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Introduction

This revised document' is intended to satisfy the requirement of submitting a malfunction abatement
plan (MAP) as specified under Rule 911 of the MDEQ™ Air Pollution Control Rules and in the first
amendment of the Consent Decree! between Lafarge and the USEPA.

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
could cause or has caused an SO, emissions exceedance.

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 FGD™ [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) 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;

(2) 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

(3) 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

N oo o s 0N

A MAP was previously approved for the FGD system in June 2015.

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

“Malfunction” is defined at 40 C.F.R. §60.2 and M.A.C. R 336.1113(a).

Wet flue gas desulfurization (a.k.a. wet gas scrubber)
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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.

2. Applicable Air Pollution Control Technology

This MAP covers the single wet flue gas desulfurization system (a.k.a. wet FGD) 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 (SO,) 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 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, SO, in the exhaust gases reacts with calcium carbonate (CaCQOs) in
the reagent to form calcium sulfite (CaSO3). The CaSO; is oxidized via oxygen (O,) present in the
exhaust gases and combines with water (H>O) present in the slurry to form calcium sulfate dihydrate
(CaS042H.0), 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:

SOg(g) + CaCO;;(S) + 1/202(9) + 2H20(|) - CaSO42H20(s) + COQ(Q)

The slurry in the absorber sump is then either circulated back to the spray layers for further SO,
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.
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3. Malfunction Abatement Plan

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.
Similarly, PTI 126-86E requires operation of the FGD system in a satisfactory manner.

The scrubber commenced continuous operation on 13 December 2013. The requirements of
Appendix A of the Consent Decree have now been satisfied and the FGD system has demonstrated
that it can achieve an emission rate of 1.98 Ib/ton SO, based on a 30-day rolling average.

The following paragraphs are provided using the best available data based upon operational
experience and vendor recommendations. Revisions may be appropriate in the future. (see § 5 —
Revision).

1.98 Ib/ton SO, based on a 30-day rolling average.

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:

- 80, 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.

Malfunction Abatement Plan — Alpena Wet Gas Scrubber Page 5 of 28



- Inthe case of critical failures likely to result in an exceedance of applicable emission
limitations or risk to equipment (e.g. loss of power, the control system's program logic),
corrective actions up to and including kiln(s) shutdown will be initiated. The most
important indicator of satisfactory operation of the FGD system is emissions as
monitored by the SO, CEMS and compliance with applicable emission limitations. In
addition, operating variables, which are monitored and recorded continuously, afford
the ability to identify any operational deficiencies which may be impairing satisfactory
performance of the FGD system. The monitored operating variables and their expected
operating ranges (under normal operating conditions) are:

- Booster fan inlet pressure [0.0 to -5.0 hPa]

- Scrubber differential pressure [0.15 to 2.5 hPa]

- Stack temperature (outlet temperature) [40 to 60 °C]

- Scrubber outlet flow [> 100 kscfm]

- pH[4.0t07.0]

- Slurry density [900 to 1315 g/dm3]

- Absorber liquid level [4.25 to 6.38 Meters]

- Spray Pump Pressure (as an indication of liquid flow rate) [>15 kPa]

3.3. Corrective Procedures

The following procedures are to be followed in the event of a malfunction is identified causing
or with the potential to cause an SO, emissions exceedance related to the FGD system:

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 as soon as possible when the potential to exceed the SO2 emission limit has been
identified.

The shift coordinator must make a determination after the investigation period if the
problem can be rectified while maintaining kiln SO, emission performance. In the event
that noncompliance will result with continued operation, the shift coordinator will consult
with plant management and the environmental department on the next course of action.
Corrective actions taken and considered should be logged.

When the equipment is released for operation and/or repairs have been completed, a
qualified employee will ensure that the system can operate in compliance with the emission
limit.

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.
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In the event monitored emissions indicate impairment in the performance of the FGD system
and 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 75" for any missing data

In the event that SO, emissions exceed the applicable emissions limitations, corrective actions
may:

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

4. Reporting

Malfunctions shall be reported as may be required by applicable permit condition, rule, or the Consent
Decree.

5. Revision

This MAP will be reviewed and updated as necessary to address any changes in the 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.

8 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
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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. SKG 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. O
UNDER BATMAN TANK O
SCALE DECK 5 KG a
FEED/DUST FLOORS ABOVE BOTTOM FLOOR 6 KG 1[I
FIFTH FLOOR ALEVEATOR DECK O

* PA = Production Assistant

Malfunction Abatement Plan — Alpena Wet Gas Scrubber Page 9 of 28



Appendix B — Mechanical PMs
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Appendix C — Electrical PMs
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Appendix D — Instrumentation PMs
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Appendix E — Spare Parts List

Mechanical Spares

Tem-
Ne. Epecifiation Exquipement- N
[Pas) Part|s) Designation |Pars-He.) Schema
part of ' sbabeet aitd procesd plmps
1. 1f5crubber Pumps MCC 400520 | Eve Diltic-C ANSIHU 204 PLOZ D405 /08
11 fRebuild kit 102
1. L 5fMechanicel seal DOTECC 190 130
ﬁ MCC 300 500 Donee Standaed ANSIU Ia_uum'.rm_a
1L TjRebuild kit 3331
1 2 dlfMechanical seal DOTEC 140 MC LG 65 433 1
L fHydieopione Feating Pump WAL £5-250 Diltec Standard ANSIL 204 LS
Huldup Tank Pumg 204 PLID
| ML E5-250 Ditec Standard ANSIU | BT
1.3, 1fRebuild it 102
1.3.BfMechanical seal DOTEC B0 MC LG 32 433,
144D ring Pumg MC 150-315 Dénec Standand ANS-U a04 PUL4
1.4 {frepuild kit 102
1. 4.BfMechanical seal DOTED S0 MC LG 48 433
1.5 Reagem Handling Pumps 204 P2
L5, 1fRebuild kit 102
LS. MfMechanical seal DOTEC S0 MC LG 42 433
LifFrech Water Pumps 204 PUEDAEL
1.6 fRebuild kit 102
L. M Mechanical seal DOTEC S0 MC LG 42 433
2 [spare parts of comples: Sump pumps
LifScrubber Sump Pumg WIPF &0-250 § Jz04 PULL
Jrebuild kit 104
JGasiket 404010
21| Reagent Sump Pump WIKPF 80-250 § 504 PULZ
Jrebuild kit 104
foasiet 400.10
ol : w WIL 150/55 e
3.
liegg Lape Ta1150
3. YFiration
| 64535
[Einding mire 540897
JBackug mesh IE4E135
[oistance mesh 645139
3. PPreumatic pecter
Feter knite E=r]
Juide bush TOOLETE
Jo-Ring. 0726525
[Fcnc Glyd Ring 71T
o Riemg. 7254
3.4jDvive
| e 45V LED0 Prwerbeh
354 Lubid
forease 751006
Hspars parts of commples: D ing VI 160/56
. 1] ennular Distibunor | Hydrocpchons VR BT J/ RWTISE0 | B
Jrebuiid kit 1
4. HThichiner AKASET 35 /150 | ETEE]
Jorive Motor
[spur gear moter with adapter
JSEW trigion couplieg.
|Mahrt! Wesd miisrar proge
PP ring 763-175.3x L4Omm
4. et underllow puimg BN 17-6L [ALP304 FULE
g with mater
Jrebuiia kir
Mechanical seal GROB1S0S5 LG HOCACH
station FS20 [aLFa04 FE20
JReebuibd kix
Mechanical seal (GROB1SCE0L0HIATAT
Mutor 0.24 HP MICLZMTL0
[loien kit SGTHOEMEO0MNG 12
Page 1of 5
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Mechanical S5pares

Tem-
Ne. Epecifiation Equipement- Mo
(Paa) Part|s) Designation (Parts-Ne) Schema
A.SJHMR stathan FEL [aLrand Faz1
[Rebuild kit
sctor 0.24 HP MILSMTL0
] :
nical seal ZD5L2-60 for skde agitanors Jhacenz oy nayios/ 10
e part Sel Tor miechasical seal LIS 250 107 Side &niry aglalon W2, 03, 405 110
fpare paits of comphen: Process vabees
G By valves 17
5.0 120144 with preumatic sctuator L Type Butberfly, ductile irom body, Duphex Disc,
43055 shaft, 150 psl, EFDM liser, bare stem
fcomnpiete walve withaut actuater 13553019
5.0. Y Butterly valves 1.5%
014 A with preumatic actuator Lugg Typ Butberfly, ductile irem body, Duples Dise,
43055 shaft, 150 psi, EFDM liser, bare stem
deie walve without actuater 13553018
[Presurmanic actuanor, fail cloe, FO& Mange, 14 mm sq drive EBS. L5¥540F0VLL
6.1} Butterfly vahes 2*
5.1 17014 with preumatic sctuator Lugg Ty Butberfly, ductile inoe body, Duple: Dis,  [304-
43055 shaft, 150 psl, EFDM liser, bare stem [ TIICM A 20, PLADGIA 20, PLACKSN A0,
PLILOVASO, PLILAVASE,

LI A40, PLNISN S0, PLEISWAAD,
PLIIT 40, FLEITVASH, FLITWASD,
PLIIENAID

ot e withecalt sctuates

20 140500LI0 1EEBD

6.1 HP014-A with pheumatic schuston

L Ty Burtbisrfly, dudctile inci body, 31655 Dise,
43055 shaft, 150 psi, EFDM lisesr, bare sem

|F04- PUDIVASO, PLICIVASD,
PLOIAID, FLOZVALD, PUOSWVARD

joomplete vabse without achuabor

20 140500LLAZIE1BD

[

[Pt Limiatic achuabor Pod 611 smd 61.7, double acing. FO4 Maage, 11 mm

[EE. IDAOFOATL

5.1 JP014-A miasmal ecluation

Lty Burttesrly, ductile inom body, Duphex Disc,
43055 shaft, 150 psi, EFDM lisesr, bare mem

|F04- FRLEVASD, PP LEWASD,
FPLITVALD, PUHEVAID

foommplerte wabve without Band hever

6. L8014 A il ot tin

iy Ty Burtbesrfly, ductile irom body, 31655 Dise,
43055 shaft, 150 pesl, EPDM lisesr, Bare sem

joomnplete walve without Band hever

JFOAPPISAID, 912
PLU30MASD PLISIVASD, PPEIWAID

JHand lewer for Pos. 613 and 6.1.4

6. HButmerly vabes 2-1/2"

5.2 1JP014-A with preumatic actuaton

L types Butterfly, dudtile inom body, Duples Disc,
43055 shaft, 150 s, EPDM liser, bare sem

|04 PLIITATD

foomnedene valve without acoaator 13583018
Fi i achaaior
6. Buterly valves 3
5.3.1J2014- 4 with prveumatic actuator L Tyt Butberfly, dudtile irem body, Duphes Dz,  [304- PUIBVASD, PLIGIVASD,

43055 shaft, 150 psi, EFDM limesr, bare sem

LS AI0, FLICSV AL, PLUGSVASD)
PLICEN 40, PLIDEVAID, FLUGEWASD)
PLIOTWAID, PLIOTVAM], FUGEVAID)
PLCENS40PUISVADD, PLIITWALD,
PLIITWAID

20 140800LID 1ELBD

Lugg Ty Butberfly, ductile inoe body, 31655 Disc,
43055 shaft, 150 psl, EFDM liser, bare stem

|04 PRESVALD, PLMIVADD,
LD A0

201408001 A3 IE1ED
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Mechanical S5pares

nem.
™ Spacifeation Equipmant-No
Pes) Pure[s) Designation [Parts-Ne.) Schama
Preumat achuater Tor Pos. 6.3.1 a0 6.3.2, dbl acing. FOG Flangs, 14m 5
arive
5.3.3014-A with atic ach | FETReTe
it ilPOUT aCTuater 1
- — r -
B3 =Ty Lo tye Butzertly, Buctile e body, Duple: Daz, |304 THOPTASE, PrISWATE,
43055 shaft, 150 psi, EPDM liser, bare tem PR1SVASD, PLUHBVAID
fCorrgiets wabre witheurt hand lever
B.3.5{2014-A masal scuumtion Lo type Butzerfly, ductile irce body, 11655 Disc, | |304- PRIAVAS0, PREPVARD,
43055 shalt, 150 psi, EPDM limer, bare stem PRIAVASD, PRIEVAID,
913PPEIVALD
[Corngiets wabve witheurt hand lever
JHand lever for Pos 638 and 635
G Bumely vahes 47
5.4.1JE014 A with preumatic sctustor Lo tye Butzertly, ductile ince body, 1655 Dise, 304 PUOIVALD, PLOZVALD, 913-
43055 shat, 150 psi, EFDM liner, bare stem THEVALD, THOLVAZD
foornplete wabve without achuaboe 20 141 000U AHE 18D
| T 1355015
5.4.3{2014-A with preumatic sctustor Lo tye Butzesly, ductile ince body, Duples Dise, 304 TNOTVALD, THOGVALD,
43055 shaft, 150 psi, EFDM limer, bare stem SPIIVALD, SPISVALD, SPOSVAZ0
Corngiets wabve witheut actuater 20141 000LIG 1E1BD
| T 1355015
5.4.3{2014-A with preumatic sctustor Lo typee Butzefly, ductile ince body, Duples Diz, 304 PUOVAZD, PLIIVARD,
43055 shat, 150 psl, EPDM liser, bare tem PLIL1MALE, PUATVATD
T
ammmm“ L typse Butbertly, ductile irces body, 31655 Dise,  |304- FSOGVADD, FADEVAZ,
43055 shaft, 150 psi, EPDM limer, bare stem PSOSVASD, FSOTVALD, FROTVAZD,
PEENASD, FEAONALD, FE1OMAZD,
F5LENASD, F5LIVALD, FSLIVAZD,
PaLIvASD
| T
EACfE014-A masal sctution Lo Tygee Butzesly, ductile inem body, T1655 Dis,  [U13- PPGIVALD, PRESWALD,
43055 shaft, 150 psi, EPDM liser, bare stem PRESVAZD
JFectuiid ke
B-4.{Z014-A with preumatic sctustor Lo type Butzertly, ductile ince body, 31655 Dise, | [S04-SPOZVALD, SPOZVAZD
43055 shaft, 150 psl, EPDM liser, bare stem
| T
Preumatic achuater Tor positions 5.8.1 and 6.4.2, Tl close, FIS/FT, 17 mm |EBE. ISYASSFCVIT
o e
[hclagter for scuator, 17 me - 14 mm 5q ViV
G.SjBumertly vahves 6
5.5.1J2014-A with preumatic sctustor Lo typee Butzerly, ductile irce body, 21655 Disc, | [S04PLILINASD
43055 shat, 150 psl, EPDM liser, bare tem
Corngiets wabie withet actuater 20 141500LIATIEIED
Jreebuid kx 55014
5.5.32014-A with preumatic sctustor Lo tyee: Butzerfly, ductile ince body, Duples Dis, [304 TNOAVALD, PLOSVALD,
43055 shaft, 150 psl, EPDM liser, bare stem PLIAOVALD, PLAVAZD, PUESVASD
Cormtete vabve without acoaater 20 141500LLG1ELRD
Rebuild kit 13533014
S STy Lo Typee: BuTzErTly, ductile e body, Duple Dz, [S0APPSVATD
43055 shatt, 150 psl, EPDM limer, bare stem
| T
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Mechanical S5pares

nem-
Ne. Specification Exquigenent-Na.
(Pas) Purt|s) Designation [Parts-Ne.) Schama
5.5 820144 maswial Sohutisn L Typ Butberfly, dudtile ines body, 31655 Dis,  [9123-PUSOVALD, PUSOVADD,

43055 shaft, 150 psl, EFDM lisesr, bare em

PLUZIVALD, PUIIVAID

Ling Typee BurtberMly, ductile irom body, Duple: Daz,  [304PULIVALD
43065 shaft, 150 psi, EPDM liser, bare stem
fromplens waive without actsater 20 142000LLC 1ELBO
| 13583018
6. T Butely vakoes 167
[2014-A TS with pessumatic actuates Lig Types Burtberfly, ductile irom body, Duplex T5 [304- PUOTVAZD, PLCEVAZD
Dise, 18132 ghalt, 150 g, EPOM liner, bare stem
foomptets walve witheout actater 13583010
| 13583013
[E014- A TS with pereumatic actuates L Tyeee Burtterly, ductile inom body, Dupie: Db,
43055 shaft, 150 psl, EPDM liser, bare stem
foomplens walve witheout actater 13553006
| T
BBy valves 1237
[2014-A TS with pessumatic actuates Lig Types Burtherly, ductile inom body, Duples Disz, [304 - PLOTWALD, PLOGVALD

43055 shaft, 150 psi, EFDM liser, bare sem

foommplete vwabse withoul achuabor

13593006

|rebuii i

G Bumely vahies 247

5.9, 1F012-K1 TS with slectric drive

Lisgg typeer Burtbierfly, ductile i body, Duphes D,
43055 shaft, 150 psi, EFDM liser, bare sem

|FO-FUGSVALD, PLODSVALD,
PLIOSNAL0, PLIOEVALD

fornplete wabve witheolil achuaboe

1358300

| T

13593005

JElecirical deive ALIMA

5.9. JF012-K1 TS manual sctuation

|FO4-FUOSVAZD, PUDSVAZD,
FLIDSNAZ0, PLIDEWAZ)

Bartsal achoatar

Disc 1 4865 for paitions £.9.1 and 592

[oealing ring for peltions 6.9.1 and £.9.2

[ehat for posit

6. LDfHigh perlormance vabes 3°

JHPLLE-KL with i

JE4HO1IVESD

Jriebuit kit

6. 11}Ball valves

JsizTF

JELIPFTIVALD

Joorrcdete wabve with haed hever

|

o1z PRTIVALD

Joorrcdete wabve with hasd hever

511} Check vabres

|

JO1E- PLSOWVASD, PLIZIVASD

Joorrcdene check wanee:

13553047

5.1.*" ™ " -y

ISMIﬂMd il e 2EIG0MT 3723, LILACSA 5/ Masaar 10WE0H

13625001

b MEKDE UL with 2 swiltches

-l et e o 2"

<R 2t o wanhwit 20" 30 157

f00-Rlimgg 2t o wabvis 36" 1o 247

Tiipare parts of hit! Sy Masdzhes

J304FE0], FS0E, FSO07, FS0E,

[Twdin Absork - BV al doaslde full cone nozzke

Fa0g, FEI0, FE11

[Twin Absork - BH eguilatenal doubbe holow cone marle

[Twdin Absork - H doubde hollow cone forte

[Twin Absork - BH egueilatenal double holow cone soarle
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Mechanical S5pares

nem-
[ I8

[Pas.) Faurn|4) Dissign ation

(Parts-Na)

JUribcsn st for quiesch nazzkes

Hfspare pars of den: Falie air damper

JFacking rieg £5/50:E

Ball and socket joint GESOES
aift sialing ring WDR ADSWDES 08 MEK
LIBAA, ciator S4 10U3-GE100 3

Juiwit swinch S71T-G4EL2

|mu limider HB-40-800-00-M

[Magnet Kendrioes GT 150 B - 24 VD

fspare pars of desi: Pinch e slide gate vishes

Tieed & pinch vakie

5RO 00000600

HOTWALD

IM wakei B0" EPDM sheeve with 47 di i sl

IM wakig 4" EPDM sheawe with 25" diamond seal

HOIWAID

1iffspare parts of den: Sho bag houss

|04 o

11fspare parts of e Belt

1 pare parts of den: Roolary vake

| T

LafEaten Self Cheaning Stiaine

MACE-SM)

Jo1zFR2y, a1aFRz2

[Jeaming disk

40410-DEL

40075, ACT, LEOMALG Daldris HFS00

BMN35-12/A1-C4-C4-FO-A:-K

JE04PULT, 30TRUOL

GROBIS0ED LI HOCACS

DSGMNGINESH0A0SME

1.5° Purefies 450 Wil w) Suatorn and posit

JEOTPPOLVADSG

1" Pureflex 459 WVhall wy schaatee and pedithonsr

[z17-357PPLSNATD

1.5" Ripdune dik

Flei: SAL, barst pres 1S0psi@72F

|2 Rugture disk

Flie SAL, barst prés 1S0psi@T2F

foecder spray lasce

96" DAL

JE17-357501

plscdir EH! |

TE" DAL

42" DlL

ray lamce
spray nozzke

3/ 4" B-276HH)

|

34" Bl-1TEHIS

|31'.|'45?summxm
l

16fForced Draf Fan

| ETEeTY

Jsieeve bearing

[earing sleeve

=" RTL bstaring seal kit

e~ TRL ol ring (2 =a)

=" HTL thinest plate kit

=" AL split thust collar

fEmai Blocks for fas ba mobor couping

JFas inlet damper

| B ]

1Tisclasion Dumpers

204000 /Da02

LR Compreseos

Jozz cva?
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Electrical Spares

|[EquipmenT no. JEquipmMENT DESCRIPTION Part Type
ALPBCOOES |MOTOR - BELT CONVEYOR - REVERSING FOR GYPSUM Spare
ALPFADS16 |moTOR - FAN Spare
ALPFADS12 |MOTOR - FAN, SCRUBEER BOOSTER Spare
ALPMXDOZ7 |MOTOR - MIXER - REAGENT HANDLING TANK DREL0DOLCA/TF Spare
ALPMXDO17 |MOTOR - MIXER - SCRUBBER SUMP #1 DRE160MC4,/TF Spare
ALPMXD019 |MOTOR - MIXER - SCRUBBER SUMP #2 DRE160MCA/TF Spare
ALPMXD021 |MOTOR - MIXER - SCRUBBER SUMP #3 DRE160MC4/TF Spare
ALPMXD023 |MOTOR - MIXER - HOLD UP TAME DRE160MCE/TE Spare
ALPMXD025 |MOTOR - MIXER - PUMPHOUSE SUMP DRE100LCA/TF Spare
ALPMXD029 |MOTOR - MIXER - REAGENT AREA SUMP DRELOOLCS/TE Spare
ALPMXD031 |MOTOR - MIXER - RECYCLE TANK. DREL00LCA/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
ALPPUD224 |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
ALPPUD23E |MOTOR - PUMF - HOLD UP Spare
ALPPUD238 |MOTOR - PUMF - SCRUBBER AND DEWATERING AREA SUMP Spare
ALPPUD244 |MOTOR - PUMP - REGENT AREA SUMP Spare
ALPPUD246 |MOTOR - PUMP - DEWATERING Spare
ALPPUD248 |MOTOR - PUMP - RECYCLE Spare
ALPPUO250 |MOTOR - PUMP - BLEED STREAM Spare
ALPPUD252 |MOTOR - PUMP - THICKENER UNDERFLOW Spare
ALPRADOSA |REAGENT ROTARY AIRLOCK Spare
ALPSPOD27 |MOTOR - SEPARATOR - CENTRIFUGE Spare
ALPSPO024 |MOTOR - SEPARATOR - THICKEMER KFS7DRS100MA/TE/V Spare
ALPFUDZ54 |MOTOR - PUMF - WATER #1 Spare
ALPFUD257 |MOTOR - PUMF - WATER #2 Spare
ALPCMO128 |MOTOR - COMPRESSOR Spare
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Instrumient Spares

System Description Part Type
WiG5 False Air Damper Limit Switch Spare
WG5S Size 1 FVNR Spare Bucket Spare
WG5S 15AMCB Spare
WGs 304 MCB Spare
Wwas 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 Cartridges and Wired Thermistor Spare
CEMS Solid S5tate Relay Spare
CEMS Filter For Tube &mm 15um Consumable
CEMS 55 Ejector Consumable
CEM5  Sowrce Block Motor Wiring Consumable
CEMS5  Drive Belt For Chopper Motor Consumable
CEMS  Grid W/Filter for 92X52 Fan Consumable
CEMS5 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, 240W 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/O-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, 14", 3-5 b Spare
CEMS 2-Way Valve Spare
CEMS Probe Tube Heater Spare
CEMS Air Tank Heater, 130/150 % DC, 110 VAC 120w Spare
CEM5 Replacement Filver, Particulate and Regulator, 5 um Consumable
CEM5 Replacement Filver, Coalescing, .01 um Consumable
WG5S Broken Bag Detector
WiG5 Pressure Transmitter Spare
WG5S Pressure Transmitter Spare
WG5S Pressure Transmitter Spare
WG5S Lewvel Switch Spare
WG5S  Level Switch Spare
WG5S  Level Switch Spare
WiG5 Radar Lewer Transmitter Spare
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System Description

WGS
WGS
WGS
WG5S
WEs
WGS
WGS
WGS
WGS
WGS
WGES
WiGS
WiGES
WiES
WEs
WGS
WGS
WGS

Flow Meter
Lewvel Switch [Solid)
pH Analyzer Probe

pH Analyzer Light Element

pH Analyzer

I00MA Vi

Processor 8MB
Power Supphy

7-Slot Rack

16 pt M Module

16 pt DO Module

16 ch HART Al Module
8 ch HART ADQ Meodule
RTD Medule

Ethernet Module
DeviceMet Module

36 Pin Termin Block
20 Pin Termin Block

Instrumient Spares

Page 2 of 2

Malfunction Abatement Plan — Alpena Wet Gas Scrubber

Part Type
Spare
Spare
Spare

Consumable

Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
Spare
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