d3L

asnoysunssm-023L
Jainpejnuey

dwng easy Juadeay - dwng

dwns easy
Buualemaq pue 1aqqnuds - dwng

dn-pjoH - dwing

dn-pjoH - dwng

3U0[2A20.pAH - dwing

uoA20JpAH - dwingd

Z# Youanp - dwng

T# Youanp - dwnd

# uonenaJaY Aun|s - dwng

£# uonenouay Aunis - dwngd

z# uonenouay Aunis - dwngd

T# uonenouay Adn|s - dwng

juadeay - dwng

juadeay - dwng
221A9Q [043U0)

ZINdYOEdTY

TINdYOEdIY

0TNdv0EdTY

0TNdY0EdTY

60Nd0EdTV

60NdV0EdTY

80NdY0EdTY

£0Ndv0EdTY

90NdY0EdTY

SONdY0EdTY

Y0Ndvy0EdTY

€0NdY0EdTV

20Ndv0EdTY

Z0Ndy0EdTY
‘oN ey /adb3

Page 15 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA

SOA
PUEH UO 314 Wd
sued aseds  /xoog 507

ul papJoday

Jeah-g

Jeah-z

|enuuy x<

|enuue-jwas

Apsuenp

y2am-g

Ayauon

Apjaam

TOOJNSSI3

CTO0LNSSI3

TOOJNSSI3

TO0JSSII

CTO0LNSSI3

TOOJNSSI3

TOOLNSSIZ

TO0JWSSIT

TOOLNSSIZ

TO0JSSII

CTO0LNSSI3

TOOJNSSI3

TO0JSSII
3pod Nid

*suoljesado 01 yaeq aAIS pue siedas e "ysi| Sunesipul pue
‘5198JU03 ‘J3LIE]S PUE IRAIG UO SUOIBUUOD ¥23YD ‘3PIgNd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO
*suonesado o3 Juawdinba

|[e uIN3a1 pue dseqelep ddueUAUIRW Ul N d 39|dwo)

*J9PJ0 BUBIOM PUB UOI}IPUOD 1O B3 Ul S}3[IN0 A OTT 193dsu]
*$19A0D 3500 10 Bulssiw 10} 393dsu] 'SBUNIY YIS HI3YD

pue Jojow uea|y "1ysi [eas UNpuod xoq uonduN( 1P3dsu]

*suonesado 01 yaeq aAig pue siiedas axey “y8i| Sunesipul pue
“510B3U0D ‘J91IB}S PUE 13K E3IQ UO SUOIIIBUUOI HI3Yd ‘B2Iqnd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO

*suoljesado 01 yaeq aAIS pue siedas e "ysi| Sunesipul pue
‘5198JU0D ‘J3LIE]S PUE JBAIG UO SUOIIAUUOD ¥23YD ‘3PIgNd
ueap ‘apuey 12adsu| “JuaWAIND3 JO UONE|OS! BJeS WIOKIY
*suonesado o3 Juawdinba

le UIN3a1 pue dseqelep ddueUAURW Ul N d 39|dwo)

*19PJ0 BUPLIOM PUE UOIYIPUOD 1O} BAIE Ul SIDANO A OTT 399dsu]
*$19A0D 3500 10 Bulssiw 10} 323dsu] "SBUNIY YIS HI3YD

pue Jojow uea|y "1ysi [eas UNpuod xoq uonduN( 1P3dsu]

*suonesado 01 yaeq aAig pue siiedas axey "y8i| Sunesipul pue
“S10BIUOD “J3LIE)S PUE JBHEII] UO SUOIFIBUUOD YIBYD BJ2IgNd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO
*suonesado o3 Juawdinba

|le UIN}a1 puUE 3seqelep adueUAIUIRW Ul N 313|dWwo)

*19PJ0 BUBIOM PUB UOI}IPUOD 1O} B3I Ul SI3INO A OTT 193dsu|
*$19A0D 3500 10 Bulssiw 10} 393dsu] 'SBUNIY YIS H23YD

pue Jojow uea|y 1ysn [eas 4npuod ‘xoq uonoun| 1adsuj

*suonesado 01 yaeq I8 pue siiedas axey "y8i Sunesipul pue
‘5198JU0D ‘J3LIE]S PUE JBAIG UO SUOIBUUOD ¥23YD ‘3PIgNnd
ueap ‘ajpuey 12adsu| “JuawWdINba JO UOIE|OS! BjeS WIOKIY
*suonesado 03 Juswdinba

|le UINJa1 puUE Aseqelep aduBUAIUIRW Ul N\ 313|dWwo)

*19pJO SUPJOM PUB UORIPUOD J0j BAJE U SI9[INO A OTT 393dsu]
*$19A02 9500] JO Bulssiwi Joj 19adsu] "sSuI DYIS 399Yd

pue Jojow uea|y 3ysn [eas ‘4npuod ‘xoq uonounfoadsu)

*suoljesado 03 yaeq aAIS pue siedas ey "ysi| Sunedsipul pue
‘5198JU0D ‘J3LIE]S PUE JBAIG UO SUOIIAUUOD ¥23YD ‘3PIgNd
ueap ‘apuey 12adsu| “JuaWdINb3 JO UOHEIOS! BJeS WIOKIY
*suonesado o3 Juawdinba

|le UIN3a1 puE Bseqelep ddueUAUIRW Ul N 39jdwo)

*J9PJ0 BUBLIOM PUB UOIYIPUOD 1O} BAIE UI SIBANO A OTT 309dsu]
*$19A0D 3500 10 Bulssiw 10} 393dsu] "SBUNIY YIS HI3YD

pue Jojow uea|y "1ysi [eas UNpuod xoq uondun( adsu|

*suonesado 01 yaeq aAig pue siiedas axey “y8i Sunesipul pue
“S30BIUOD ‘J3LIELS PUE JBHEII] UO SUOIFIBUUOD HIBYD ‘BJ2IgNd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS| BjeS WO

*suoljesado 01 yaeq aAIS pue siedas e "ysi| Suiesipul pue

‘5198JU0D ‘J3LIE]S PUE JRAIG UO SUOIIAUUOI ¥23YD ‘3PIgNnd

ueap ‘apuey 12adsu| “JuaWdIND3 JO UOHE|OS! BJeS WIOKIY
uonduasag

uonadsul paddois

uonadsu| Sunesado

uopadsul paddois

uondadsul paddois

uonoadsu| Sunesado

uopadsul paddois

uonoadsu| SunesadQ

uondadsul paddois

uonoadsu| unnesadQ

uonadsu| paddois

uonoadsu| Sunesado

uopadsul paddois

uonadsu| paddois
Aunnoe pid

1YZE/HHIV

NAL/$NO0TSHALEIN

A/41/$N0OTSHALE

alevy

S00-d8HH3Y

S00-d8HH3Y

S00-d8HH3V
13pol

asnoysunsam-0d3L T# 4218 - dwing

MV Jauaxaly] - Jojesedas
NIV Jaudyaly] - Jojesedas
Z1I9aNY a8nyl3ua) - Jojesedas

juageay - ooy Alejoy

juageay - Yooy Aleloy

MmojgIapun Jauaxdlyy - dwngd

Mmojpiapun JauaxdIyy - dwng

weass pas|g - dwnd

weauns paajg - dwngd

asnoysunsam-0d3L 3Aay - dwng

3pAday - dwngd

asnoysunsam-0d3L

asnoysunsam-0d3L Suualemaq - dwng
Jainpeynuey 391A3Q [013U0)

0€NdZT6dTY

€0dSYOEdTV

€0dSY0EdVY

20dSt0oEd1V

TOVY0EdIV

TOVYVOEdTY

8TNdY0EdTY

8TNdYOEdTY

LINdY0EdTY

LINdYOEdTY

STNdYOEdIV

STNdYOEdTY

YINdYOEdIV
oN 8ej/3db3

Page 16 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



S9A

S9A

S9A

SIA

TOOLNSSIZ

TOOJSSIA

TO0DSSI3

TOODSSIA

TO0DSSI3

‘suojjesado 03 uawdinba

Ile UIN3aJ pue aseqelep duBUBUIEW Ul A 939|dWwo)

*J9PJ0 BUDLIOM PUB UOI}PUOD 10§ B3.IE UI SIDANO A OTT 399dsu]
*$19A02 3500] JO Sulssiw 10} 30adsu] "SBUNIY DYIS YYD

pue Jojow uea|) 3y3i [eas UNpuod ‘x0q uopdunf 32adsu|

*suoljesado 03 yaeq aAIS pue siedas e "ySi| Sunesipul pue
‘51983U0D “491E)S PUE JSYEIIG UO SUOIIBULOI I3Y ‘3PAIGND
ueapd ‘s|puey 1adsu| juswdinba Jo uoile|0SI 3jes Wioyad

*suonesado 01 yoeq aAig pue siiedas axe “y8i Sunesipul pue
‘51223U0D ‘JBLIEIS PUE IBYEBIG UO SUOHIBUUOD }93YD ‘DJIIgNd
uea|d ‘a|puey 30adsu| Juawdinba Jo UONE|OS] Bjes WIOpRd

*suoljesado 03 yaeq aAIS pue siiedas ey "ySi| Sunesipul pue
‘51983U0D “491E)S PUE JSXEIIG UO SUOIIBULOI 93U ‘BPAIGND
ueapd ‘s|puey 2adsu| ‘juswdinba Jo uoIle|0S! 3jes WIoIad

*suoljesado 03 yaeq aAIS pue siedas ey "ySi| Sunedsipul pue
‘$)9BJU0D ‘I9LIEIS PUE J3XE3Iq UO SUOIIIBUUOI 3I3YD ‘321N
uea|d ‘a|puey 30adsu| Juawdinba Jo UoNe|OS] Bjes WUopRd

uonaadsu| Sunesado

uondadsu| paddois

uonoadsul paddois

uonadsul paddois

uonsadsu| paddols

1YZE/HHIV

asnoysunsam-0d3L

Z# UMopmojg Ji

Jossaidwo)

Jossaidwo)

T# umopmolg J3jiog - dwng

7# 1918 - dwing

LOWDTZ6d1V

LOWITZ6dTY

E€ENTTEATY

TENdTT6dTY

TENTT6dTY

Page 17 of 28

Malfunction Abatement Plan — Alpena Wet Gas Scrubber



Appendix D — Instrumentation PMs
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Appendix E — Spare Parts List

Mechanical Spares

nam-
Ne. Sperification Exquigstent -
[Pas) Partls) Dusignation (Pars-Ne.) Schema
s o bt Serubless and prostedd pumps
1. 1f5crubber Pumps IWMEC 400520 | Eve Ditwc-C ANSHL | e
11 Rehuis kit 0z
1 nical seal DOTECC 190 330
$ WACC 300 500 Doter Standaed ANSIL Ia_uum'.r@
1L jRebuild kit 3331
1 ilfMechanicad seal DOTEC 140 MC LG 65 433 |
L fHypdrescpihone Feding Pung WAC £5-250 Diitec Standard ANSIL | BT
[Htdup Tank Pumg. J=0a PLaD
Jeieonle Pump WAL E5-250 Diliter Standard ANSHL | BT
1.3. ffRuebutid x 102
1.3.EfMechanicet seal DOTEC B2 MC LG 32 433,
LA thig Purng WC 150-315 Dénec Standand ANSI-U [zoa Pus
1.4 fRepuild Kt 102
1.4.8fMechaniced seal DOTED 30 MC LG 48 433
LEfReage Handling Puing [z04 P2
L5, Rsbusibd kit 102
LS. 10fMechanicel seal DOTEC 80 MC LG 42 433
L fFrach Water Pumgs 204 PUEDE1
L6 Rebuild kit 102
L dfMechanical seal DOTEC S0 MC LG 42 433
2fspars parts of complas: Sump pumps
LAfScrubbed Sump Pumg WKFF 20250 5 | BT
Jrebuild iy 104
| 404010
2. 1| R et Sump Pump. WIPF &0-250 5 a4 PuL2
| T 104
| 400,18
of : - VEL 150/55 (AP 3045Pan
3.
ling Lape T11180
a.
[Fner duah 645135
[Ending mire 1540897
JBackug mesh 1645135
[oistance mesh IE45135
3. peter
[Feater nite TO04E39
JGuide bush TO0EETE
o Fiing 0726525
| FTFTITe]
| B CTIEALE
3.4 Dviva
| 45V LED0 Powertreh
3.5fLubi
forease 751006
dfspaie parts of commgle D ting WL 1E0/56
| Dicstribanor [ Hydroopek VR BTl / AWTIS30 | B
Jriebuiia kir |
4. fThichinnes AKASET 35150 304 53
Jorhes Motor
Fspur gear motor with edapter
fSEW Triction couplieg
ey Aelsd T
|PP risy 752-176.3 x L4mm
underllow pums BN 17-51 [BLP304 PULE
g i Ao
Jretiuing kir
[iechanicd seal (GROBISO55 LIOEHOCACS
A 4fFloctubam statien FS20 [ALP304 FE20
| BT
[Mechanical seal (GROB1S00LI0 HIATAT
[Motor 0,24 HF MICLEMTLD
[l kit SGTHOREMEOMIING 12
Page 1 of 5
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Mechanical Spares

nam-
Ne. Specifiation Exquipsnent o,
(Pos) Part]s) Designation (Pars-Ne Schema
A.SJHMR statisn FEEL [aLPand Fi21
[Rebuiid ki
totor 0,24 HP MILZMTLD
o
nical seal ID5LT60 for side 10
af part Sel Tor mechasical seal LIS 3-60 101 side eniry aghalon WA, 03, T 05 1
Epare paits of comglex: Process vabees
BBty valves 17
5.0 1[Z014-A with prsumatic actustor Ligd Typee Butherfly, ductile ires body, Duphes Disc,
43055 shatt, 150 psi, EFDM liser, bare stem
fccempieie walve without actuater 13553019
5.0 B umerly valves 1.5%
Jro14- 4 with preumatic actuator Lugg tyge Butberfly, ductile ires body, Duphes Dis,
43055 shaft, 150 psi, EFDM liser, bare stem
fcomnpdetn valve without actuaton 13593048
B achuaton, fail clode, FDA Range, 14 mmsq drive EBS. 15¥540F0VIL
B.1JButterfly vahes 2°
5.1 12014 with preumatic sctuator L Type Butterfy, ductile irsm body, Duples Dic,  [304-
43055 shaft, 150 s, EFDM liser, bare stem [ TIHICM A3, P LA IA 0, PLICKSR A,
PLILOWASO, PLELAVASE,
PLIL4NALD, PLILSMASD, PLASVASD,
PLATVALD, PLLTVAS,FLITWASD,
PLAEVALD
[Complete valve without st 20140500010 LELBD
5.1 420144 with preumatic sctuator Lugd Type Butterfly, ductile inom body, 31655 Dise,  [304- PUOIVASD, PLOIVASD,
43055 shaft, 150 s, EPDM liser, bare stem PLICIVAIO, PLOZVAM, PUOSVALD
fromnpiete valve without actaator 2014050001 AIZEIBD
fPeeumanic acthater Pos 6,11 aed 6.1.2, double acting, FO4 Nasge, 11 mm | EE. LOMOFOALL
drive
6.1 320144 mumial stistion Lo Ty Butherfly, ductile irom body, Duphes Diee,  [304- PRLEVASD, PP 1EVASD,
43055 shaft, 150 psl, EFDM liner, bare stem PPLTVALD, PLLEVATD
fCcmgdete walve withaut band hever
5. LAR014-A mumial sthsticn Lugg Ty Butterfly, ductile inoe body, 31655 Disc,
4055 shaft, 150 psl, EFDM linsr, bare stem
[reonpiete walve without band hever [z0epragvazn, 91z-
PLIZOVASD, PUSIVASD, PPEVAID
JHand lever for Pos. 613 and 604
5. HBummerly vaboes 2-1/2°
5.2 1fP014-A with preumsatic sctuator L type Butterfly, ductile inom body, Duples Dise,  [304 PLITVAZD
43055 shaft, 150 psl, EFDM listr, bare stem
fccngiens walve withut actaator 13558016
[Prst Utk @ chaaLor
6. Butterly valves 37
5.3 12014 with phaumatic sctustor Lugg Typee Butherfly, ductile ins body, Duples Dise,  [304- PUIBVASD, FLO3VALD,
43055 shaft, 150 psi, EPDM liser, bare stem FLICAVASD, PLIOAVAH], PUISWVASD
FLIOSVA4D, PUOEVAID, PUDEVASD
PLIOTWVASD, PLATVAD, FUDEVAID
PLICEVALOPLSVARD, PLITTVALD,
PUATVAID
[Cemmpiete walve without actuater 20 140800LLN 1ELBD
5.3. T 014-A with preumatic actustor L Ty Butberfly, ductile inom body, 31655 Disc,  [304- PRSSVALD, PUOIVAZD,
43055 shaft, 150 psi, EFDM liner, bare stem PLIIVAZD
froraiens vabve withoatl actoiter P 1S0BO0LLAD SE1ED
Page 2 of 5
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Mechanical Spares

e
He. Sl fiation Equitstnentt Mo
(Pes.) Parnfs) Designation (Parts-Ne.j Sehariia
|Paaiirmiatic actuator fof Pes £.3.1 and 6.3.7, dbl scting, FOS Flange, 18 s
i
6.3 with aL J304 THORNASD

43055 shaft, 150 prai, EFDM leir, bane slam

iy g Burttisrfly, dictilis i by, Duiphes Dies, IBN- THOASE, PRICYATD,

PPIEWAZO, PLF1EVAID

oomsplits wabve withat Band lewar

5.3. 547014 & sl st thn

L Ty Burivesrfly, ductile ince body, 31655 s,
43055 shaft, 150 prai, EFDM letr, bane slem

204- PPISVAID, PRE4VASD,
P34 A50, FRPIEVALD,
SLIFPEINVATD

Pommpdis waba witheaiil P |ewar

JHand lewer Tor Pos. 63,4 and 5.3.5

BB Uiy vabos 47

5.4 120144 with praumatic sctuaton

Ly Typee Burttesrfly, ducifle inem body, 31655 Dise,
43055 shiaft, 150 pral, EPDM linetr, bare Sem

|F04- PUDIVALD, PLAOALD, 212
[THOEVALD, THOIVAZD

Pooenplet s wabve withour s Cuabor i 1480001 AHEIRD
JRebuild ki 13553005
5.4.2014-A with preumatic actustor Lisg Tyt Butnestly, ductile indes body, Duples Diee,  [304- TROTWALD, THOSVALD,

43055 shaft, 150 psi, EFDM liseer, bare sem

SPOAVALD, SPOSWAL0, SPOSVAZD

joomplete valve without achuater

20 141 D00 IENBO

| ST

13583045

5.4 HP014-A with praumatic sctuaton

gy typee Buttesrfly, ductile inse body, Duphes Diss,
43055 shaft, 150 s, EFDM lesr, bare Sem

|04 PUIOVARD, PLITONASD,
PLHLINALO, PLAEVAT

Y T

Lty Burttesrly, ductile inces body, 31655 Disc,
43055 shaft, 150 psi, EFDA leetr, bare Sem

|04 FE0EVALD, FADEVASD,

FE0EAZD, FEOTWALD, PROTWAZD,
FE0TAZD, FAOEWALO, FRDENA DD,
PN AZD, FEOGWALD, PROSNATD,

FSOEAASE, FS1OMALE, F5LOVAZE,
FE10MASO. FELIVALE, FSLIWADD,
FLIVASE
| T
5.4 52018.A maral et L Type Buttestly, dutile ires body, 31653 Dis,  [913- PPGIVALD PRESVALD,
43055 shatt, 150 psl, EPDM liner, bare stem PRESVATD
|Rebuiid i
5.AE2018-A with prsumatic scbaator L Typee: Buttefly, ductile iroe body, 31655 Dlse, | |S04-SPOTVALD, SPOIZVAZD
43025 shaft, 150 psl, EPDM liner, bare stem
| T
[Preuimatic acteator lor positions 6.4.1 and 6.4.3, fal clese, FIS/FOT, 17 mm | EB6. 1SYSESFCVIT
bu drivee
[adaptes for souator, 17 men - 18 mm sg ViTW14
.S Buterily valves &
5.5.12018-A with pesumatic schaator L Dypee: Buttesfly, ductile inoe body, 31655 Dise, | [304PULOVASD

43055 shaft, 150 peul, EPDM linsr, bare SEm

jrermplete walve witBout achuatcr

20141500 EATIELED

JRehiuil kit 13553044
5.5 J2014-A with praumatic sctuston L Ty Buiterfly, duciile iros body, Duples Dise, |3048- THOAWALD, PLIDVALD,
43055 shaft, 150 psi, EPDM limer, bars sem PLICVALD, PLELSVAN, FLEESWALD
ool walve silhaut dcraater 20 1415001 10 1ELBO
Euluﬂ 13503014
[ T

43055 shafl, 150 pai, EFDM liser, bare em

Lisgg Tyt Burinastly, dudtile ince body, Duphe D, [Fosrrs vatn

| ST

Malfunction Abatement Plan — Alpena Wet Gas Scrubber
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Mechanical Spares

-
N Sl Fiation Exqquijstreenit Ha.
Pes.) Parels) Designation (Pars-Ne.) Sghema

E.5. QP14 A il ol Ly g Burteirfly, dusctfls iroim body, 31655 Dise,  [912-PUSIVALD, PUSINVADD,

43055 shaft, 150 pxi, EFDMA leetr, bane sem PLZINATD, PUIIVAID

ik it
5. kg £
wilth il aotuaton kg Ty Burttisrfly, duictilis e by, Duphes D, | ERTIFTONT

43055 shaft, 150 prsi, EFDM leir, bare slem

18 vt withecat actuatin 20 142000L 1K 1E1BD
| ST 13583014
6. TfButtertly vahss 167
[2014-A 5 with prsumsatic actuater L, Tygee Butterfly, ductile ircm body, Duplex T |504- PUOTVARD, PLEVAZD

Disc, 18127 shaf, 150 g, EPCM Aner, hare spem

frometete vabve without acnaatoe 13583010
| T 13583043
[2014- A TS with presurmate: sctustes Lisg Typee Butzerfly, ductile ires body, Duphes Dic,
43055 shatt, 150 prsi, EFDM liser, bare stem
foomretete vaive without actuates 13583006
| ST
6. EBummly valves 12
[2014- A TS with prvsurnatic actuater L Tyese Butterfly, ductile inom body, Duphes Dise, |04 - PLETVALD, PUOEVALD

43055 shaft, 150 pal, EPDM limer, bare em

fCerratete walve mithaoit actuator 13553006

| Eane
Gl By vahies 247
5.0.10F012-K1 TS with slectvic drive Lisg tygae: Butzerfly, dutile inos body, Duples Dise,  [304-PUDSVALD, PUDSALD,
43055 shiatt, 150 prsi, EFDM lisser, bare stem PUCSWAT, PLOGYALD

foormplen e wahve withaolit scDoatee 13553004
Jreetiuiid kit 13553005
JElectrical drive ALIMA

5.9 121 TS manual solisstion Ja0a-PUNSVAZD, PUDSVAZD,

PLCSNAZD, FLROEWATD

[Masaal actisater
Jotsc 182865 for pasitions £.9.1 and 682
[oealinng ring for pecoltions 6.9.1 and £.9.2
[hait for poshtions 6.9.1 and 6.9.2

6. LifHigh perluimanie vaber 3°
| I i a04H0LIVASD
Jrietiuitd kit

6. 11}Bal valves

JaTF JoLzprranatn

JocHaTE o1z PRTIVALD

Jrsk 3, & Jo13- PuzTVASD, PUZ VRS
Joerndets check waive 13553017
B.L*" B "

Isumouuuwulmnam,ma.mum LHMROH 1362500

- Rl et oo wiahoiss < 2"
<Rt 2t o waahois 20" i 157
- Rieag et o wabors 167 o 247
Tspare pars of complex: Spray necles J304F501, FS06, F5O0T, 08,
[Twdin Absork - BV ilabaral doulde full cone noeke Falg, FE10, FE11

[Twdin Absork - EH ! | dhoviibibe: holiow Eone moale
[Twin Absors - H doulse hollew cone sarte

[Twin Absart - BH egulatersl double holow cone seazle

Page 4 of 5
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Mechanical Spares

-
N Spmeifiation Exquigstreerst i,
[Pesj Parmls) Desdgnation (Pars-Ne.) Schema
JUnion Rt i quesch nozzles
s pare parts of comples: Fabia air damper | BT
JPacking rieg 55/50:8

i and socket joint GESOES

st sisaling ring WIDR ANS0sES 13 NEK
MR s Ladon SA 10265106 3
Juirsit swinch E71T-GABA2
JBwake ayfisder HE-20-400-00-M
PMagnet Kendrios GT 1508 - 24 VDT

S pars parts of dea: Finch and slide gate vabe Tygee A pinch vk
JRied warhve 10" EPDM sleswn with 47 dlamond seal WSA 0L 0-D00- D600 HOAIVALD
JReend vaihve 4" EFOM siewve with 2.5° amond seal 54 -040-000-0600 HOAIVAZD
1l parse pans of desi: 5B bag house | BT =T
1[5 pars parts of den. Belt | BT
1S pare parts of desi: Reotany i 204 R0
L{Eaton Sell Cléaning Straines MCES00 | T
[Oeaning disk 40110-DEL
&t o/ bearing assersbiy 40179, ACT, LBOMAG Dedris HFS00
14 Ebead Seream
JEeed Stream Puse BN35-12/A1-C4-CH-FO-A-X |z04ru1T, 307PUOL
feal (GROB1SIG0LT HOCACS
| B DSGMEI03S00A0EME
[Rebiulid kir
1.5% Purefiex 458 Vial w/ scuator and gosith | B
1" Purefles 455 Whall w) schuator and peaitioner | ]
1.5" Rugdure disk Fiots SAL, Beorst pres 1S0psi@T2F
" Rupture disk Fliee SAL. borst pres 1S0pal@T2F
oot spray lese 96" DAL |a173s7m01
78" DAL
42" CaL
3/ BD-376HM 317-35TE01NZILE
3/4" BI-176HIS
304FALL
[Bcaring slesve
& AT bstaring seal kit
= TRL ol ring |2 ea)
=" HTL thiest plane ki
& AT split thust coliar
fEnai locks foe fam b mobsr coupling
JFae inlet damper Jznanians
17bscdatbon Dunprers Jz040a0d fpac2
LBl oz cvn?
Page5of 5
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Electrical Spares

|[EquipmenT no. JEquipMENT DESCRIPTION Part Type
ALPBCOOS9 |MOTOR - BELT CONVEYOR - REVERSING FOR GYPSUM Spare
ALPFADS16 |moTOR -FAN Spare
ALPFADS12 |MOTOR - FAN, SCRUBBER BOOSTER Spare
ALPNXDOZ7 |MOTOR - MIXER - REAGENT HANDLING TANK DREL0DOLCE/TF Spare
ALPMXDO17 |MOTOR - MIXER - SCRUBBER SUMP #1 DRE160MC4,/TF Spare
ALPMXD013 |MOTOR - MIXER - SCRUBBER SUMP #2 DRE1SOMCA/TF Spare
ALPMXDO21 |MOTOR - MIXER - SCRUBBER SUMP #3 DRE160MC4/TF Spare
ALPMXDO23 |MOTOR - MIXER - HOLD UP TAME DRE160MCE/TE Spare
ALPMXDO25 |MOTOR - MIXER - PUMPHOUSE SUMP DRE100LCA/TF Spare
ALPMXD029 |MOTOR - MIXER - REAGENT AREA SUMP DRELOOLCS/TF Spare
ALPMXD031 |MOTOR - MIXER - RECYCLE TANK DRE100LCA/TF Spare
ALPMXD033 |MOTOR - MIXER - BLEED STREAM TANE DRE160MC4/TF Spare
ALPMCO035 |MOTOR - MIXER - DEWATERING TANK DRE100LC4/TF Spare
ALPPUDZ40 |MOTOR - PUMP - REAGENT Spare
ALPPUDZ242 |MOTOR - PUMP - REAGENT Spare
ALPPUD222 |MOTOR - PUMP - SLURRY RECIRCULATION #1 Spare
ALPPUO224 |MOTOR - PUMP - SLURRY RECIRCULATION &2 Spare
ALPPUO226 |MoTOR - PUMP - SLURRY RECIRCULATION #3 Spare
ALPPUD228 |MOTOR - PUMP - SLURRY RECIRCULATION #4 Spare
ALPPUD230 |MOTOR - PUMP - QUENCH #1 Spare
ALPPUD232 |MOTOR - PUMP - QUENCH #2 Spare
ALPPUD234 |MOTOR - PUMP - HYDROCYCLOME Spare
ALPPUO236 |MOTOR - PUMP - HOLD UP Spare
ALPPUD238 |MOTOR - PUMP - SCRUBBER AND DEWATERING AREA SUMP Spare
ALPPUD244 |MOTOR - PUMP - REGENT AREA SUMP Spare
ALPPUD246 |MOTOR - PUMP - DEWATERING Spare
ALPPUO248 |moTOR - PUMP - RECYCLE Spare
ALPPUO250 |MOTOR - PUMP - BLEED STREAM Spare
ALPPUD252 |MOTOR - PUMP - THICKENER UNDERFLOW Spare
ALPRADOSS |REAGENT ROTARY AIRLOCK Spare
ALPSPOD27 |MOTOR - SEPARATOR - CENTRIFUGE Spare
ALPSPOO24 |MOTOR - SEPARATOR - THICKEMER KFS7DRS100MA/TRV Spare
ALPPUD254 |MOTOR - PUMF - WATER #1 Spare
ALPPUD257 |MOTOR - PUMP - WATER #2 Spare
ALPCMO128 |moOTOR - COMPRESSOR Spare
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Instrument Spares

Systern Description Part Type
WG5S  False Air Damper Limit Switch Spare
WG5S Size 1 FWNR Spare Bucket Spare
WG5S 15AMCB Spare
WG5S  30AMCB Spare
WGs 504 MCB Spare
CEMS Sensor Preamp MIRS000H Spare
CEM5 Heating Controller Unit Spare
CEMS Optical Fork W/ Cable Spare
CEMS Optical Fork W/Cable Spare
CEMS IR Source—Wired Spare
CEMS Pressure Sensor Board Spare
CEMS Stepper Motor Source and Wired Detector Spare
CEMS Heating Cartridzes and Wired Thermistor Spare
CEMS 5Solid 5tate Relay Spare
CEMS3 Filter For Tube 6mm 15um Consumable
CEMS 55 Ejector Consumable
CEMS5  Sowrce Block Motor Wiring Consumable
CEM5  Drive Belt For Chopper Motor Consumable
CEMS  Grid W/Filter for 32X92 Fan Consumable
CEMS HLCPLC 24 Spare
CEMS Expansion Card Board Spare
CEMS Pressure Transducer, 0-100 PSI {w/5-Pin Connector) Spare
CEMS Connector, 5-Pin, Pressure Transducer Spare
CEMS Power Supply 24VDC, 290W Spare
CEMS Flow Switch, 2.500 SCCM/M Set Point Spare
CEMS Solenoid Valve - Cal Gas (6011, 2way, NC) Spare
CEMS  Filter Element [Ceramic) w/0-Rings Consumable
CEMS  Filter O-Rings [Set of 3] {Without Filter) Consumable
CEMS 20 um Probe Tip Filter w/3/8" FMPT Consumable
CEMS  Flange Gasket (Inner) Consumable
CEMS Probe Head Gasket Consumable
CEMS Mating Flange Gasket Consumable
CEMS Checkvalve, 1/4", 3-S5 1b Spare
CEMS 2-Way Valve Spare
CEMS Probe Tube Heater Spare
CEMS  Air Tank Heater, 180150 % DC, 110 VAC 120w Spare
CEM5 Replacement Filver, Particulate and Regulator, 5 um Consumable
CEMS5 Replacement Filver, Coalescing, .01 um Consumable
WG5S Broken Bag Detector
WG5S Pressure Transmitter Spare
WG5S Pressure Transmitter Spare
WG5S Pressure Transmitter Spare
WG5S Level Switch Spare
WGES  Level Switch Spare
WG5S Lewvel Switch Spare
WG5S Radar Lever Transmitter Spare
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Instrument Spares

Systern Description Part Type
WiG5 Flow Meter Spare
WGES  Level Switch [Solid) Spare
WG5S pH Analyzer Probe Spare
WG5S pH Analyzer Light Element Consumable
WGES  pH Analyzer
WiGES  300MVi
WG5S  Processor BMB Spare
WIGS  Power Supply Spare
WG5S 7-Slot Rack Spare
WGS 16 pt D1 Module Spare
WGES 16 pt DO Module Spare
WGS 16 ch HART Al Module Spare
WGS B ch HART AD Module Spare
WGES  RTD Module Spare
WGES  Ethermet Module Spare
WGES  DeviceMet Module Spare
WiG5 36 Pin Termin Block Spare
WG5S 20 Pin Termin.Block Spare
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