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NOTICE

This report (prepared by PEDCo Environmental, 1Inc.,
Cincinnati, Ohio under EPA Contract No. 68-02-2603, Task No.
45) is provided as an information transfer document. Data
in this report are supplied voluntarily by industrial
Trepresentatives; flue gas desulfurization (FGD) system
designers, vendors, and suppliers; regulatory personnel; and
others. Neither EPA nor the designated contractor warrants
the accuracy or completene:s of information contained in
this report.

Initial distribution of the report is limited to organi-
zation and individuals indicating a specific interest in the
field of FGD techneology. Additional copies of this report
and succeeding issues can be purchased from National Technical

Information Service, Springfield, Virginia 22151,
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EXECUTIVE SUMMARY

THE FIRST FULL=SCALE UNITED STATES APPLICATION OF FLUE GAS DESULFURIZATION (FGD) TECHMNULOGY TU
INDUSTRIAL BOILERS wAS AT THE GENERAL MOTORS PLANT IN 8T, LOUIS, MISSOURI WHERE Tw0 FGD SYSTEMS WERE
INSTALLED ON TwU CUAL=FIRED BUILERS IN 1972, IN THIS 18T QUARTEN 1979 REPOKNT, 126 OPERATIONAL FGD
SYSTEMS ARE DESCRIBED, THESE SYSTEMS AWE CONTROLLING SU2 EMISSIONS FROM 232 BOILERS, LUCATED AT 3
PLANT SITES ACR(USS THE UNITED STATES. FGD SYSTEMS AT 21 PLANTS ARE KNQOwN TU BE UNDER CUNSTRUCTION
OR IN SOME STAGE UF PLANNING. IN ADDITION THERE ARE & INSTALLATIONS INCLUDED IN THE REPOWT WHERE
FGD OPERATIONS HAVE ELTHER BEEN TERMINATED, INDEFINITELY SHUT UOAN, UN NEVER STARTEU=UP. THE TUTAL
CUVERAGE UF TnHIS WREPQKRT 13 THEREFURE 63 INSTALLATIONS, TABLE 1 SUMMAKIZES THE NUMBER AND SCFM OF

THOSE SYSTEMS OPEWMATINGs UNDEN CUNSTRUCTIUN, OM IN SUME PLANNING PHASE.

TABLE I
NUMBER AND SCFM OF INOUSTKIAL BOILER FGD SYSTEMSa
NU. UF CAPACITY NQ., OF SEPARATE NO. OF BOILERS

STATUS INSTALLATIONS SCFM FGD SYSTEMS CONTROLLED
OPERATIUNAL TR Sweate T Tias a3z
UNDER CONSTHUCTION 12 1,101,500 24 a8
PLANNING

CONTRACT AwWARDED 4 195,700 S 7

LETTER OF INTENT 0 9 0 9

REUUESTING/EVALUATING BIDS 1 140,000 e 2

CONSIDERING USING FGD 4 1,604,000 ] 16
TOTAL S7 8,50%,970 163 308

#NOTE: THERE AWE PROBABLY SEVERAL FGD SYSTEMS IN ALL CATEGURIES wHICH WAVE wOT BEEN LUCATED BY
THIS SURVEY ANU THEREFORE ARE NUT COVERED IN THIS REPURT,

®aCUNRENT [SSUE CHANGESew

THIS 13T QUARTER 1979 ISSUE INCLUDES SEVERAL CHANGES AS FOLLOwS?S
1. THEKE AHE TWO NEw SECTIONS IN THE HEPOHT: OUNE I3 A SUMMARY TABLE BY FUEL AND FUEL SULFUR
CONTENT (SECTIUN 1S) ANO UNE IS A SUMMARY TASLE 8Y FGD PROCESS (SECTION S). THE PREVIOUS
SECTION S, “UPERATIONAL FGU SYSTEMS UM INDUSTRIAL BOILERS,® IS NOw SECTION 6. THE PREVIOUS
SECTIONS & AND 7, UNDER CUNSTRUCTIUN AND PLANNED FGD SYSTEMS, WERE CUNSULIDATED INTO A NEW
SECTIUN 7, "FUTURE FGD SYSTEMS ON INDUSTRIAL BOILERS."
2. TEN UNITS, ORIGINALLY DESIGNED AS PARTICULATE CUNTHOL SYSTEMS, HAVE BEEN DELETED FROM
THE REPORT: AMERICAN THREAD, ANMCU, THE SEVEN GREAT WkSTERN SUGAR PLANTS, ANO ST, REGIS.
ALL THESE UNITS DEMONSTRATE SIGNIFICANT 302 CONTROL BECAUSE OF CAUSTIC, LIME, UR AMMONLACAL
CONTENT IN THE SCRUBBING LIWUOR, THESE DELETIONS HAVE BEEN MADE AT THE REWUEST OF
RESPECTIVE PLANT REPRESENTATIVES, IN THE REPORT, THERE ARE A FEw OTHER INSTALLATIONS
WHERE A SIMILAR SITUAIION EXISTS, I.E., SIGNIFICANT 302 REMUVAL IN SYSTEMS ORIGINALLY
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DESIGNED FUR PARTICULATE CONTROL CONTINUED, DATA TRANSFER CONCERNING THIS TYPE OF SYSTEM
I3 VERY USEFUL TU EVERYUNE CONCERNED WITH FGD TECHNOLOGY.

3. THIS ISSUE INCLUDES SEVEN INSTALLATIUNS NOT PREVIOUSLY INCLUDED IN THE SURVEY EFFORT,
THREE OF THESE UNITS ARE COVERED IN THE HIGHLIGHTS SECTION JuST BELOW: CELANESE, INLAND
CONTAINER, AND STRATHMORE, THE OTHER FOUR ARE DOUBLE BARREL OIL, GETTY DIL IN ORCUTT,
CALIFOKNIA, PFIZER, AND REICHHULD CMEMICALS, A DETAILED INDEX TO THESE AND ALL SYSTEMS
MAY BE FUUND IN SECTION 2,

TABLE 2 SUMMARIZES THE PLANTS ACCURDING TO THE YEAR OF FGD STARTUP, AND THE SCFM CAPACITY,
HIGHLIGHTS FROM THE CURRENT INDUSTRIAL BOILER SURVEY ARE GIVEN BELOw?

STARTUP YEAR AND SCFM OF INDUSTRILL BOILER F&o SYSTENS

YEAR UNITS ScFM
1972 1 4,000
1973 ' 347,000
1974 S 431,400
1975 9 1,276,070
1976 s 959,300
1977 s 291,000
1978 ° 1,953,000
1979 14 990,200
1980 s 450,000
1982 1 140,000
1984 1 1,200,000
1988 1 280,000

YEAR NOT YET

DETERMINED 2 124,000
ToTAL 57 8,305,970

HIGHLIGHTS FROM TME CURRENT INOUSTRIAL BOILER SURVEY ARE GIVEN BELOW:
SELRIDGE OIL CO. HAS REPORTED A RELIABILITY INDEX VALUE OF ABOUT 82X FOR THE HEATER TECHNOLOGY UNIT,

ELECTRICAL MALFUNCTIONS, MIST ELIMINATOR DAMAGE, AND ABSORBER LINING DAMAGE WERE THE PRIMARY CAUSES
FOR DOWNTIME., THE C=E NATCO FGD SYSTEM STARTED UP ON MARCH 15 AND HAS DEMONSTRATED 302 REMOVAL
EFFICIENCY GREATER THAN REQUIRED.

CohoeMe (CARBIDE=AMOCO=MONSANTO) PLANNERS HAVE DECIDED THAT A DOUBLE ALXALI PROCESS WILL OF USED TO

CONTROL 302 EMISSIONS FROM TME THREE BOILERS TO SE INSTALLED AT THE COGENERATION FACILITY,



CELANESE CORPURATION mAS AWARDED A CONTHACT T0 HHEELAHRATOR-FRYE/ROCKHELL INTERNATIONAL TO INSTALL A

PARTICULATE AND $02 CONTROL SYSTEM USING THE SPRAY DRYER/FABRIC FILTEN CONFIGURATIUN AT THEIR
CUMBERLAND PLANT In MARYLAND, STaRTeyuP 1§ SLATED FOR THE END OF 1979,

IN BAKERSF1ELD, CALIFORNIA, CHEVRON UeSeAss INC., CONTINUES TU OPERATE THE THREE FGD SYSTEMS AT 1ouz

AVAILABILITY, THE SODA ASH CONSUMPTION 13 CLUSE To THE UPTIMUM STUICHIOMETRIC REWUIREMENT,

CHANSLOR WESTERN HAS CHANGED ITS NAME TD SaNTa FE ENERGY CURPORATIUN, THE FMC DOUBLE ALKALI SYSTEM

I3 SCHEDULED TO STARTUP IN MAY 1979,

WHILE REPORTING CANCELLATION UF THE PLANS FOR THE PLANT IN TEXAS, DUPONT HAS DISCLUSED THE SITE

FOR THE PLANT IN GEURGIA TO BE NEAR ATHENS,

SETTY OIL HAS COMMISSIUNED THE LAST FOUR OUT OF a TOTAL OF NINE IN-HOUSE DESIGNED SYSTEMS, AT
GETTY’S ENMANCED UIL RECOVERY UPERATION NEAR BAKERSFIELD, CALIFORNIA. HOWEVER, ONLY FOUR SYSTEMS
WERE CONTINUOUSLY OPERATED ODURING THIS QUARTER DUE TO THE INTRICACIES IN THE CURRENT OIL PRICING

REGULATIONS,

SREAT SOUTHERN PAPER CO. REPORTED THAT EARLIER PROBLENS WITH PUMP SEAL FAILURES WAVE BEEN SOLVED BY

LOWERING THE RECIRCULATED SOLIDS CONTENT AND INSTALLING SEAL WATER PRESSURE SwITCHES,

AT GRISSOM AIR FORCE BASE NEAR BUNKER HILL, INDIANA, CONSTRUCTION HAS BEGUN ON A 1«6 MILLION DOLLAR

CONCENTRATED DOUBLE ALKALI FGO SYSTEM SUPPLIED 8Y NEPTUNE AIRPOL, THE SYSTEM wiLL CONTROL
EMISSIONS FROM ONE NEW AND TwO EXISTING BOILERS FIRING COAL WITH AN AVERAGE SULFUR CONTENT OF ABOUT
3.5 PERCENT,

AT THE INLAND CONTAINER CORPORATION IN NEW JOHNSONVILLE, TENNESSEE, NEPTUNE AIRPOL 1S SUPPLYING AN

FGD SYSTEM USING AMMONIA SCRUBBING TECHNOLDGY, THE SYSTEM 1S CURRENTLY UNDER CONSTRUCTION,

ITT RAYONIER, INC. REPORTED THAT THE BOILER AND THE AIRPOL FGD SYSTEMS OPERATED TROUBLE~FREE

THROUGHOUT THE PERIOD. THE SYSTEM MAS NOT BEEN DOWN SINCE THE FAN was$ REPAIRED .LAST QUARTER,
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KERR<MCSEE 300A ASM PLANT, UTILIZING A COMBUSTION EQUIMMENT ASSOCIATES OESIGN FUR SU2 REMOVAL, RE=
PORTED THAT BOTH SCRUSBERS DEMONSTRATED 1003 RELIABILITY FOR TH1S QUARTER,

NEKQOOSA PAPERS, INC, IN ASHDOWN, ARKANSAS REPORTED AN AVAILABILITY VALUE OF 100% FOR THMEIR NEPTUNE

AIRPOL ODESIGNED FGD SYSTEMS, THE FGD SYSTEMS MERE SHUTDUWN FOR ABOUT ONE WEEK DUE 7O MILL EXPANSION
WORK AND COAL HANOLING PROSLEMS,

PFIZER, AFTER EXTENSIVE TESTING FOR FOUR YEARS, WAS DEMONSTRATED COMPLIANCE AT THE EAST ST. LOUIS,
aeocoew

ILLINOID PLANT, THE NLA=LEWIS DESIGN WAS WMOOIFIED 8Y PFIZER TU A LIME SCRUBBING SYSTEM-WHICH HAS
AL30 ACHIEVED DESINED PARTICULATE REMOVAL. THE RELIASILITY OF 9S% was REPORTED FOR THIS PERIOD.

AT THE 8T. JOE 2INC CO. PGD 3YSTEM CONSTRUCTION IS NEARING COMPLETION? THE BUREAU OF MINES CITRATE
PROCESS SYSTEM IS NOW SCHEDULED TO START=UP IN APRIL 1979,

STRATHMORE PAPER CO. A DIVISION OF HAMMERMILL PAPER COMPANY REPURTED THAT A DRY SCRUBBING (LIME)

FGO SYSTEM SUPPLIED 8Y MIKRUPUL CORPORATIUN, A SUBSIDIARY OF UeS. FILTER CORPORATION, 18 SCHEDULED
FOR STARTUP IN MAY, 1979 AT ITS WORONOCO PLANT,

SUN PROOUCTION CO, REPORTS THAT TwQ FGD SYSTEMS ARE NEARING COMPLETIONS

OILDALE, CALIFORNIA = THE SYSTEM WILL INCLUDE A TWO=STAGE éruav TOWER, THE SCRUBBER 13 DESIGNED
TO MANDLE 6000 BCFM FROM AN EXISTING 25 MM BTU/HR QOILeFIRED STEAM GENERATOR, B3TARTeuP 1§
SCHMEDULED FOR EARLY APRIL 1979,

FELLOWS, CALIFORNIA = THE SYSTEM, IDENTICAL TU THE ONE AT OILDALEs IS SCHNEDULED FOR STARTUP
BY EARLY MAY 1979,

TEMNECO OIL CO. I3 PLANNING TWO S00IUM CARBONATE FGD SCRUBSING SYSTEMS AT GREEN RIVER, WYOMING.

EACH SYSTEM WILL OE DESIGNED TO HANOLE 70,000 SCFM FROM A4 NEW 300,000 LB/WR COAL-FIRED BOILER, THE
SYSTEMS ARE SCHEDULED TO STARTeUP IN EARLY 1982,

TEXASSULF INC, REPORTED 100% RELIASILITY FOR BOTH FGD SYSTEMS AT THEIR GRANGER, WYOMING 300A ASH

PLANT, MAKEUP LIOUOR FLOW wILL NOW BE CONTROLLED BY RECIRCULATION LIGUOR PH AND DENSITY,
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UF THE MORE THam 17u ACTIVE (UPERATING, UNDER CONSTRUCTION, GR PLANNED) FGD UNITS ADDRESSED IN
THIS REPORT, MURE THAN HALF ARE YEING USED OR SCHEDULED TO BE USED IN ENHANCED OIL RECOVERY (EOR)
JITES IN CALIFURNIA, BECAUSE UF THE FACT THESE UNITS PREDOMINATE IN THIS REPORT, A BRIEF DISCUSSION
OF THE EUR INOUSTRY FULLOnS,

IN 1976, THE SAN JUAQUIN VALLEY AIR BASIN PRODUCED ABOUT 453 OF CALIFURNIA’S CRUOE OIL ouTPuT,
EOKk OPERATIONS ACCUUNTED FOW ABOUT 50X UF THAT PRODUCTION, ACOITIUNALLY, EUR OFERATIONS IN THE
BASIN ACCUUNTED FUR APPROXIMATELY 803 UF CALIFURNIA'S TOTAL EOR OPERATIUNS,

THE MOST CUMMUN MEANS OF FPRODUCING CRUDE UIL RELIES UN NATURAL UNDERGROUND PRESSURE TGO PUSH THE
QIL TO THE SURFACE OF a WELL. IF NATURAL PRESSURE 18 LACKING, PUMPS ARE USED TO PULL THE QIL OUT OF
AN OIL RESERVUINR, THESE METHODS OF PRODUCING CRUDE UIL ANE TERMED PRIMARY RECOVEKY, 1IF WATER IS
PUMPED INTO amn OIL RESERVOIR (SECONDARY RECOVERY), CRUDE RECUVERY CAN BE INCREASED UR "ENHANCED",
WHEN THE CAPABILITIES UF THE PRIMARY AND THE SECONDARY METHUDS ARE EXHAUSTED, ADDITIONAL ENMANCED
RECOVERY (TERTIARY RECUVERY) METHODS ARE CONSIDERED, TERTIARY QIL RECUVERY EMPLOYS THERMAL MEANS To
MAKE HEAVY, VISCUUS CRUODE OILS MUVE THRUUGH SAND AND RUCK STRATA MURE EASILY,

TYPICALLY STEAM 1S INJECTED CUNTINUQUSLY TU FLOOD ThE UNUERGKOUND OIL RESERVOIR wITH STEAM aND
HOT WATER. THERE AKE CURRENTLY ABOUT 800 STEAM GENERATORS (TYPICAL STEAM QUALITY I3 80 PERCENT) IN
THE SAN JOAUUIN BASIN AND MO3ST OF THESE UNITS MAVE CAPACITIES IN THE RANGE OF 1S5 MM BTU/HR T
6S MM BTU/HR, STEAM GENERATORS IN THIS SIZE RANGE VARY FROM ABOUT 5,000 TO 30,000 ACFM @ APPROX=
IMATELY su0 F, A

THE CALIFOURNIA AIR RESOURCES BOARD (CARW) HAS PROPUSED REGULATIONS WHICH WOULD REQUIRE THE
FOLLOWING FOR OIL=FIRED STEAM GENERATORSS

SOUURCE Su2 EMISSION LIMmIT NOX EMISSION LIMIT
NEW GENERATONS 60 PPM 100 PPM
EXISTING GENERATURS 200 PPM 150 PPM

THIS REPORT ADORESSES IN DETAIL FGD OPERATIONS FOR THOSE EOR PRODUCTION COMPANIES wHO HAVE
GIVEN PERMISSION, THOSE CUMPANIES ARE AS FOLLOWS:
BELKIVGE UIL ComPanY
CHEVRUN U.S.A., INC.
GETTY OIL COMPANY
MOBIL OIL CUMPANY
SANTA FE ENERGY CORPORATION
SHELL 0IL cOMPanY
SUN PRODUCTION COMPANY
TEXACU, INC.
IN SECTION 2 OF THIS REPORY (BEGINNING ON PAGE 3) THME READER CAN FIND A OETAILED INDEX
TO INFORMATION ON THE ABOVE INSTALLATIONS.,
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SECTION 1}
INTRODUCTION

THIS REPORT ADDRESSES THE APPLICATION OF FLUE GAS DESULFURIZATION (FGD) TECHNOLOGY TO INODUSTRIAL
BOILERS. AN INDUSTRIAL BOILER wILL BE DEFINED AS A BOILER OR STEAM GENERATOR WHICH IS OPERATING OR
SCHEDULED FOR OPERATION AT AN INOUSTRIAL SITE, THIS IS IN CONTRAST TO A UTILITY BOILER WHEREIN THE
PRINE FUNCTION I3 STEAM GENERATIUN AND SUBSEGUENT CONVERSION TO ELECTRICAL POWER FOR SALE TO THE
PUBLIC. THE NEED FOR SUCH A DOCUMENT HAS ARISEN AS A RESULT OF MORE STRINGENT EMISSION RESULATIONS
DESIGNED TO REDUCE SULFUR DIOXIDE (8302) EMISSIONS. 1IN VIEW OF THE DEVELOPMENTAL STATUS OF FGD TECH=
NOLOSY, EPA®S INDUSTRIAL ENVIRONMENTAL RESEARCM LABORATORY IN RESEARCH TRIANGLE PARK, NORTW CAROe
LINA, HA3S ESTABLISHED THIS PERIODICALLY UPDATED ENGINEERING APPLICATION/INFORMATION TRANSFER
PROGRAM FOR INDUSTRIAL USE OF 302 CONTROL TECHNOLOGY,

FIRST ISSUED IN OECEMBER 1977 AS A COMPREMENSIVE 900-PAGE REPORT ON S02 CONTROL SYSTEMS ON ALL
NON=UTILITY COMBUSTION AND PROCESS SOURCES, THE CURRENT SERIES, IN THE INTEREST OF ECONOMIZING OPERe
ATIONS, ADODRESSES ONLY INDUSTRIAL BOILER APPLICATIONS OF FGD TECHNOLOGY, THE FIRST ISSUE OF THIS
SERIES, ENTITLED "EPA INDUSTRIAL BOILER FGD SURVEY: FIRST QUARTER 1978,° PRESENTED DETAILED TECH=
NICAL INFORMATION ON INDUSTRIAL BOILER FGD INSTALLATIUNS, THE INFORMATION WAS OBTAINED BY A
SURVEY OF PLANT PERSONNEL, CONTROL 3YSTEM VENOORS, REGULATORY AGENCIES, ANO ENGINEERING FIRMS.

THE CURRENT REPORT REPRESENTS aN EXPANSION OVER THE FOURTH QUARTER 1978 ISSUE WITH RESPECT TO
BOTH THE NUMBER OF INSTALLATIONS, ANO THE INFORMATION PRESENTED FOR EACH INSTALLATION. THE DATA
ARE GIVEN IN TWO TYPES OF TABLES: ONE GIVES SUMMARY INFURMATION; THE OTHER DETAILED INFORMATION.
SUMMARY TABLES PRESENT INFORMATION AS FUNCTIONS OF TYPE OF CONTROL PROCESS, CONTROL SYSTEM VENDOR,
DISPOSAL TECHNIQUES AND OPERATIONAL STATUS (OPERATIONAL, UNDER CONSTRUCTION, PLANNED, OR NOT OPERAT-
ING). NUMBERS, OPERATIONAL STATUS, AND OVERALL CAPACITY OF THE FGD SYSTEMS ARE SUMMARIZED IN THE
EXECUTIVE SUMMARY, DETAILED INFORMATION INCLUDES: CONTROL SYSTEM DESIGN PARAMETERS, OPERATING EXe
PERIENCE, ECONOMICS, PROBLEMS AND SOLUTIONS, WASTE DISPOSAL TECMNIQUES, AND MAINTENANCE PRACTICES.

.. Tne INFORMATION IN THIS REPORT WILL 8E PERIOOICALLY UPDATED AND EXPANDED BY MEANS OF TELEPHONE
AND MAIL SURVEYS, AND PUBLISHED EACH QUARTER, IN FUTURE ISSUES, THE DATA BASE ON SELECTED PLANTS
WILL BE EXPANDED BY ON=SITE SURVEYS,

CERTAIN ENGINEERING SYMBOLS AND TERMS ARE USED VERY FREQUENTLY IN THE FIELD OF FGD TECHNOLOGY,

TABULATED BELOW ARE THE DEFINITIONS OF PERTINENT SYMBOLS AND TERMS USED IN THIS REPORT.

SYMBOL/TERM DEFINITION

Acr - ACTUAL CUBIC FEET, UNIT OF GAS VOLUME MEASURED AT ITS ACTUAL TEMPERATURE AND
PRESSURE

ACFM ACTUAL CUBIC FEET PER MINUTE, UNIT OF GAS FLOW RATE MEASURED AT ITS ACTUAL
TEMPERATURE ANO PRESSURE

AVAILASILITY HOURS TWE FGO SYSTEM WAS AVAILABLE (WWETHER OPERATED OR NOT) DIVIDED BY MOURS IN

: PERIOD, EXPRESSED A3 PERCENTAGE
i . .. CARBON STEEL
£ OEGREES FARENHEIT, UNIT OF TEMPERATURE



DEFINITIONS (CONTINUED)

SYNMBOL/TERM

F.0.
FRP
GAL
L1
1.0,
L/6

L]
M3
MR{EQUIVALENT)

OPERABILETY
Pele
RELIADILITY

SCFM

2 ]
T
.8,

0/xx
0/90

ODEFINITION

FORCED ORAPT

FIBERGLAIS=REINFORCED POLYESTER (OR PLASTIC)
GALLONS

GALLONS PER MINUTE

INOUCED DRAFT

LIQUID=TO=GAS RATIO, RECIRCULATING LIQUID FLOW DIVIOED BY THE ACTUAL GAS FLON,
GAL/1000 ACF '

MILLIOM (DOLLARS, GALLONS, 8TU, ETC.)

MILD STEELL

2000 SCFM/MW 18 THE CONVERSION FACTOR USED POR THIS REPORT, ALTHOUSH THERE ARE
SEVERAL METHOOS IN USE FOR ARRIVING AT EQUIVALENT Mw, SUCH AS LB/NMR OF STEAN,
MM_BTU/HR OF WEAT INPUT, THE PACTOR MOST INFLUBNTIAL IN APPECTING LQUIPMENT
SIZING I8 FLOW RATE., THIS CONVERSION ALLOWS FOR EASY CONPARISON BETWEEN THESE
INOUSTRIAL FGD SYBTEMS AND THE UTILITY PGD SYSTEMS,

HOURS TWE FGO SYSTEM OPERATED DIVIDED BY BOILER OPERATING MOURS IN PERIOD,
EXPRESIED A9 PERCENTAGE

PgUNOl’PgltIOUARI INCHs UNIT OF PRESBURE, AS COMPARED TO ATMOSPHERIC PRESOURE
OF 14,7 Pot,

HOURS THE FOD SYSTEM WAS OPERATED QIVIOED BY MOURS IT WAS CALLED UPON T0 OPERATE,
EXPRESSED A8 PERCINTAGE

STANOARD CUBIC PEET PER MINUTE, UNIT OF GAS FLOW RATE MEASURED AT 70 ¢ ANO 1 ATH,
::.;zglgllllUll 13 ASSUMED TO BE ONE ATNOSPNHERE, THEN THE POLLONING RELATION
EXI3TS3 OCPM 8 ACFM(E60 ¢ 70)/(460 ¢ ACTUAL TEmwP)

STAINLESS STREL

TEMPERATURE

WATER SAUSE, PRESSURE DROP LXPRESSED AS INCHES OF WATER (ATMOSPNERIC = 407 INe)

- SYMBOL USED WHEN THE MONTH OF A _STARTUP DATE I8 NOT AVAILABLE

SYMBOL USED WHEN NEITHER THE MONTN NOR THE YEAR OF A STARTUP DATE I3 AVAILABLE

THE lN‘L!!é SYSTEM I8 USED IN THIS REPORT, SOME OF THE CONVERSION FIGURLS DETWEEN THE ENGLION
ANO METRIC BYSTEME AND ASBREVIATIONS ARE SHOWN SELOWS .
§ 7 (POOT) & 0,3048 METER
§ T (3HORT TON) = 0,91 METRIC TON
1 L8 (POUND) = 0,45 KILOBRANM
GAL (GALLON) ®» 3,79 L2ITER
SOL (BARREL) = 0.16 KILOLITER

GALLON/L000 ACF = 0,138 LITERS/NORNAL CUBIC METER

]

1

1 8CPM ® 1,58 NORMAL CuBIC METERS PER HOUR
i

)

BTU ® 0,29 xCAL

ANYONEZ OESINING TO RECZIVE THE GUARTERLY UPDATED VERSIONS OF THIS REPORT FAEE OF COST, MAY

+ REQUEST ADDITION OF WIS/MER NAME TO THE MAILING LIST BY CONTACTING THE EPA PROJECT OFPIGCIIOQ P..Gbo-

RPN



STATUS UF INOUSTRIAL BOILERS WITH FGD SYSTEMS

INSTALLATION NAME

ALYESKA PIPELINE SERVICE Cu.
ARCO/POLYMERS, INC.

GELRIDGE UIL CU.

SELRIDGE OIL CO.

BELRIDGE 0IL CU.

BUNGEs INC.

CeAeM, (CARBIDE~AMUCU=MUNSANTO)
CANTON TEXTILES

CARBORUNOUM AHRASIVES
CATERPILLAR THACTOR CO.
CATERPILLAR TRACTOR Cu,
CATERPILLAR TRACTOR CO,
CATERPILLAR TRACTOR CO.
CATERPILLAR TRACTUR CO,
CATERPILLAR TRACTUR CuU,
CELANESE CORPORATION
CHEVRON U,S.A, INC,
CHEVRON Ue8.A. INC.
DOUBLE BARREL OIL CO.
DUPONT, INC,

FIRESTONE TIRE AND RUBBER CO.
FMC (SO0A ASKH PLANT)

GENERAL MOTURS CORPORATIUN
GENERAL MOTORS CORPORATION
GENERAL MOTORS CORPORATION
GENERAL MOTORS CORPORATIUN
GENERAL MOTORS CORPORATION

GEORGIA=PACIFIC PAPER CO,

* 8TaTus Cooes

0 = STATUS NOT DEFINED

1 =
2
3
4

OPERATIONAL

+ FOR
™oE

CONSTRUCTIONAL
PLANNED=CONTRACT AWAROED
PLANNED=LETTER OF INTENT SIGNED 9

SECTION 2

LOCATION

VALDEZ, ALASKA
MONACA, PENNSYLVANIA
MCKITTRICK, CALIFORNIA
MCKITTRICK, CALIFORNIA
MCKITTRICK, CALIFURNIA
CAIRO, ILLINOIS
HOUSTON, TEXAS
CANTUN, GEORGIA
BUFFALD, NEW YORK
EAST PEURIA, ILLINOIS
JOLIET, ILLINOIS
MAPLETUN, ILLINUIS
MAPLETON, ILLINUIS
MORTON, ILLINOLS
MOSSVILLE, ILLINOIS
CUMBERLAND, MARYLAND
BAKERSFIELD, CALIFORNIA
BAKERSFIELD, CALIFORNIA
BAKERSFIELD, CALIFORNIA
ATHENS, GEORG1A
POTTSTONN, PENNSYLVANIA
GREEN RIVER, WYOMING
DAYTON, ONW1D

PARMA, OHWIO
PUNTIAC, MICHIGAN
ST, LOUIS, MISSUUR]
TONOWANDA, NEN YORK

CROSSIETT, ARKANSAS

SN

START=uP
OATE

6=17
6=80
1=79
6=78
7-78
9-77
0-84
6=74
0=80
as78
9-7a
3=79
1-80
1=78
10-75
1279
Te78
7-79
e=78
12+85
178
se76
974
3ela
ae7e
0e72
675
7-78

STATUSe

)
2

- s s o=

STATUS TO APRIL 1979

PAGE NUNBER+

31¢(
123¢
34(

6,20,22,29,166)
6,19,25,27,166)
6020,22, 0,166)
36( 6,21,22,29,106)
38( 6,21,22,290107)
159( 6,20, 0,27,167)
146¢ 6,19,26,30, 0)
00( 7,19,22,208,167)
188( 7,20,26,29, 0)
820 7,19,22,27,167)
a8 7,19,22,27,168)
aT( 7,19,22,27,168)
150( 7,19,26,27, 0)

a9 (

sa(

151¢
- ss(

125¢

7,19,22,27,168)
8,19,22,27,168)
8,19,26,30, 0)
8,20,22,29,169)
8,20,25,29,169)
$7¢(
153¢
s9(

8021,22+28+1609)
8,19,26,27, 0)
8.19,22,27,109)
e3¢ 9,20,23,200170)
e5( 9,21,23,29,170)
o8¢ 9,19,23,27,170)
75¢ 9,21,23,27,170)
77¢
79¢(

(1Y

9,21,23,29,170)
’92102303’01712
9,19,23,29,171)

PLANNED=REQUESTING/EVALUATING B1DS
PLANNED=CONSIDERING $02 CONTROLS

TERMINATED

INORFINITELY SHUT DOWN

NEVER STARTED=yP

COMPLETE INPORMATION ON THE INOICATED FGD SYSTEM REFER TO FIRGT PAGE LISTED.
INSTALLATION APPEARS IN OTHER SUMMARY SECTIONS ON THE PAGES IN PARENTHESES.

A ZERQO INOICATES THAT INFORMATION 13 NOT AVAILABLE FOR AN INSTALLATION IN A

PARTICULAR SECTION SEARCMED BY THE COMPUTER SYSTEM,

SECTION 1a PROVIDES PROCESS

DIAGRAMS FOR SEVERAL INSTALLATIONS: AN INOEX TO THE FIGURES IS IN SECTION 164,



SECTION 2 (CONTINUED)

STATUS OF INDUSTRIAL HOILERS WITH FGD SYSTEMS

INSTALLATION NAME

GETTY OIL COMPANY

GETTY OIL COMPANY

GETTY OIL COMPANY

SREAT SOUTHERN PAPER CO.

GRISSOM AIR FORCE BASE

HARRIS MINING CO.

INLAND CONTAINER CORPORATION

ITT RAYONIER, INC.

KERR=MCGEE CHEMICAL CORP,

MEAD PAPENBOARD CO,

MINN=0AK FARMER’S CO=OPERATIVE

MOBIL OIL COMPANY

MOSIL OIL COMPANY

NEKOOSA PAPERS, INC.

NORTHERN OMIO SUGAR COMPANY

NORTMERN ONIO SUGAR COMPANY

PFIZER, INC.

PHILLIP MORRIS, INC.

REICHMOLD CHEMICALS, INC.
RICKENBACKER AIR FORCE BaSE

SANTA FE ENERGY CORP.

SHELL OIL COMPANY

SHELL OIL COMPANY

SHELLER GLOBE CORP,

3T, JOE ZINnC coO.

STRATHMORE PAPER COMPANY

SUN PRODUCTION COMPANY

SUN PRODUCTION COMPANY

LOCATION

BAKERSFIELD, CALIFURNIA
HAKERSFIELD, CALIFORNIA
ORCUTT, CALIFORNIA

-CEDAR SPRINGS, GEURGIA

BUNKER MILL, INOIANA

SPRUCE PINE, NOKTH CAROLINA
NEw JOMNSUNVILLE, TENNESSEE
FERNANDINA BEACH, FLORIDA
TRONA, CALIFORNIA
STEVENSON, ALADAMA
WAHPETUN, NURTH 0AKOTA
BUTTONWILLOW, CALIFURNIA
SAN ARDOs CALIFURNIA
ASHDOWN, ARKANSAS

FINODLAY, OHIO

FREEMONT, OMIOD

EAST ST, LOUIS, ILLINOIS
CHESTERFIELD, VIRGINIA
PENSACOLA, FLORIDA

_COLUMBUS, UNID

3AKER3FI£LD. CALIFURNIA
BAKERSFIELD, CALIFORNIA
TAFT, CALIFURNIA
NORFOLK, VIRGINIA
MONACA, PENNSYLVANIA
WORONOCO, MASSACHUSETTS
FELLOWS, CALIFORNIA
OILDALE, CALIFORNIA

STATUS TO APRIL 1979

START=yp

DATE STATUSH PAGE NUMBERe

677 1 83(10,20,23,28,171)
12-78 1 86(10,20,23,29,171)
6=77 1 88(10,21,23,28,172)
0753 1 90(10,19,23,28,172)
11-79 2 126(10,19,25,27,172)
073 8 160(10,21, u,30,172)
S=79 2 128010,19,25,27,172)
075 1 92(11,21,23,29,173)
6=78 1 94(11,20,23,28,173)
075 1 97(11,20,24,27,173)
6=17 1 100011,19,24,30,173)
479 2 129(11,20,25,28,174)
0=74 1 102(11,21,24,28,174)
276 1 1ve(11,19,24,27,174)
10=74 T 1e1(12,20, ¢,29,170)
1075 1 108012,21,24,29,175)
9-78 1 109(12,20,26,27,175)
679 2 131012,20,25, 0,179)
675 1 112(12,20,24,29,175)
376 1 113012,20,24,28,176)
579 2 133012,19,25,27,176)
0= 0 6 154(13,20,26,30, 0)
0= 0 & 155(13,2v,26,30, 0)
0=75 8 162(13,21, 0,30,176)
4=79 2 135013,19,25,20,176)
S=79 2 138(13,19,25.30,177)
S=79 2 160(13,21,25,26,177)
a=79 2 1e2(13,21,25,28,177)

* STATUS cooes
0 « STATUS NOT DEFINED S -
1 = OPERATIONAL 6 -
2 = CONSTRUCTIONAL 1 e
3 PLANNED=CONTRACT AWAROED I
[}

PLANNED=LETTER OF INTENT SIGNED 9 -

+ FOR COMPLETE INFORMATION ON THE INDICATED
THE INSTALLATION APPEARS IN UTHER SUMMARY
A ZEROG INOICATES THaT INFORMATION IS NOT
PARTICULAR SECTION SEARCHED 8Y THE comeur

ER 3YSTEM,

PLANNED=REQUESTING/EVALUATING 8108
PLANNED=CONSIDERING 802 CONTROLS
TERMINATED

INDEFINITELY 3HUT DOWN

NEVER STARTEDeyp

FGD SYITEM REFER TO FIRST PAGE LISTED.
SECTIONS ON THE PAGES IN PARENTHESES,
AVAILABLE FOR AN INSTALLATION IN A
SECTION 14 PROVIDES PROCESS

OIAGRAMS FOR SEVERAL INSTALLATIONSS AN INDEX TO THE FIGURES 1S IN SECTIUN 14,



STATUS TO APRIL 1979

SECTION 2 (CONTINUED)

STATUS OF INDUSTRIAL BOILERS WITH FGO SYSTEMS

INSTALLATION NAME

TENNECD OIL CO.

TEXACO INCURPORATED

TEXACO INCORPORATED
TEXASGULF

TRANSCO TEXTILES, INC.
UeSs GYPSUM CORP,

WESTERN CORRECTIONAL INST,

* STATUS COOEd .
. 0 = STATUS NOT DEFINED t I
’ § o OPERATIONAL 6 -
. & = CONSTRUCTIONAL T e
. :.- PLANNED=CONTRACT AWARDED L IR

. PLANNED=LETTER OF INTENT SIGNED 9
+ FOR COMPLETE INFORMATION ON THE INDICATED FGD SYSTEM REFER TO FIRST PAGE LISTED.

LOCATION

GREEN RIVERy WYUMING

SAN ARDU, CALIFORNIA

SAN ARDO, CALIFORNIA
GRANGERs WYOMING
AUGUSTA, GEDRGIA
OAKMONT, PENNSYLVANIA
PITTIBURGH, PENNSYLVANIA

START=UP

DATE STATUSH PAGE NUMBER<
1-82 H 156(14,20,26,28, V)
1173 1 117(14,21,24,30,177)
3=79 2 146(14,20,25,30,178)
9=76 1 120(14,20,24,30,178)
3-7% ] 164(164,20, 6,29,178)
0= 0 9 165(14,19, 0,28,178)
1-80 3 157(15,21,26,28, 0)

PLANNED=REQUESTING/EVALUATING BIDS
PLANNED=CONSIDERING 802 CONTROLS
TERMINATED

INDEFINITELY SHUT DOWN

NEVER STARTED=UP

w . THE INSTALLATION APPEARS IN OTHER SUMMARY SECTIONS ON THE PAGES IN PARENTHESES,

) i - & JERO INMDICATES THAT INFORMATION I3 NOT AVAILABLE FOR AN INSTALLATION IN A
PARTICULAR SECTION SEARCMED BY THE COMPUTER SYSTEM, SECTION 14 PROVIDES PROCESS
OIAGRAMS FOR SEVERAL INSTALLATIONS: AN INOEX TO THE FIGURES I3 IN SECTION 14,



STATUS TO APRIL 1979

SECTION 3

SUMMARY OF FGD SYSTEMS ON INOUSTRIAL BOILERS

COMPANY INFORMATION

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

ALYESKA PIPELINE SERVICE co.
VALDEZ, ALASKA

FMC ENVIRONMENTAL EQUIPMENT
OIL (0.03% « 0,1% SULFUR)
50,000 3CFM (DESIGN MAXIMUM)
8TART=yp 6/77

800IUM HWYDROXIDE SCRuUBBING
STATUS = OPERATIONAL

*BKGD: THE ALEYSXA FGD SYSTEM I3 UNIQUE IN THAT 17T
WAS NOT INSTALLED PRIMARILY FOR CONTROL OF EMIS~
SIONS, BUT TO TREAT GaAS USED IN THE OIL STORAGE
TANKS,

*18T QTR 791 SCRUBBER OPERATIONS CONTINUED TO BE
PROBLEM=FREE DURING THIS REPORT PERIOD. PLANS

ARE BEING MADE YO TEST MORE VOLATILE AMINE
CHEMICALS IN PLACE OF TNE CYCLOHEXYLAMINE,

ARCO/POLYMERS, INC.

MONACA, PENNSYLVANIA

FMC ENVIRONMENTAL EQUIPMENT
COAL (3.0% SuLFUR)

305,000 scrM (TOTAL - 3 BOILERY)
START=yp /80

DOUBLE ALXALIZ (CONCENTRATED)
STATUS = CONSTRUCTION

*8KGOS ARCO/POLYMERS HAS AWARDED A CONTRACT TO FMC
ENVIRONMENTAL EQUIPMENT DIVISION FOR A DOUSLE
ALKALI FGD SYSTEM. THE SYSTEM WILL CONSIST OF A
SEPARATE SCRUBBER TRAIN FOR EACH OF THE THREEL
IDENTICAL BOILERS, EacH ABSORBER MODULE wILL
HAVE FOUR DISC=AND=DONUT TRAYS AND SE FOLLOWED

BY A CHEVRON M1S3T ELIMINATOR,

*13T QTR 793 CUNSTRUCTION OF THE FGO SYSTEM STILL
IN EARLY STAGES, CONTINUES A3 SCHEDULED, )

B8ELRIDGE OIL coO.
MCKITTRICK, CALIFORNIA
HEATER TECHNOLOGY

OIL (1.1X SULFUR)

12,000 SCFM (1 BOILER)
START=up e/78

300IUM MYDROXIDE SCRUBBING
3TATUS = OPERATIONAL

*8KGD: BELRIDGE IS UTILIZING A HEATER TECHNOLOGY
FGD SYITEM YO CONTROL 802 EMISSIONS FROM A SMALL
OIL-FIRED (1,1% SULFUR) STEAM GENERATOR AT AN EN-
HANCED OIL RECOVERY SITE.

*13T QTR 791 A RELIABILITY INDEX OF 823 was
ACHIEVED TMIS QUARTER, ELECTAIC MALFUNCTIONS AND
DAMAGE TO THE LINING AND MIST ELIMINATOR WERE Tne
MAJOR PROBLEMS IN ADOITION TO CAUSTIC LINE LEAKS
ANO GAUGE GLASS REPAIRS,

SELRIDGE OIL co.
MCKITTRICK, CALIFQRNIA
THERMOTICS INnC,

CRUDE OIL (1.1X SULFUR)
12,000 scru

STARTeyp 1778

S00IUM HYDOROXIDE SCRUBSING
3TATUS = OPERATIONAL

*8KG0: BELRIDGE IS UTILIZING A THERMOTICS, INC.
FGO SYSTEM TO CONTROL 302 EMISSIONS FROM A SMALL
OIL=FIRED (1,1% SULFUR) STEAM GENERATOR AT THE
MCXITTRICK ENNANCED OFL RECOVERY 3ITE,

*137 QTR 79%1 THME FGD SYSTEM WAS DOWN FPOR THE
ENTIRE PERIOD ODUE TO PAILURE OF A WELD LINE ON
THE ABSORBER, TME WELOING wAS REPAIRED AND THE
SYSTEM NAS SCHEDULED TO STARTeup UN MARCH-23,

BELRIDGE OIL Co,
MCKITTRICK, CALIFORNIA

C=€ NATCO

CRUDE OIL (1.1X SuLFuR)
12,000 scrm )

START=yp 1779

SODIUM MYOROXIDE SCRUBEING
STATUS « OPERATIONAL

*8KG0S C=E NATCO HAS SUPPLIED A CAUSTIC ScaussiIng
FGD 3YSTEM TO BELRIDGE OIL FOR ONE S0 MM STU/HR
STEAM GENERATOR, THE SYSTEM STARTED uP IN

MARCH 1979,

*{ST QTR 791 "THE FIRST START=yP 0ID NOT ACHIEVE
COMPLIANCE (90X 302 REMOVAL) DUE TO INEFFICIENTY
SPRAY NOZZILE DESIGN, MIGH BLOWOOWN RATE, AND LOW
CAUSTIC ADDITION. THE SECOND TESTING PERFORNED ON
MARCH 1S, APPEARS TO HAVE ACMIEVED NIGM 802
REMOVAL (»98%),

SUNGE, INc,

CAIRO, ILLINOIS

ORAVO CORP,./NAT’L LIME ASS‘N
COAL (3% SULFUR)

44,000 3CPM (TOTAL = 2 80ILERS)
STARTeyp Y717

LIME SCRuBBING

STATUS « INDEFINITELY SHUT DOwN

*8KGDE BUNGE PURCWASED THIS LIME SYSTEN POR TEST.
ING PURPOSES, THE PLANT REPORTS THAT THE LEWIS
SCRUBBER, A HORIZONTAL ROTAAY SCRUBSBER WITH
INTERNAL CMAINS, PERFOAMED WELL DURING TNE TEST,
EFFECTING 943 302 CONTROL.

*13T QTR 793 BUNGE IS STILL FIRING LOW SULFUR
(0.9%) COAL AND WAS NO PLANS TO REUSE THE SYITENM,

C.A-n.(CAII!DI-‘NOCO*HONIANTO)

HOUSTON, TEXAS ’

VENDOR NOT YET SELECTED

FUEL NOT YET sELECTED

1,200,000 scrm (3 SOILERS)

STARTeyp 0/s8a

ODOUBLE aLKkALZ

STATUS = PLANNED=CONSIDERING 802 CONTROL

*0KGOI UNION CARBIDE, AMOCO, AND MONSANTO NAVE
ENTERED INTO A JOINT VENTURE (C.AoM.) WHICH WILL
PRODUCE 5,500,000 LB/HR STEAM POR PROCESS USE AND.
165 MN ELECTRICITY TO TME LOCAL UTILITY @nlpD,
*187 QTR 791 AFTER THE SELECTION OF A VENOOR THE
CONSTRUCTION WILL START IN 2ND QUARTER 1980 WITH
COMPLETION SCHEDULED FOR 3RD QUARTER 1984,




STATUS TO APRIL 1979

SECTION 3 (CONTINUED)

SUMMARY OF FGD SiITIMS ON INOUSTRIAL BOILERS

COMPANY INFUHMATION
cTeooew LA L L L LTI YT Y Y Y Y YY)
CANTUN TEXTILES
CANTON, GEURGIA
FMC ENVIRONMENTAL EQUIPMENT
COAL (0.8% SULFUR)
25,000 SCFM (1 BOILEN)
START=UP  §/74
CAUSTIC WASTE STREAM
STATUS = OPERATIONAL

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

*8KGOS AT CANTON TEXTILES THE CONTROL SYSTEM CONe
SISTS OF AN FPMC MEDIUM ENERGY VENTURE BCRUBSER AND
UTILIZES A CAUSTIC WASTE STREAM FOR 802 REMOVAL.,
THE UNIT HAS BEEN IN OPERATION SINCE JUNE 197a,
*137 QTR 791 THE FGU SYSTEM WAS DOWN FOR ABOUT

ONE WEEX WHEN THE FAN MOTOR BURNED OUT. [T WAS
REWIRED ANO RETURNED TO SERVICE.

CARBURUNDUM ABRASIVES

BUFFALU, NEW YORK

CARBURUNDUM ENVIR, 8YS, LTD.

CoAL (2.2% SULFUR)

30,000 8CFM (TOTAL = 2 SOILERS)
START=yup 0/80

LIME SCRUBBING

STATUS = PLANNEDSCONTRACT AWARDED

*8RGOL THE CARBOAUNOUM FGD SYSTEM CONSISTS OF A
VENTURL FOR PARTICULATE CONTROL FOLLOWED OY A 83X«
STAGE SPRAY TOWER. IN 1973 TME VENTUR] WAS PUT
INTQ SERVICE USING WATER ONLY, THE HISH CHLORIDED
CONTENT OF THE PLUE GAS CAUSED SERIOUS CORROSION
PROBLEMS, AND BOTH THE VENTURI AND THE SPRAY TOWER
WILL BE REPLACED GEFORE STAAT=UP OF THE COMPLETE
LIME SCRUBOING BYSTEM IN 1980, THE NEW VENTUR]
ANO 8PRAY TOWER WILL D€ MAOE OF WASTELLOYe(

AND FRP, RESPECTIVELY.

CATERPILLAR TRACTOR CO,

CAST PEORIA, ILLINUIS

FNC ENVIRONMENTAL EOUIPMENT

COAL (J.2% suULFURM)

210,000 3CPM (TOTAL = & SOILERS)
START=yp 478

QUUBLE ALXALL (CONCENTRATED)
STATUS = OPERATIONAL

*BRGD1 BTARTUP QCCURRED IN APRIL 1978, P60
QGPERATIONS PROCELZOEZD FOR 30 DAYS BEFORE BOILER
PLANT SHUTDONN FOR THE SUMMEN. AN ABNORMALLY WIGH
PRISSURE DROP THROUGH THE SCRUBBERS I3 RESTRICTING
THE BOILERS TO ABOUT 80% OF THEIR CAPACITY.

#1837 QTR 79¢ THE FOD SYSTEMS OPERATED WITMOUT ANY
MAJOR PROBLEME, UNAVAILASILITY OF 800A ASH CAUSED
f::rlﬂu100ln OF FGD OPERATIONS FOR MORE THAN ONE
MONTH,

CATENPILLAR TRACTOR CO.

JOLIET, ILLINOIS

IuRn INOUSTRIES

COAL (3,23 SuLFUN)

67,000 3CFM (TOTAL = 2 BOILERS)
STARTeyp 91

DOUBLE ALKALI (DILUTK)

STATUS = DPERATIONAL

*0K804 THE FOO SYSTEM CONSISTS OF AN INOEPENOENT
SCRUBBINS TRAIN ON EACN OF TWO COAL=FIREO DOILEIRS,
187 QTR 791 THE FO0 SYSTENS WERE PLAGUED BY A
SERIES OF PROSLENE, MAJOR PROBLENS NERE PAZLURE
OF THE THICKENER PUMP, BLUOGE ACCUMULATION AND
PLUGGING AT VARIOUS PLACES IN THE SYSTEMS, ANO
FRERZIING UF 800A ASH OCREW PLEDEN.

CATENPILLAR TRACTOR CO.
MAPLETON, ILLINOLS

PMC ENVIRONMENTAL ZUUIPMENT
COAL (J.2% BULPFUR)

131,000 8CPm (TOTAL = 3 BOILZRS)
START=yp 3779

DOUBLE ALKALI (CONCENTRATED)
STATUS = CPERATIUNAL

*0K308 AT THE CATERPILLAR MAPLETON PLANT, PNC CONe
CEINTRATED MODE OUAL ALKALI TECHNOLOSY WILL 8€
UTILIZED TO CONTRQOL 802 EMISOIONS,

2187 QTR 791 CONSTRUCTION OF THE THRER PGO SYSTEMS
I3 COMPLETE, STARTeUP OPERATIONS BEGAN MARCH 29,
gﬂg'OItT:E LARGE BOILERS WILL NGT BE OPERATED

L] YEAR,

CATERPILLAR TRACTOR CO,

MAPLETON, ILLINOIS

EMC ENVIRONMENTAL EQUIPMENT

COAL (J 2% SULFUR)

105,000 8CFM (TOTAL = 2 BOILERS)
START=yp 1789

DOUSLE ALKALI (CONCENTRATED)
STATUS « PLANNEDSCUNTRACT AWARDED

*BRG08 AT THE MAPLETON PLANT, AN ADGITIONAL

4 NEW BOILERS ARC PLANNED FOR OTARTeUP IN TNE
EARLY 1980°8, INSTALLATION FOR THESKE TWO HAS
STARTED, THEY WILL CACH BE ZOUIPPED

WITH FMC OOUBLE ALKALI FEO SYSTEMO. THEY WILL
SHARE REGENERATION ANO BLUDGE MANOLING PACILITIES
WITH THE GTHER THREL PED SYSTEMS AT THIS SITE,

CATERPILLAR TRACTOR CO.

MORTON, ILLINGIN

ZURN INDUSTRIES

COAL (3.,2% BULFUR)

309000 9CPFM (TOTAL = 2 BOILENS)
START=yp /78

OOUBLE ALKALI (DILUTE)

8TATUS < OPERATIONAL

*8KEB08 THE CATERPILLAR MORTON PLANT UTILIZ2ES ZuAan
INOUBTRIES® OILUTE MODE DOUBLE ALKALI TECHNALOSY
TO CONTROL EMISSIONS PROM THE STEAM PLANT, -
*187 QTR 793 AN OPERATING PEAMIT HAS QLEN SRANTED
FOR THE PLANT 8Y IEPA. OURING THE AEPORT PERIQD
FGO SYSTEMS § AND 2 YIELOED AELIAGILITY vaLuEs

OF 99,7% AND 80.9% RESPECTIVELY, MIST ELININATOR
PLUB?!NB AND FROZEN PIPING WERE MAJOR CAUDES OF
DOWNTIME,




STATUS TO APRIL 1979

SECTION 3 (CONTINUED)

SUMMARY OF FGD SYSTEMS ON INDUSTRIAL SOILERS

COMPANY INFORMATION

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

CATERPILLAR TRACTOR Co,
MOSSVILLE, ILLINOIS

FMC ENVIRONMENTAL EQUIPMENT
COAL (3.2% SULFUR)

140,000 SCFM (TOTAL = 4 BOILERS)
START=UP  10/7%

DOUBLE ALKALI (CONCENTRATED)
STATUS = OPERATIONAL

*BKGD: THE CATERPILLAR MOSSVILLE PLANT NAS UTILe
IZED FMC CUNCENTRATED MODE FGD SYSTEM EACH MEATING
SEASON SINCE OCTOBER 1973, THERE ARE FOUR COAL~
FIRED BOILERS, EACHM POSSESSING A SEPARATE SCRuUB-
BING TRAIN,

*13T QTR 793 THE OPERATION OF FGD SYSTEM CONTINUES
TO BE FLUCTUATING AND SPORADIC., MIST ELIMINATOR
PLUGGING AND CMEMICALS IMBALANCE ARE TME MAJOR
PROBLENS,

CELANESE CORPORATION

CUMBERLAND, MARYLAND
NHEELABRATOR=FRYE/ROCKWELL INT
COAL (1.02.0% SULFUR)

50,700 scru (1 BOILER)

START=yp 12779

DRY LIME 3cRrussINne

STATUS = PLANNED=CONTRACT ANARDED

*8KG03 A SPRAY DRYER/FABRIC FILTER CONFIGURATION
WILL BE USED TO CONTROL PARTICULATE AND SO2
EMISSIONS FROM A COAL~FIRED BOILER AT THE
CUMBERLAND PLANT, A DRY WASTE PRODUCT WILL BE
GENERATED., CONSTRUCTION WILL BEGIN IN JUNE 1979
WITH START=UP EXPECTED 8Y THE END OF 1979,

CHEVYRON U.3.A. INC.

BAKERSPIELD, CALIFORNIA

KOCH ENGINEERING

OIL (1.1X SuLFuR)

248,000 SCFM (TOTAL < 18 BOILERS)
START=up 1778

300TUM CARBONATE SCRUBBING
STATUS « OPERATIONAL

*BKGD: CMEVRON U.S.A. UTILIZES THREE KOCH ENGINE~
ERING ABSORBERS TO REMQVE 302 FROM THE FLUE GAS OF
CIGHTEEN BOILERS., THE SYSTEMS ARE DESIGNED TG
REDUCE 302 EMISSIONS To LESS THAN 70 PPN,

%187 QTR 79t THE FED SYSTEMS OPERATED PROBLEM=FREE
ODURING THE QUARTER DEMONSTRATING AN AVAILABILITY
INOEX OF 100%,

CHEVROMN U.3.A. INC.

BAKERSFIELD, CALIFORNIA

KOCH ENGINEERING

OIL (1.1X suLrumr)

186,000 SCFM (TOTAL - 12 BOILERS)
START=yp /79

S00IUM CARBONATE SCRUBBING
STATUS = CONSTRUCTION

2137 QTR 793 CHEVRON U.$3.A, IS INSTALLING

TW0 MORE FGD SYSTEMS AT THE BAKERSFIELD OIL SITE.,
THESE wWILL BE ONCE=THROUGH, S00IUM CARSONATE
SCRUBBING 3YSTEMS AND ARE SCHEDULED TO 6O ONne
STREAM BY JuLY 1979, CONTRACT HAS BEEN AWARDED
TO XOCH ENGINEERING FOR THE DEIIGN AND INSTALLA~
TION OF THE TWQ SYSTEMS. CONSTRUCTION HAS STARTED
IN JANUARY 1979,

DOUBLE sarreL oIL co,
BAKERSFIELD, CALIFORNIA
Ce€ NATCO .

OIL (21.12 SULFUR)

12,800 SCPM (1 BOILER)
START=yp 6/718

S00IuM MYDROXIDE SCRUBBING
STATUS « QPERATIONAL

*8KG01 C~& NATCO SUPPLIED THIS FGD SYSTEM AS A
PROTOTYPE UNIT, EXTENSIVE TESTS WERE PERFORMED
OVER A WIDE RANGE OF SEVERAL PARAMETERS INCLUDING
PM, L/6 RATIO AND SPRAY NOZZLE DESIGN.

%187 QTR 79: THE RECIRCULATION PUMP SEAL NEEDED
REPLACEMENT,

OUPONT, INC.

ATHENS, GEORGIA

VENOGR NOT YET SELECTED

COAL (1.5% suLrun)

280,000 ScFM (TOTAL = 3 30ILERS)
START=yp 12783 ’

OOQUSLE ALKALI

STATUS = PLANNED=CONSIDERING 302 CONTROL

*B8KGD2: DUPONT ANNOUNGCED PLANS T0 ERECT A CHEMICAL
PLANT NEAR ATHENS, GEORGIA. THE PLANT WILL HAVE
THREE COAL~FIRED BOILERS, WITM ONE ON STanoBY,

THE COMPANY HAS SELECTED THE DOUBLE ALKALI PROCESS
A3 THE BASIS FOR A PRELIMINARY EVALUATION OF AlR
POLLUTION CONTROL STRATEGY,

*13T QTR 79t THE PLANT IS SCHEDULED TO STARTUP BY
LATE 19aS,

FIREITONE TIRE AND RUBBER CO.
POTTSTOWN, PENNSTLVANTA

FHC ENVIRONMENTAL EQUIPMENT
COAL (2.5 - 3,03 suLrum)

8070 SCFM (13,000 ACFM @ 300 F)
START=yp 17718 ‘
OOQUBLE ALKALI (CONCENTRATED)
STATUS = OPERATIONAL ’

*8KGD3 THE FGD SYSTEM AT FIRESTONE~POTTSTONN
CONSISTS OF AN FMC OQUBLE ALKALI DUAL THROAT
VENTURI SCRUBBER. THI3 CONTROL SYSTEM wAS BUILT
AS A DEMONSTRATION PROJECT FUNDED BY FIRESTONE,
*18T QTR 79: DURING THE PERIOD, FGD 3YSTEM OPER~
ATED WITH RELIABILITY VALUE OF 93.6%, THE MAJOR
CAUSES OF DOWNTIME WERE PLUGGING OF SPRAY NOZILES,
REPAIRS ON VACUUM FILTER, SEPARATOR AND RECIRCU~
LATION LINE,
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FuC (S00A ASH PLANT)

SREEN RIVER, WYOMING

FMC ENVIRONMENTAL EQUIPMENT
COAL (13 SULFUR)

446,000 3CFM (TOTAL = 2 BOILERS)
STARY=yP $/76

SODIUM CARBONATE 3CRUBEBING
STATUS = OPERATIONAL

*BKGD: THE FGO SYSTEM CONSISTS OF TwQ FMC SODIUM
SCRUBBING UNITS TQ REMOVE SULFUR OIOXIDE AND PART-
ICULATE MATTER FROM THE FLUE GAS OF TwO BOQILERS,
#18T QTR 793 THE PLANT REPORTED NO MAJOR OPERATING
PROBLEMS, DURING THIS PERIOO THE RELIABILITY
VALUE OF THE FGD SYSTEM WAS REPORTED TO BE

CLOSE Y0 to0x,

GENERAL MOTORS CORPORATION
OAYTON, OWID

ENTOLETER, INC.

COAL(0.7% = 2.0% SULFUR)

36,000 SCPM (TOTAL = 2 BOILERS)
START=UP "9/T8

S00IUM HYDROXIDE SCRUBBING
STATUS = OPERATIONAL

«8KGD: THE FGD SYSTEM CONSISTS OF TwO ENTOLETER
SODIUM HYDROXIDE SCRUBBING UNITS TO CONTROL EMIS-
SIONS FROM TWO 60,000 LB/MR COAL=FIRED BOILERS.
«1ST QTR 793 INSTALLATION OF THE NEW NASTELLOY=G
MIST ELIMINATORS HAS BEEN COMPLETED. AN
AVAILABILITY OF 80X WAS REPORTED FOR THIS PERIOO.

GENERAL MOTORS CORPORATION
PARMA, OWIO

@M ENVIRONMENTAL

COAL (2.5X SULFUR)

128,400 SCFM (TOTAL = & BSOILERS)
START=yP 3774

OGUSLE ALKALI (DILUTE)

STATUS = OPERATIONAL

«B8KGD1 THE FGD SYSTEM CONSISTS OF 4 GM=DESIGNED
OUAL ALXKALI SCRUBBERS QPERATING ON 4 BOILERS. THE
SCRUBBERS HANDLE A TOTAL 240,000 ACFM OF FLUE GAS,
#1387 QTR 791 AN OPERABILITY OF 391 WAS REPORTED
FOR THE PERIOD. CHEMICAL BALANCE PROBLEMS WERE
ENCOUNTERED IN DECEMBER ANO CONTINUED THROUGH MQST
OF THE PERIOD, MNIGM PH CAUSED PLUGGING IN THE TOP
TRAY, THE PH PROBES USED FOR CONTROLLING CHEMICAL
FEED WERE RELOCATED, HIGH EXCESS AIR ANO CMANGES
IN THE L/G RATIO ARE BELIEVED TO BE THE CAUSE.

GENERAL MOTORS CORPORATION
PONTIAC, MICHIGAN

64 ENVIRONMENTAL

COAL (0,841 SULFUR)

107,300 3CFM (TOTAL = 2 SOILERS)
START=UP /76

S0DIUN MYDROXIDE SCRUBBING
STATUS = OPERATIONAL

«BKGDt THE SCRUBBER SYSTEM CONSISTS OF TRO Go.N.
SO0IUM UNITS FOR THE REMOVAL OF FLYASH AND SULFUR
DIOXIDE FROM THE FLUE GAS OF TWQ COAL-FIRED
BOILERS,

#1837 QTR 793 PREISURE FILTERS HAVE BEEN INSTALLED
IN TME RECIRCULATION LINES TO PREVENT FURTHER
ABRASION PROGLEMS IN PUMPS ANO PIPING DUE TO
FLYASH, TO DATE, AN AVAILABILITY OF 100X WAS
REPORTED FOR THE PERI00.

GENERAL MOTORS CORPORATION

$T. LOULS, MISSOURE

A.0. LITTLE o
COAL (3.2% SULFUR)

64,000 SCFM (TOTAL = 2 BOILERS)
START=ypP Qs72

SO00IUM MYDROXIDE SCRUBBING
STATUS = OPERATIONAL

*8KGD3 THIS 302 CONTROL SYSTEM CONSISTS OF TWO GM
DESIGNED 300IUM SCRUBBING UNITS OPERAGLE ON TWO

0F THE FOUR COAL-FIRED BOILERS. THE SYSTEM IS
EQUIPPED WITH 60 F RENEAT AND HAS THE CAPABILITY
FOR FGD SYSTEM 8YPASS.

#18T QTR 79t A SHORTAGE OF CAUSTIC AND A FAN
BEARING FAILURE CAUSED SOME DOWNTIME DURING MARCH,
THE SYSTEM WAS SHUT DOWN FOR THE SUMMER SEASON

AT THE END OF MARCH.

GENERAL MOTORS CORPORATION
TONOWANDA, NEW YORK

FHC ENVIRONMENTAL CQUIPMENT
COAL (1.2% SULFUR)

92,000 SCFM (TOTAL ~ & BOILERS)
START=uP e/7S

300IUM MYDROXIDE SCRUBBING
STATUS = OPERATIONAL

*@KGD: THE FGD SYSTEM CONSISTS OF FOUR &M SQ001IUM
SCRUBBING UNITS FOR THE REMOVAL OF PARTICULATES
AND SULFUR DIOXIDE FROM FOUR COAL-FIRED BOILERS,
#18T QTR 791 THE FOUR STAINLESS STEEL 3TUB STACKS
HAVE CORROODED DUE TO ACID CARRY, A DECISION

TO EITHER RELINE OR REPLACE THEM MAS NOT BEEN
MADE. TO DATE, AN AVAILAGILITY OF 100X waS
REPORTED FOR THE PER100.

GEORGIA=PACIFIC PAPER (O,
CROSSETT, ARKANSAS

NEPTUNE AIRPOL, INC,

BARK,COAL/OIL (1.5% = 2,02 SULFUR)
220,000 SCFM (1 BOILER)

START=ypP /7S

CAUSTIC WASTE STREAM

STATUS = OPERATIONAL

*8K60 THE FGD SYSTEM CONSJISTS OF AN AIRPOL
CAUSTIC SCRUBBING UNIT TO REMOVE SULFUR DIOXIDE
ANO PARTICULATE MATTER FROM THE FLUE GAS OF A
COAL/BARK OR OIL/BARK POWER BOILER., THE SYSTEM [$8
PRECEVED 8Y CYCLONES FOR PARTICULATE REMOVAL.

#18T QTR 79t THE PLANT REPORTED NO OPERATING
PROBLEMS THIS QUARTER, BARK WAS BURNED DURING THE
PERIOD WITH SUPPLEMENTAL OIL BURNED PART OF THE
TIME.
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GETTY OIL COMPANY

GAKERSFIELD, CALIFORNIA

FMC ENVIRUNMENTAL EQUIPMENT
OIL (1413 SULFUR)

72,000 SCFN (TOTAL = & BOILERY)
START=yp 6/77

$00IUM CARBONATE 3CRUSBSBING
STATUS = OPERATIONAL

BETTY OIL COMPANY

OAKERSFIELD, CALIFORNIA

IN*HOUSE DESIGN

OIL (1.1% SuLrFum)

891,000 3CPM (TOTAL = 81 BOILERS)
STARTUP 12/78

S0DIUM CARBONATE SCRUBBING
STATUS = OPERATIONAL

GETTY OIL COMPANY

ORCUTT, CALIFORNIA
IN=HOUSE DESIGN

OIL (4,0% QuULFUR)

9000 8CFM (1 BOILER)
STARTeyp 617

S00IUM HYDROXIDE SCAUBBING
STATUS = OPERATIUNAL

BACKGROUND AND SUMMARY 0F RECENT OPERATIONS
*9KGOS FMC SUPPLIED THIS SUDIUM CARBONATE SCRUB«
BING SYSTEM IN JUNE 1977, GETTY ENGINEERS HAVE
PERFORMED MAJOR MODIFICATIUNS TO IMPROVE THE
PERFORMANCE,

*187 GTR 791 THE SYSTEM wA3 INUT DUWN DURING TuIs
PERIOD,) AND MAY KEMAIN INOPERABLE IN THE NEAR
FUTURE DUE TU THE INTRICACIES IN THE CURRENT OIL
PRICING REGULATIONS,

*8KGOt GETTY OlL CUMPANY HAS DEVELOPED AN INe
HOUSE FGO PROCESS OESIGN TO GCONTROL EMISSIONS FRQOM
81 STEAM GENERATORS, AT THE BAKERSFIELD EOR 3ITE,
THERE WILL Q€ 9 PGO OYSTEMS, EACH CONTROLLING FLUE
GAS GENERATED BY 9 3TEAM GENERATORS, EACH SYSTEM
WILL INCLUOE AN ABSORBER MOODULE CONTAINING THREE
FLEXITRAYS AND ONE PLEXIMESH MIST ELIMINATOR,

%187 QTR 791 LAST FOUR SYSTEMS nERE STARTED UP
OURING THIS PERIOD, AFTER PERFORMANGE TESTING,
UNLY & QUT OF THE 9 3YSTEMB REMAINED OPERATIONAL.

*BRGD1 FMC SUPPLIED THE ORIGINAL FGD sYETEM,
HOWEVER, GETTY ENGINEEZRS WAVE PERPOAMED EXTENSIVE
MOOIFICATIUNS TO IMPROVE THE 802 AEMOVAL, THZ
OISC=ANO=UONUT TRAYS MAVE SEEN REPLACED BY A
MUNTERS MIXING UNIT A8 THE PACKING MATEAIAL.

2187 QTR 791 THE FGO SYSTEM NAS BEEN OPENATIONAL
SINCE MARCH 10. COMPLIANCE TESTING WAS CARRIED
OUT AND AT THE TIME OF THE REPORT RESULTS HAD NOT
SEEN RECLIVAD, NO PLUGBING MAS OCCURRED SECAUSE
OF THE MYOROCLONES IN THE RECINCULATION LINES,

SREAT SOUTHERN PAPER €O,
CEOAR SPRINGS, SEORGIA
NEPTUNE AIRPGL, INC.

BARK,COAL/OIL (1,08 = 2.0% SuLFUR)

830,000 8CFM (T0TAL = 2 BOILERS)
START=yp /78

CAUSTIC wWASTL STREAM

STATUS = OPERATIONAL

SBKGDS THE FOD SYSTEM CONBIATS OF TWO AIRPOL
CAUSTIC SCRUBBERS TO CONTROL PARTICULATE AND
QULFUR DIOXIDE FROM TWO POWER BOILERS, THE
PRINARY FPURL I8 DARK/COAL (BARK/OCIL I8 FIRED
OCCASIONALLY),

*187 QTR 79¢ PROBLEMS ARK BTILL ENCOUNTERED WITM
PUNP SEALS., THE RECINCULATION PUMPS NWITH NEW SLAL
WATER PRESSURE UNITCNES, ARE NUW OPERATING WITH
CONVENTIONAL PACKING ANO ARE ROTATED DAILY 10
REPLACE RINGS,

GRISSOM AIR FPONCE BASE

BUNKER WILL, INOIANA

NEPTUNE AIRPOL, INC,

COAL (3.,0% = 3,5% BULFUR)
38,000 SCFM (TOTAL = 3 SOILERS)
START=ye  §1/79¢

O0UBLE ALKALI (CONCENTRATED)
STATUS = CONSTRUCTION

-n Seoseses o6
*187 QTR 793 CONATRUCTION HAS BEGUN ON A 32,000
8CFM CONCENTRATED DQUBLE ALKALL FGD SYBTEM, THE
SYSTEM IS SEING SUPPLIED BY AIRPUL INOUSTRIES AND
CONSISTS OF 2 PARALLEL VENTURI SCRUSBENS, EACH
FOLLOWED 8Y A CYCLONIC SEPARATOR AND A STUS STACK,
AIRPOL MAS GUARANTERD THAT EMISSIONS FROM THE
SCRUBBER WILL NOT EXCEED 1.2 LB/MM BTU 802 OR
O0e171 LB/MM BTU FOR PARTICULATE,

WARRIS MINING CO.

GPRUCE PINE, NURTH CANOLINA
NelNe BLY MANUFACTURING CU,

COAL (0.8% BULPUR)

8,000 3CFM (TOTAL = 2 QOILERS)
START=yp 0/13

WATEN BCRUNBING (NA,NHJ 0PTN,)
STATUS = INDEFINITELY 8WUT DUWN

*8K301 THE FGD SYSTEM CONSISTS OF A m.n. SLY INe
PINJET SCHUBBER CURRENTLY BEING USED STRICTLY A8 &
PARTICULATE CUNTROL DEVICE, THE SYSTEM WAS THE
CAPAGILITY OF SCRUBBING WITH AMMONIA OR CAUSTIC

IF SU2 CUNTROL 19 NECESSARY, HOREVER, AS LONG AB
CURRENT LUm=BULPUR COAL BUPPLIES LAST, THEREZ 18 NO
NEED FOR 8502 CONTROLS,

INLAND CONTAINER CORPORATION
NEW JOWNBONVILLE, TENNESSER
NEPTUNE AIRPOL INC,

WOOD/SPENT LIQUOR («3,0% SULFUR)
194,000 scrm (1 woILER)

STANT=yP 3/79
AMMONIA SCRUNBING
STATUS = CONSTRUCTION

*8KGO! AN AIRPOL DESIGNED PARTICULATE AND 802
CONTROL SYSTEM AT THIS PAPER MILL NILL CONSIAT OF
A VENTURI SCRUBUER AND SEPARATOR/AGSORBER COMBINA=
TION WITH A CHEVRON MIBST ELIMINATOR,

10
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ITT RAYONIER. INC,

FERNANDINA BEACH, FLURIDA
NEPTUNE AIRPOL, INC.

BARK,OIL (2,0% = 2,5X SULFUR)
176,000 SCFM (TOTAL ~ &4 BOILERS)
START=yp 0/75

S00JUM HYDRUXIDE SCRUBBING
STATUS = OPERATIONAL

*8KG0t AT FERNANDINA BEACHM, ITT RAYONIER FIRES
BARK AND OIL IN TwO OF THE FOUR PROCESS STEAM
BOILERS. PARTICULATE AND 302 EMISSIONS ARE CON-
TROLLED IN TWO AIRPOL SCRUBBING TRAINS,

#«18T QTR 79: THE FGD SYITEM OPERATED CONTINUOUSLY
THROUGHOUT THE PERIOD WITH 100X RELIABILITY.

KERR=MCGEE CHEMICAL CORP,

TRONAy CALIFORNIA

COMBUSTION EQUIPMENT ASSOC,
COKE/COAL/0IL (0,53 = 5.,0% SULFUR)
490,000 SCFM (TOTAL = 2 BOILERS)
START=UP e/78

S00IUM CARBONATE SCRUBBING

STATUS = OPERATIONAL

#8KG03 THE FGD SYSTEM CONSISTS OF A COMBUSTION
EQUIPMENT (CEA) 300A ASH SCRUBBING SYSTEM WHICH
REMOVES FLYASH AND SULFUR DIOXIDE FROM THE FLUE
GAS OF TME TwO COAL=FIRED BOILERS,

137 QTR 793 THE 317L 33 SIEVE TRAYS ARE WORKING
WELL, FUEL USED, WAS A NIXTURE OF 0,52 SULFUR
COAL AND 3,5% SULFUR COKE., BOTH SCRUBBERS
DEMONSTRATED 100X RELIABILITY DURING TMIS PERIOD.

MEAD PAPERBOARD CO.

STEVENSON, ALABAMA

NEPTUNE ALRPOL, INC.

0IL (1.9% = 33 SULFUR)

100,000 SCFM (TOTAL = 2 BOILERS)
START=yP 073

S00IuUM CARBONATE 3SCRUBBING
STATUS = OPERATIONAL

*BKGD: AINPOL HAS SUPPLIED A PARTICULATE

AND 802 CUNTROL SYSTEM FOR THE TWO OIL<FIRED
BOILERS AT THIS MEAD PULP MILL.

#1537 QTR 79t THE SCRUBSER DEMONSTRATED 100% REL:~
ABILITY DURING THE REPORT PERIQD.

MINN=QAK FARMER’S CO=OPERATIVE
WAHPETON, NORTH DAKOTA

ROCH ENGINEERING

LIGNITE (1,08 SULFUR)

164,000 3CFM (TOTAL = 2 BOILERS)
START=yp 77

AMMONIA SCRUSSING

STATUS = OPERATIONAL

*8KG02 KOCH ENGINEERING MAS SUPPLIED TWO AMMONIA=
BASED 302 CONTROL SYSTEMS FOR THESE COAL-PIRED
Q0JLERS, EACH YEAR THME PLANT ONLY PRODUCES SUGAR
OURING THE SEPTEMBER=FEBRUARY PERIOD,

*18T QTR 791 MODIFICATIONS TO CORRECT AN EXCESS
HEAT PROBLEM AT THE DIGESTERS ARE PLANNED POR
THIS SUMMER, THE SYSTEM HAS OPERATED ALMOST
TROUBLE=FREE THIS QUARTER,

MOBIL OIL COMPANMY

SUTTONWILLOW, CALIFORNIA
HEATER TECHNOLOGY

OIL (1.1% SULFUR)

80,500 3CFM (TOTAL = 7 BOILERS)
START=yp [ 7A4 )

S0DIUM CARBONATE SCRUBSING
STATUS = CONSTRUCT1ON

*@KG0s MOBIL OIL HAS PURCHASED SEVEN EDUCTOR=TYPE
SCRUBBERS FROM MEATER TECHNOLOGY FOR THE CONTROL
OF EMISSIONS FROM 7 STEAM GENERATORS (2% MM BTU/
HR), EACH SYITEM CONSISTS OF A VENTURI SECTION, A
RECYCLE TANK, AND AN OUTLET DUCT WITH A MIST
CLIMINATOR,

*«18T QTR 7931 STARTaUP OATE MAS BEEN EXTENDED TO
APRIL 1979 DUE TO OELAYS IN AWARDING SUBCONTRACTS
FOR PIPING ANU OTHER wWORK,

MOBIL OIL ComPANnY

SAN ARDO, CALIFORNIA

IN"HOUSE OESIGH

OIL (2.0% = 2,25% SULFUR)

179,000 SCFM (TOTAL <« 28 BOILERS)
START=yp 9/74

80DIUM HYDROXIDE SCKUBBING
STATUS = OPERATIONAL

*3KD63 MUBIL WAS DESIGNED THE FGD SYSTEM BY IN~
HOUSE ENGINEERING BASED ON A PATENTED 3S00IUM HYDRe
OXIDE SCRUBBING PROCESS. THE l1.D. FANS ARE LINED
wiTH EPOXY RESIN TO REDUCE CORRQSION.

«18T QTR 798 ONLY 9 OQUT OF THE 28 STEAM GENERATORS
WERE OPERATING DURING THIS PERIOD, MOBIL REPORTS
THAT THIS SITUATION MAY CONTINUE THROUGH SEPT,
1979 SECAUSE OF THE INTRICACIES IN TME CURRENT
PRICING REGULATIONS,

NEKOOSA PAPERS, [NC.

ASHOOWN, ARKAN3AS

NEPTUNE AIRPOL, INC.

COAL (13 = 1,5% SULFUR)

211,000 SCFM (TOTAL = 1 BOILER)
START=yp 2/76

CAUSTIC SCRUBBING

STATUS = OPERATIUNAL

*BKG0s THE FGO SYSTEM CONSISTS OF TwQ AJRPOL
CAUSTIC SCRUBBERS CONTROLLING FLYASHW AND SULFUR
0I0X10€,

187 QTR 791 NO NAJOR FGCD SYSTEM RELATED PROBLEMS
WERE ENCOUNTERED., THE SYSTEM WAS DOWN FOR ABOUT
ONE wWEEX ODUE TO MILL EXPANSION WORK ANO
PULVERIZER AND BUCKET ELEVATOR PROSLEMS. THE
PLANT HAS BEGUN TO BURN 30ME BARK, AN AVAILABIL~-
ITY VALUE OF 100X wAS REPORTED FOR THE FGD SYSTEM,
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NORTHERN OH10 SUGAR COMPANY
FINDLAY, OMIO

GREAT WESTERN SUGAR

COAL (1.2% SULFUR, AVERAGE)
65,230 SCFM (TOTAL - 2 BOILERS)
START=yp 10/7a

S00IUM CARBONATE SCRUBBING
STATUS « TERMINATED

*8KGD: THE VENTURI TOWER WAS MAINLY OESIGNED FOR
PARTICULATE CONTROL, AND wAS STARTED UP IN OCTOBER
1974, PARTICULATE AND 302 REMOVAL EFFICIENCIES
WERE 90X AND 763 RESPECTIVELY, THE s02 CONTROL
WAS EFFECTED B8Y THE PROCESS CONDENSATE USED FOR
SCRUBBING (PH28,7),

THIS PLANT MAS TERMINATED ALL SUGAR PRODUCTION
OPERATIONS, THE SCRUBBER OPERATED FROM OCTOBER
1974 THROUGH THE 1977-1978 SEASON BEFORE THE
SHUTDOWN OCCURRED,

NORTMERN OWIO SUGAR COMPANY
FREEMONT, OWIO

SAREAT WESTERN SUGAR

CoAL (13X SuLFUR)

40,000 SCFM (TOTAL « 2 BOILERS)
START=UP  10/75

S003UM HYOROX1DE 3CRUSSING
STATUS = OPERATIONAL

*8KGD: PARTICULATE AND 302 EMISSIONS ARE BEING
CONTROLLED BY A JCRUBBER/ABIORBER MODULE OF PRQe
PRIETARY DESIGN. THE PLUE GAS I3 GENERATED BY Tno
UNIOM BOILERS, EACM RATED a 700000 LB/HR STEAM,

NO INFORMATION ON OPERATIONAL EXPERIENCE MAS BEEN
MADE AVAILABLE 8Y PLANT PERSONNEL,

PPIZER, INC,

EAST 8T, LOUIS, ILLINOLS
INeHOUSE DESIGN

COAL (3.3% suLFuR)

80,000 8CFM (TOTAL 3 BOILERS)
STARTeyp 978

LINE SCRuBBING

STATUS « OPERATIONAL

*8KGD: PFIZER HAS PERFORMED FULL=SCALE TESTING ON
THE NLALEWIS SCRUBBER AT THE €. 3T, LOUIS PLANT
FOR FOUR YEARS, WITH S0ME OESIGN MODIFICATIONS,
THE LIME SCRUBBING SYSTEM MET TMHE REQUIRED
STANDARDS 8Y THE END OF 1978,

*18T QTR 793 A RELIABILITY oF 953 WAS REPORTED,
THE OUWNTIME WAS REQUIRED FOR THE INSPECTION OF
THE MIST ELIMINATOR AND CRUBBER INTERVALS.

PHILLIP MORRIS, INC.
CMESTERFIELD, VIRGINIA

FLAKT, INC,

COAL (1,43 SULFUR DE3IGN)
39,000 scrm (TOTAL = 1 BOILER)
STARTeyp /79

S00UM CARBONATE SCRuUBaING
STATUS = CONSTRUCTION

*18T QTR 791 CONSTRUCTION IS NEARING COMPLETION ON
A NON=HEGENERABLE 300IUM CARBONATE FGD SYSTEM
(SUPPLIED BY FLAKT, INC.) WHICM WILL CONTRGL
EMISSIONS FROM A NEW PULVERIZED COALFIRED BOILER
GENERATING FLUE GaAS EQUIVALENT TO 30 Mw, THE ’
FLAKT SYSTEM WILL REMOVE A MINIMUM OF 90% OF ThE
802 FROM 2/3 OF THE FLUE GAS) THE REMAINOER OF THE
GAS WILL 8E USED FOR REMEAT,

REICHNOLD CHEMICALS, INC.
PENSACOLA, FLORIDA

NEPTUNE AIRPOL, INC.

W000 & OIL (2% SULFUR)

80,000 stru (TOTAL = 2 BOILERS)
STARTeyp /7%

8001UM CARUONATE SCRUSSING
STATUS = OQPERATIONAL

*8KG0I AT PENSACOLA, REICHNOLD CHEMICALS FIRES
WOOD AND OIL IN TWwQ STEAM OQOILERS, PARTICULATE
ANO 302 EMISSIONS ARE CONTROLLED IN TWO AIRPOL
SCRUBBING TRAINS CONSISTING OF VENTURI SCRUBSER
AND SEPARATOR COMBINATION,

*13T QTR 795 NO INFORMATION ON OPERATIONAL EXPER~
IENCE wAS MADE avalLaBLE,

RICKENBACKER AIR FURCE BASE
COLUMBUS, ONIO
RESEARCH=COTTRELL/8ANCO

COAL (3,62 SULFUR)

55,000 SCFM (TOTAL » 7 BOILERY)
START=yp 3/7¢

LIMESTONE SCRUBBING

STATUS = QPERATIONAL

*8KGD2 TH]S RESEARCH=CUTTRELL/UACHO LINE FGD UNIT
WAS FIRST PLACED IN SERVICE MARCH 11, 1976,

THE SYSTEM wa3 INITCHED UVER TO LIMESTONE IN APRIL
1977, ANG HAS REMAINED IN THAT OPERATING MODE TO
DATE,

*1S30 QTR 791 & TOTAL OF & DavS OUWNTINE wERE
REPORTED FOK THIS PERIOD, YIELDING AN AVAILABILITY
UF 95.6X., PLUGGING OCCURRED IN THE 137 STaGe
LEVEL Tank LINE. 902 REMOVAL EFFICIENCIES OF 8ue
85X WERE ACMIEVED wiTH INCREASED THE LIMESTONE
FEED,

SANTA FE ENERGY CORP,
BAKERSFIELD, CALIFURNIA

ne ENVIRONMENTAL EQUIPMENT
OIL (1.9% SuLFuR)

70,000 SCFM (TOTAL = & BOILERY)
STARTeyp $/79

DOUBLE aLxaLl (CONCENTRATED)
STATUS = CONSTRUCTION

*8KGDt SANTA FE ENERGY CURP,, FORMERLY CNANSLOR
WESTERN GIL CO., PURCHASED a DOUBLE ALKALI FGD
SYSTEM FRUM FmC,

*137 QTR 793 CONSTRUCTION IS NEARING COMPLETION,
8UT THE STARTeUP DATE MAS BEEN FURTMER EXTENDED TO
MAY 1979 DUE TO PROJECTED OELAYS IN DUCTING
INSTALLATION AND GENERATOR STARTeyp,

-
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SHELL OIL COMPANY

BAKERSFIELD, CALIFORNIA

VENOOR NOT YET SELECTED

0IL (1.1X% SULFUR)

99,000 SCFM (TOTAL = 8 BOILERS)
START=UP 0/ 0

PROCESS NOT YET SELECTED

STATUS = PLANNED=CONSIDERING 302 CONTROL

*8KGD: SHELL OIL IS CONSIDERING IMPLEMENTING FGD

TECHNOLOGY TO CONTROL EMISSIONS FROM 8 SMALL OIL-
FIRED (1.13 SULFUR) STEAM GENERATORS. NO PRUCESS
OR START<UP DATE HWAVE AS YET BEEN SPECIFIED. AN

802 REMOVAL EFFICIENCY OF 94X wILL 9E NEQUIRED.

SHELL OIL COMPANY

TAPT, CALIFORNIA

VENOOR NOT YET SELECTED

0IL (1.1%2 SULFUR)

23,000 SCFM (TOTAL = 2 BOILERS)
STARTeYp .0/ 0

PROCESS NOT YET SELECTED

STATUS < PLANNED=CONSIDERING 302 CONTROL

#BKGOS SHELL OIL I3 CONSIDERING IMPLEMENTING FGO

TECMNOLOGY TO CONTROL EMISSIONS FROM 2 SMaLL OIL~
FIRED (1.1% SULFUR) 3TEAM GENERATORS, NO PROCESS
OR START=UP DATE HAVE AS YET BEEN SPECIFIED. AN

802 REMOVAL EFFICIENCY OF 94% wILL BE REQUIRED.

SHELLER GLOBE CORP,

NORFOLK, VIRGINIA

Wele SLY MANUFACTURING CO.

COAL (¢ 1.,0% SULFUR)

8,000 SCFM (TOTAL = 1| BOILER)
START=UP /18

S00IUM WYOROXIDE SCRUSBING
STATUS = INDEFINITELY SHUT OOwWN

*8KGO! APTER SYSTEM RESTARY IN OCTO8ER 1977,
THERE MAVE BEEN NO PROBLEMS RESULTING FRUM EITHER
BOILER OR SCRUBBER OPERATIONS. THE PLANT UNOER=-
WENT A VIRGINIA EPA INSPECTION AND WAS FOUND TO BE
IN COMPLIANCE WITH THE PARTICULATE EMISSION
REGULATIONS,

*4TH QTR 783 NO SCRUBBER RELATED PROBLEMS HAVE
OCCURRED DURING THIS REPORT PERIOD., AT PRESENT
THE USE OF NAOM HAS BEEN OISCONTINUED, 30 THIS
SYSTEM MAS BEEN MOVED TO OUR "INDEFINITELY
SHUTDOWN® STATUS,

8%, JOE IINC CO.

MONACA, PENNSYLVANIA

BUREAU OF MINES

COAL (2.5% = 4,35% SULFUR)
142,000 8CPM (TOTAL = 1 BOILER)
START=UP a7

CITRATE PROCESS

STATUS = CONSTRUCTION

#8KG0s CONSTRUCTION CONTINUES ON THE CITRATE
PROCESI SCRUBBING IVITEM WMICH wiLL CONTROL S02
EMISSIONS FROM A 60=Mw (NOMINAL PEAK CAPACITY)
COALFIRED POWER GENERATING UNIT, STARTUP IS NOw
SCHEDULED FOR APRIL 1979. THI3 SYSTEM WILL ALSO
S€ REPORTED IN THE EPA/PEDCO UTILITY FGD SURVEY,
SINCE THE SYSTEM wILL BF OPERATED WITW A UTILITY-
@YPE LOAD PROFILE, OURING THE ONE=YEAR DEMONSTRA~
TION PERICD,

STRATHMORE PAPER COMPANY
WORONOCO, MASSACHUSETTS
NIKNOPUL CORPORATION
COAL/0IL (0,75=3,0% SULFUR)
22,000 SCFM (1 BOILER)
STARTsyP $/719

DRY LIME SCRUBBING

STATUS = CONSTRUCTION

*8KGDS THE DRY SCAUBBING SYITEM SUPPLIED B8Y
MIXROPUL TO REMOVE PARTICULATE MATTER AND 302
FROM THE FLUE SAS WILL HAVE A 3PRAY DRYER AND
FABRIC FILTER CONFIGURATION, IT wILL GENERATE A
DRY WASTE, STARTUP 1S SLATED FOR MAY 1979.

SUN PROODUCTION COMPANY

FELLOWS, CALIFORNIA

C=€ NATCO

OIL (1.4% SULFUR)

$,000 SCFM (12,000 ACFM @ S70 F)
START=yp 5/79

S0DIUM HYDROXIDE SCRUBBING
S$TATUS = CONSTRUCTION

#BXGDS SUN OIL HAS FOUR 25 MM BTU/HR AND TwO S50 MM
BTU/HR STEAM GENERATORS AT THIS OIL SITE, THE
CRUDE OIL HAS 1.8 PERCENT SULFUR,

#1387 QTR 79: CeE NATCO I3 CONSTRUCTING THE SYSTEM,
STARTUP DATE MAS BEEN MOVED BACK TO MaY 1, 1979,

SUN PRODUCTION COMPANY

OILDALE, CALIFORNIA

C=€ NATCO

0IL (1.2% SULFUR)

6,000 SCFM (12,000 ACFM & STU F)
START=yP 479

S00IUM HYDROXIDE SCRUBHING
STATUS = CONSTRUCTION

«8KGD1 SUN OIL HAS TwO 25 MM 8TU/HR STEAM GENERA~
TOkS AT THIS OIL SITE, THE CRUDE OIL WAS 1.2
PERCENT SULFUR,

«137 QTR 793 TME SYSTEM, SUPPLIED BY C=E NATCO.
I8 UNODER CONSTRUCTION, STARTUP DATE I3 APRIL 1,
1979,

13



STATUS TO APRIL 1979

SECTIUN 3 (CONTINUED)

SUMMARY OF FGD SYSTEMS ON INDUSTRIAL BOILERS

COMPANY INFORMATIUN

TENNECO 0IL CO.

GREEN RIVEN, WYOMING

VENDUR NOT YET SELECTED

COAL (1,.5% SULFuUR, MAX IMUM)
140,000 SCFM (TOTAL =~ 2 BUILERS)
START=ypP 1782

S0DIUM CARBUNATE SCRUBHING

STATUS = PLANNEO'REOU&STINGIEV!LUATING B8IDS

TEXACO INCORPORATED

SAN ARDO, CALIFORNIA

CEILCuTE

OIL (1.7% SULFUR)

347,000 scrm (T0TAL = 29 BOILERS)
START=yp 11773

SODIUM MYDROXIDE SCRUBBING
STATUS < QPERATIONAL

TEXACO INCORPONATED

SAN ARDO, CALIFURNIA

Ducon comeany

OIL (1,7% SULFYR)

99,000 3CFM (TOTAL = 9 BOILERS)
STARTeyp 3779

SO00IUM CARBONATE SCRUBSBING
STATUS = CONSTRUCTION

Seecancveccevencessoes

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

*HKGO: TENNECO UIL HAS RETAINED BROWN AND ROOT
FUk THE DESIGN OF A SODA ASH PLANT AND THME
CONCUMMITTANT POLLUTION CONTROL EQUIPMENT,

THE PLANT AILL 8E LUCATED IN GREEN RIVER, wYOMING
AND wILL HAVE TwQ BOILENRS BURNING WYOMING COAL,
*157 QTR 791 TENNECO AND B&R ARE EVALUATING BIDS
FOR THE JUDIUM CARBONATE SCRUBBING SYSTEMS WNICH
WILL CONTROL 302 EMISSIONS FROM- THE BOILERS.,

*8KGO: FGD SYSTEM CONSISIS OF a HORIZONTAL, PACK=
ED=BED SCHRUBBER FOR EACH OF THE OIL~FIRED BOILERS.
*1ST QTR 791 CORROSION IN THE QUENCHER AND ABRA=
SION/PLUGGING IN THE ABSORBER CONTINUE TO B€ PROB~
LEM AREAS. OQURING THIS QUARTER EACH SCRUBBER was
SHUTDUWN FOR MAINTENANCE AN AVERAGE OF 100 WOURS,
TEXACO IS PLANNING TO PHASE QUT TWIS GROUP OF
SCRUBBERS BY LATE 1979,

*BKGD: TEXACO IS PLANNING TO PHASE QUT TME
EXISTING FGD SYSTEMS AT THEIR SaN AROO, CALIFORNIA
SITE, A3 THE FIRST STEP OF THE PROGRAM, 8 OF Twe
PRESENT 38 SCAUBBERS ON S0 MM BTU/HR STEAM GENER-
ATORS ARE BEING REPLACED BY A NEW SYSTEM, SUPPLIED
BY DUCON COMPANY. THE NEW FGD SYSTEM WILL CON-
SIST OF THREE TRAINS OF A VENTURI SCRUBBER/SPRAY
ABSORBER COMBINATION, '

*18T QTR 793 THE FGD SYSTEMS ARE SCHMEDULED FOR
START«UP IN MAY 1979,

TEXASGULF

GRANGER, wYOMING

SWEMCO INC.

COAL (0,75% SULFUR)

140,000 SCFM (TOTAL « 2 B80ILERS)
START=yp 976

30DIUM CARBUNATE SCRUBAING
STATUS = OPERATIONAL

*BKGO: THIS SOOIUM CARBONATE 3CRUBBING SYSTEM mas
OESIGNED BY SWEMCO. 302 AB3ORPTION OCCURS IN THE
QUENCHER AND THE SIEVE~TRAY AB30RBER MOOULE. AN
INTERESTING FEATURE IS AN INTERNAL DAMPER WHICH
ALLOWS A & TO 1 TURNDOWN RATIO.

*137 QTR 79: THE SCRUBBERS OPERATED WITH 100X
RELIABILITY DURING THIS PERIOD., BOTM THE RECIRCU~
LATION LIOUOR DENSITY AND PM WwIiLL BE USED TO
CONTROL. THE MAKEUP LIQUOR FLOW RATE,

TRANSCO TEXTILES, INnC.

AUGUSTA, GEORGIA

FMC ENVIRONMENTAL EQUIPMENT
FUEL OIL (2% max, SULFUR)
50,000 ACFM

STARTeyp 3/715

SODIUM CARBONATE SCRUYB ING
STATUS = INOEFINITELY SHUT 00nnN

*8KGD: THE FGO OPERATIONS MAVE BEEN TERNINATED FOR
AN INOEFINITE PERIOD. THE PLANT BURNS NUMBER 6
FUEL OIL AND THE SULFUR OIOXIDE EMISSIONS ARE 50X
OF THE EXISTING REGULATIONS, THE BOILER IS RATED
AT 20 Mw (EQUIVALENT) AND PRODUCES 150,000 L8S/HR
STEAM, WHEN OPENATIONAL, THE SCRUBBER SYSTEM HAD
A FLUE GAS VULUME OF %0,000 ACFM AT 140 DEGREES F,
SYSTEM START=UP QCCURRED IN MARCH 1975 ANO SCRUB-
BEKR UPERATIONS wEKE TERMINATED LATER IN THE SAME
THERE ARE CURRENTLY NO PLANS TO INITIATE
OPERATIONS,

UeSe GYPSUM CORP,

UAKMONT, PENNSYLVAN]A

NEPTUNE AIRPUL, INC.

CoaL

19,30v SCFM (TOTAL » 4 BOILERS)
START=yp 0/ 0

DousiLE ALKALT (DILUTE)

STATUS « NEVER STARTED=yP

*BKGOI AN AIRPOL DOUBLE ALKALI SCRUBBING SYSTEM
13 ON-SITE, INSTALLED, AND READY FOR OPERATIONS,
HOWEVER, US GYPSUM DECIDED NOT TQ INITIATE
PROOUCTION AT THIS FACILITY FOR ECONOMIC REASONS.,
*4TH QTR 785 A CMECK QURING THIS PERIOD REVEALED
THAT THE PLANT NAS NQT BEEN STARTED vYET,

14



8TATUS TO APRIL 1979

SECTION 3 (CONTINUED)

SUMMARY OF FGO SYSTEMS ON INODUSTRIAL BOILERS

COMPANY INFORMATION

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

RESTERN CORRECTIONAL INST,
PITTSBURGH, PENNSYLVANIA
PITTSBURGH ENV.RENGY, SYSTEMS
COAL (3.3% SULFUR)

10,000 SCFM (TUTAL = | BOILEN)
STARTeuP 1790

SULF~X SCORE PROCESS

BTATUS = PLANNED=CUNTRACT AWARDED

*BKGD: A NEw FGD PROCESS KNOWN A8 THE SULF=X CON=
CURHENT OXIDES REMOVAL PROCESS MAS SEEN DEVELOPED
B8Y PITTSOURGH ENVIRUNMENTAL AND ENERGY SYSTEMS,
INCe IT WILL CONTROL 302 EMISSIONS FROM AN EXISTe
ING BOILER AT THE WESTERN CORRECTIONAL INSTITUTE
IN PITTSWURGH, THE PROJECT I8 BEING PUNOED BY
COMMONWEALTH OF PENNSYLVANIA. MINE ACID WASTES
WILL BE USED AS THE REAGENT TO REMOVE 802 AND NOX
FRUM THE FLUE GASES,

#4187 QTR 791 PRELIMINARY TEST OF ABSORPTION SEC~
TION wiILL BE PERFORMED IN SEPTEMEER 1979, 3ITARTe
UP OF THE FGO SYSTEM 18 OLATED FOR EARLY 190,




SECTION 4

STATUS T0 APRIL 1979

SUMMARY BY VENDQR UF FGD SYSTEMS ON INDUSTRIAL BOILERS

VENDOR

aoeese

AeDe LITTLE
BUREAU OF MINES

C=E NATCO

CARBORUNOUM ENVIR. $Y3, LTD,.
CEILCOTE

COMBUSTION EQUIPMENT ASSocC,
DRAVO CORP./NAT’| LIME ASS°N
OUCON COMPANY

ENTOLETER, INnC,

FLAKT, InC,

FMC ENVIRONMENTAL EQUIPMENT

INSTALLATION NAME / LOCATION

GENERAL MUTORS CORPORATION
ST. LOUIS, MISSOUKI

$T. JOE ZINC CO,
MUNACA, PENNSYLVANIA

GELRIDGE o1IL co.
MCKITTRICK, CALIFURNIA

QUUBLE BARREL OIL coO,
BAKERSFIELD, CALIFORNIA

SUN PRODUCTION COMPANY
FELLOWS, CALIFORNIA

SUN PRODUCTIUN CUMPANY
OILDALE, CALIFORNIA

CARBORUNDUM ABRASIVES
BUFFALU, NEW YORK

TEXACO INCORPORATED
SAN ARDO, CALIFORNIA

KERR*MCGEE CHEMICAL CORP,
TRONA, CALIFORNIA

BUNGE, INC,
CAIRO, ILLINOIS

TEXACO INCORPORATED
SAN ARDO, CALIFORNIA

GENERAL MOTORS CORPORATION
DAYTON, OHW10

PHILLIP mMORRIS, INC,
CHESTERFIELD, VIRGINIA

ALYESKA PIPELINE SERVICE co,
VALDEZ, ALASKA

ARCO/PULYMERS, INC,
MUONACA, PENNSYLVANIA

CANTON TexTILeS
CANTON, GEORGIA

CATERPILLAR TRACTUR co,
EAST PEURIA, ILLINUIS

CATERPILLAR TRACTOR cu,
MAPLETON, ILLINOIS

CATERPILLAN TRACTOR co.
MAPLETON, ILLINOIS

CATERPILLAR TRACTOR co.
MOSSVILLE, ILLINUIS

FIRESTONE TIRE aANO RUBWEKR CO,
POTTSTUNN, PENNSYLVANIA

FMC (S004 aSH PLANT)
GREEN RIVER, wYUMING

GENERAL MOTORS CORPORATION
TONOWANDA, NEW YORK

16

CONTROL SYSTEM PROCESS / SCFM

SUDIUM HYDROXIDE SCRUBBING
64,4000

CITRATE PROCESS
142,000

S00IUM HYOROXIDE 3CRUBBING
12,000

SODIUM MYDROXIDE SCRUBBING
12,000

SO0IUM HYDROXIDE SCRUBBING
6,000

SQDIum NYDROXIDE SCRuBB ING
6,000

LIME SCRUBBING
30,000 :

SODIUM HYOROXIDE SCRUBBING
347,000

SO00IUM CARBONATE SCRUBBING
490,000

LIME SCRUBBING
44,000

S00IUM CARBONATE SCRUBBING
99,000

S00IUM NYDROXIDE SCRUBB ING
36,000

SO0OIUM CARBONATE SCRUBBING
39,000

SUDIUM HYOROXIDE SCRUBBING
$0,000

DUUBLE ALKALI (CONCENTRATED)
305,000

CAUSTIC wWASTE STREAM
25,000

DOUBLE ALKAL! (CONCENTRATED)
210,000

DUUBLE aLKkAL] (CONCENTRATED)
131,000

OOUBLE aLkALl (CONCENTRATED)
105,000

DOUBLE atxalLl (CUNCENTRATED)
140,000

DOUBLE aiLxaLl (CONCENTRATED)
807v

SO0IUM CARBONATE SCRUBBING
446,000

300IUM HYDRUXIDE SCRUBBING
92,000



SECTION 4 (CONTINUED)

STATUS TO APRIL 1979

SUMMARY 8Y VENDOR OF FGD SYSTEMS ON INOUSTRIAL BOILERS

VENDOR

FMC ENVIRONMENTAL EQUIPMENT

SN ENVIRONMENTAL

GREAT WESTERN SUGAR

HEATER TECHNOLOGY

IN=HOUSE DESIGN

KOCH ENGINEERING

MIKROPUL CORPORATIONM
NEPTUNE AIRPOL INC,

NEPTUNE AIRPOL, INC.

INSTALLATION NAME / LOCATION

GETTY OIL COMPANY
SAKERSFIELD, CALIFURNIA

SANTA FE ENERGY CORP,
BAKERSFIELD, CALIFORNIA

TRANSCO TEXTILES, INC,
AUGUSTA, GEORGIA

GENERAL MOTORS CORPORATION
PARMA, 0OHIO

GENERAL MOTORS CORPORATIUN
PONTIAC, MICHIGAN

NORTHERN OHIO SUGAR COMPANY
FINDLAY, OHIOD

NORTHERN ONWID SUGAR COMPaNY
FREEMONT, OHIO

BELRIDGE OIL CoO,
MCKITTRICK, CALIFORNIA

MOBIL OIL COMPANY
BUTTONWILLOW, CALIFORNIA

GETTY OIL COMPANY
BAKERSFIELD, CALIFORNIA

GETTY OIL COMPANY
QRCUTT, CALIFORNIA

MOBIL OIL COMPANY
SAN ARDO, CALIFORNIA

PFIZER, INC,
EAST 8T, LOUIS, ILLINOIS

CHEVRON U.S.A, INC,
BAKERSFIELD, CALIFORNIA

CHEVRON U.S.A. INC.
BAKERSFIELD, CALIFORNIA

MINN=DAK FARMER’S CO~OQPERATIVE
WAHPETUN, NURTH DAKOTA

STRATHMURE PAPER COMPANY
WORONOCO, MASSACHUSETTS

INLAND CONTAINER CORPORATION
NEW JOHNSONVILLE, TENNESSEE

GEORGIA=PACIFIC PAPER (CO.
CROSSETT, ARKANSAS

GREAT SOUTHERN PAPER CO.
CEDAR SPRINGS, GEORGIA

GRISSOM AIR FORCE 8ASE
BUNKER MILL, INOIANA

ITT RAYONIER, INC,
FERNANDINA HEACH, FLORIDA

MEAD PAPERBOARD CO,
STEVENSON, ALABAMA

17

CONTROL SYSTEM PROCESS / SCFM
S0DIUM CARBONATE SCRUBBING
72,000

DOUBLE ALKALI (CONCENTRATED)
70,000

SODIUM CARBONATE SCRUBBING
50,000

DOUBLE ALKALI (DILUTE)
128,400

SODIUM HYDROXIDE SCRUBBING
107,300

SODIUM CARBONATE SCRUBBING
65,230

S00IUM HYDROXIDE SCRUBBING
40,000

SO0IUM HYODROXIDE SCRUBSBING
12,000

SOOIUM CARBONATE SCRUBBING
80,500

SODIUM CARBONATE SCRUBBING
891,000

SODIUM HYDROXIDE SCRUBBING
%000

SODIUM HYDROXIDE SCRUBBING
175,000

LIME SCRUBBING
40,000

SODIUM CARBONATE SCRUBBING
248,000

S0DIUM CARBONATE 3CRUBBING
146,000

AMMONIA SCRUBSING
163,000

ORY LIME SCRUBBING
22,000

AMMONIA SCRUBBING
154,000

CAUSTIC WASTE STREAM
220,000

CAUSTIC WASTE STREAM
420,000

DQUBLE ALKALI (CONCENTRATED)
32,000

SODIUM HYDROXIDE SCRUBBING
176,000

SODIUM CARBONATE SCRUBBING
100,000



SECTION 4 (CONTINUED)

ATATUS TO APRIL 1979

SUMMARY BY VENOOR OF FGD SYSTEMS ON INOUSTRIAL BOILERS

zVENDOl

[Pt

NEPTUNE AIRPOL, INC,

. 8y Sockamma

r o nbobas  Be.

PITT!lURGN ENV,EENGY, SYSTEMS
RESEARCH=COTTRELL/BANCO
1 SWEMCD INC.

1 THERMOTICS INC.

VENDOR NOT YET SELECTED

Sodiyes e Ol L

WeN, SLY MANUFACTURING CO,

- ——— B s e

WHEELAURATORFRYE/RUCKWELL INT

ZURN INOUSTRIES

INSTALLATION NAME / LOCATION

NEXUQSA PAPERS, INC,
ASHDONWN, ARKANSAS

REICHHOLD CHEMICALS, INC,.
PENSACOLA, FLORIDA

UeSe GYPSUM CORP,
OAKMONT, PENNSYLVANIA

WESTERN CORRECTIONAL INST,
PITTSBURGH, PENNSYLVANIA

RICKENGACKER AIR FORCE BASE
COLUMBUS, OWIO

TEXASGULF
GRANGER, WYOMING

BELRIDGE OIL cO,
MCKIYTRICK, CALIFORNIA

CoAoMy (CARBIDE=AMOCO=MONSANTO)
HOUSTON, TEXAS

OUPONT, INC.
ATHENS, GEORGIA

SHELL OIL COMPANY
BAKERSFIZLO, CALIFORNIA

SHELL OIL COMPANY
TAFT, CALIFORNIA

TENNECO OIL €O,
GREEN RIVER, WYOMING

HARRIS MINING CO,
BPRUCE PINE, NORTH CAROLINA

SMELLER GLOSE care,
NORFOLK, VIRGINIA

CELANESE CORPORATION
CUMBERLAND, MARYLAND

CATERPILLAR TRACTOR cO,
JOLIET, ILLINOIS

CATERPILLAR TRACTOR €O,
MORTON, ILLINOIS

18

CONTROL 3YSTEM PROCESS / 8CPFM

CAUSTIC SCRUBBING
211,000

SODIUM CARBONATE SCRUBBING
80,000

DgUlLl ALKALT (DILUTE)
19,3

SULF=X SCORE PROCESS
10,000

LIMESTONE SCRUBBING
33,000

S00IUM CARBONATE SCRUDBING
140,000

SO0DIUM MYDROXIDE SCRUBBING
12,000

DOUBLE ALKALL
1,200,000

OOUlLl ILIALI
200,90

PROCESS NOT YET SELECTED
99,000

;;OClll NOT YET SELEICTRD
‘

SO0IUM CARBONATE SCRUBSING
180,000

WATER SCRUBBING (NA,NH3 OPTN.)
4,000

S0DIUM MYDROXIDE SCRUSBING
8,000

DRY LIME SCRUBBING
$0,700

DOUBLE ALKALI (0ILuTE)
67,000

OOUBLE ALKALL (DILUTE)
38,000



SECTION 5

STATUS TO APRIL 1979

SUMMARY BY CONTROL PRUCESS OF FGD SYSTEMS UN INOUSTRIAL BOILERS

CONTRUOL SYSTEM PROCESS

AMMUNIA SCRUBBING

CAUSTIC 3CRUBHING

CAUSTIC WASTE STREAM

CITRATE PROCESS

DOUBLE ALKALL

DOUBLE ALKALI (CONCENTRATED)

DOUBLE ALKALI (DILUTE)

DRY LIME SCRUGBING

INSTALLATIUN NAME 7/ LOCATION

INLAND CUNTAINER CURPORATION
NEw JOHNSUNVILLE, TENNESSEE

MINN=GAK FARMER’S CO=UPERATIVE
WAHPETON, NORTH DAKOTA

NEKUQSA PAPERS, INC,
ASHDOWN, ARKANSAS

CANTON TEXTILES
CANTON, GEORGIA

GEORGIA=PACIFIC PAPER CO,
CROSSETT, ARKANSAS

GREAT SOUTHERN PAPER CO,
CEDAR SPRINGS, GEORGIA

S$T. JOE ZINC CO.
MONACA, PENNSYLVANIA

CoAoMo (CARBIDE=AMOCU=MONSANTO)
HOUSTON, TEXAS

OUPONT, 'INC,
ATHENS, GEORGIA

ARCU/POLYMERS, INC,
MONACA, PENNSYLVANIA

CATERPILLAR TRACTOR cU,
EAST PEORIA, ILLINOIS

CATERPILLAR TRACTOR CO.
MAPLETON, ILLINOLS

CATERPILLAR TRACTOR CO.
MAPLETON, ILLINOLS

CATERPILLAR TRACTOR CO.
MOSSVILLE, ILLINOIS

FIRESTONE TIRE AND RUBBER CU.
POTTSTOWN, PENNSYLVANIA

GRISSOM AIR FORCE BASE
BUNKER MILL, INDIANA

SANTA FE ENERGY cCORP,
BAKERSFIELU, CALIFURNIA

CATERPILLAR TRACTOR CU.
JOLIET, ILLINOLS

CATERPILLAR TRACTOR CO,
MORTON, ILLINOIS

GENERAL MOTORS CORPORATION
PARMA, ORWID

UeSe GYPSUM CODRP,
OAKMONT, PENNSYLVANIA

CELANESE CORPORATION
CUMBERLANG, MARYLANO

STRATHMOKRE PAPER COMPANY
WORUNOCO, MASSACHUSETTS

19

VENDOR / SCFM

NEPTUNE AIRPOL INC,
154,000

KOCH ENGINEERING
164,000

NEPTUNE AIRPOL, INC. -
211,000

FMC ENVIRONMENTAL EQUIPMENT
25,000

NEPTUNE AIRPOL, INC.
220,000

NEPTUNE AIRPOL, INC.
420,000

BUREAU OF MINES
142,000

VENOQR NOT YET SELECTED
1,200,000

VENDOR NOT YET SELECTED
280,000

FMC ENVIRONMENTAL EQUIPMENT
305,000

FHC ENVIRONMENTAL EQUIPMENT
210,000,

FMC ENVIRONMENTAL EQUIPMENT
131,000

FMC ENVIRONMENTAL EQUIPMENT
105,000

FMC ENVIRONMENTAL EQUIPMENT
140,000

FMC ENVIRUNMENTAL EQUIPMENT
8070

NEPTUNE AIRPOL, INC.
32,000

FMC ENVIRONMENTAL EQUIPMENT
10,000

ZURN INQUSTHIES
67,000

ZURN INDUSTKIES
38,000

GM ENVIRONMENTAL
128,400

NEPTUNE AIRPOL, INC.
19,300

WHEELABRATOR=FRYE/ROCKWELL INT
$0,700

MIKROPUL CORPORATION
22,000



SECTION S (CONTINUED)

STATUS TO APRIL 1979

SUMMARY BY CONTROL PHOCESS OF FGD SYSTEMS ON INDUSTRIAL BOILERS

CONTROL SYSTEM PROCESS

LIME 3CRUBBING

LINESTONE 3CRUBBING

PROCESS NOT YET SELECTED

SODIUM CARBONATE SCRUBBING

SODIUM MYDROXIDE SCRUBBING

INSTALLATION NAME 7/ LOCATION

VENDQR / SCFM

BUNGE, INC,
CAIRO, ILLINOIS

CARBURUNDUM ABRASIVES
BUFFALO, NEW YORK

PFIZER, INC,
EAST ST, LOUIS, ILLINOIS

RICKENBACKER AIR FORCE BASE
COLUMBUS, OHIOD

SHELL OIL COmMPANY
BAKERSFIELD, CALIFURNIA

SHELL OIL COmMPaNY
TAFT, CALIFURNIA

CHEVRON U.3.4, INC,
BAKERSFIELD, CALIFORNIA

CHEVRON U.3.4. INC.
BAKERSFIELD, CALIFORNIA

FMC (30DA ASH PLANT)
GREEN RIVER, wYUMING

GETTY OIL COMPANY
BAKERSFIELD, CALIFORNIA

GETTY OIL COMPANY
BAKERSFIELD, CALIFORNIA

KERR=MCGEE CMEMICAL CORP.
TRONA, CALIFORNIA

MEAD PAPERBOARD CO,
STEVENSON, ALABAMA

MOBIL OIL COMPANY
BUTTONWILLOW, CALIFORNIA

NORTHERN QHID SUGAR COMPANY
FINULAY, OW1O

PHILLIP MURKIS, INC,
CHESTERFIELD, VIRGINIA

REICHMOLD CHEMICALS, INC,
PENSACOLA, FLORIDA

TENNECD OIL co,
GREEN RIVER, wYUMING

TEXACO INCURPORATED
SAN ANDU, CALIFORNIA

TEXASGULF
GRANGER, wY(OMING

TRANSCU TEXTILES, INC.
AUGUSTA, GEURGIA

ALYESKA PIPELINE SERVICE co,
VALDEZ, ALASKA

BELRIDGE 0IL co,
MCKITTRICK, CALIFORNIA

29

ORAVO CORP./NATL LIME ASS’N
44,000

CARBORUNDUM ENVIR, 3YS, LTD.
30,000

IN=HOUSE DESIGN
40,000

RESEARCH=COTTRELL/BANCO
55,000

VENDOR NOT YET SELECTED
99,000

VENOOR NOT YET SELECTED
25,000

KQCMH ENGINEERING
248,000

KOCH ENGINEERING
146,000

FMC ENVIRONMENTAL EQUIPMENT
446,000

FMC ENVIRONMENTAL EGUIPMENT
72,000

IN=HOUSE DESIGN
891,000

COMBUSTION EQUIPMENT AS30C.
490,000

NEPTUNE AIRPOL, INC.
100,000

HEATER TECHNOLOGY
80,500

GREAT WESTERN SUGAR
65,230

FLAKT, INC,
39,000

NEPTUNE AIRPOL, INC.
80,000

VENDOR NOT YET SELECTED
140,000

OUCON cOoMPANY
99,000

SWEMCU INC,
140,000

FMC ENVIRONMENTAL EQUIPMENT
$6,000

FMC ENVIRONMENTAL EQUIPMENT
$0,000

C=€ NATCO
12,400



SECTION S (CONTINUED)

STATUS TO APRIL 1979

SUMMARY BY CONTROL PRUCESS OF FGD SYSTEMS ON INDUSTRIAL BOILERS

CONTROL SYSTEM PRUCESS

SODIUM HYDROXIDE SCRUBBING

SULF=X SCORE PROCESS

NATER SCRUBBING (NA,NM3 UPTN,)

INSTALLATION NAME / LOCATION

BELRIDGE OIL CO.
MCKITTRICK, CALIFORNIA

BELRIDGE OIL Cu,
MCKITTRICKX, CALIFORNIA

DUUBLE BARREL OIL co,
BAKERSFIELD, CALIFORNIA

GENERAL MOTORS CORPORATION
8T, LOUIS, MISSOURI

GENERAL MOTORS CORPORATIUN
DAYTON, OHIO

GENERAL MOTORS CORPORATION
TONOWANOA, NEW YORK

GENERAL MOTORS CORPORATION
PONTIAC, MICHIGAN

GETTY OIL COMPANY
ORCUTT, CALIFORNIA

ITT RAYONIER, INC,
FERNANDINA BEACH, FLOR1DA

MOBIL QIL COMPANY
SAN AROO, CALIFORNIA

NORTHERN OHIO SUGAR COMPANY
FREEMONT, 0OM10

SHELLER GLDBE CORP,
NORFOLK, VIRGINIA

SUN PRODUCTION COMPANY
FELLOWS, CALIFORNIA

SUN PRODUCTION COMPANY
OILDALE, CALIFORNIA

TEXACO INCORPOHATED
SAN AROO, CALIFORNIA

WESTERN CURRECTIONAL INST,
PITTSBURGH, PENNSYLVANIA

HARRIS MINING CU,
SPRUCE PINE, NURTH CAROLINA

a1

VENDOR / SCFM

HEATER TECHNCLOGY
12,000

THERMOTICS INC.
12,000

C=E NATCO
12,000

A.D. LITTLE
64,000

ENTOLETER, INC,
36,000

FMC ENVIRONMENTAL EQUIPMENT
92,000

OM ENVIRONMENTAL
107,300

IN=HQUSE DESIGN
3000

NEPTUNE AIRPOL, INC.
176,000

IN=HOUSE DESISN
175,000

GREAT WESIERN SUGA
40,000 ' .

Wele SLY MANUFACTURING CO,
8,000

C=€ NATCO
6,000

C=E NATCO
60000

CEILCOTE
347,000

PITTS8URGH ENV.LENGY. SYSTEMS

10,000

WeNe SLY MANUFACTURING CO.
4,000



STATUS TO APRIL 1979
SECTION 6
OPERATIONAL FGU SYSTEMS ON INDUSTRIAL BOILERS

NUMBER NUMBER

START UP OF FGOD OF BOILERS
COMPANY/LOCATIUN/FUEL SCFM PROCESS/VENDOR MO/ YR SYSTEMS  CONTROLLED
ALYESKA PIPELINE SERVICE CO. 50,000 SOUIUM HYDROXIDE SCRUBBING /77 1 3
VALDEZ, ALASKA FMC ENVIRONMENTAL EQUIPMENT
OIL (0.032 = 0,1X SULFUR)
8ELRIDGE OIL cO, 12,000 SO0OIUM HYDROXIDE SCRUBBING 1779 1 1
MCXITTRICK, CALIFORNIA C+E NATCO
CRUDE OIL (1.1% SULFUR)
BELRIDGE OIL coU, 12,000 SUDIUM MYDROXIDE SCRUBBING 6/78 1 1
MCKITTRICK, CALIFOWRNIA HEATER TECHNOLOGY
OIL (1.13 SULFUR)
SELRIDGE OIL coO, 12,000 SODIUM HYDRUXIDE SCRUBBING 7/78 1 1
MCKITTRICKs CALIFURNIA THERMOTICS INC.
CRUOE OIL (1.1X SULFUR)
CANTON TEXTILES 25,000 CAUSTIC WASTE STREAM 6/78 1 t
CANTON, GEORGIA FMC ENVIRONMENTAL EQUIPMENT
COAL (0.8Z SULFUR)
INTERRUPTIBLE NATURAL GaAS
CATERPILLAR TRACTOR CO, 210,000 DOUBLE ALKALI (CONCENTRATED) 4/78 4 [
EAST PEORIA, ILLINUIS FMC ENVIRONMENTAL EQUIPMENT
COAL (3,.2% SULFUR)
CATERPILLAR TRACTOR CO. 131,000 DOUBLE ALXKALI (CONCENTRATED) 3719 3 3
MAPLETON, ILLINOIS . FMC ENVIRONMENTAL EQUIPMENT
COAL (3.2X SULFUR)
CATERPILLAR TRACTOR CO. 140,000 DOUBLE ALKALI (CONCENTRATED) 10/7% L] [}
MOSSVILLE, ILLINOIS ) FMC ENVIRONMENTAL EQUIPMENT )
COAL (3.2% SULFUR) N
CATERPILLAR TRACTOR CO. 67,000 DOUBLE ALKALI (DILUTE) 9774 2 2
JOLIET, ILLINOIS ZURN INDUSTRIES
COAL (3.2% SULFUR)
CATERPILLAR TRACTOR CO, 38,000 DOUBLE ALKALI (DILUTE) 1/718 2 2
MORTON, ILLINCIS LURN INOUSTRIES
COAL (3.2X SULFUR)
CHEVRON U.S.a. INC. 248,000  SQOIUM CARBONATE SCRUBBING 1/18 3 18
SAKERSFIELD, CALIFORNIA KOCH ENGINEERING
OIL (1.,1X SULFUR)
ODOUBLE BARREL OIL CO. 12,000 SO0IUM HYOROXIDE SCRUBSING 6/78 1 1
BAKERSFIELD, CALIFORNIA C=€ NATCO
OIL (1.12 SULFUR)
FIRESTONE TIRE AND RUBBER CO. 40790 DOUBLE ALKALI (CUNCENTRATED) /7% 1 1

PUTTSTONN, PENNSYLVANIA FMC ENVIRONMENTAL EQUIPMENT
COAL (2.5 = 3,0% SULFUR)

a2



COMPANY/LOCATION/FUEL

FMC (SODA ASH PLANT)
GREEN WIVER, wYOMInG
COAL (31X SULFUR)

GENERAL MOTOHS CURPORATIOWN
PARMA, ORMID
COAL (2.5% SULFUR)

GENERAL MUTORS CORPORATION
3T. LOUIS, MISSOURL
COAL (3.23% SULFUR)

GENERAL MUTORS CURPURATION
DAYTON, OHIO
COAL(0,7% = 2,ux SULFUR)

GENERAL MOTORS CONPORATION
TONOWANDA, NEW YORX
COAL (1.2% SULFUR)

GENENAL MUTORS CURPUMHATION
PONTIAC: MICHIGAN

COAL (0,84X SULFUR)

ALSO wOUD, PAPER, AND CaRD

SEORGIA=PACIFIC PaAPER CO,
CRUSSETT, ARKANSAS
BARK,COAL/OIL (1.9% = 2,0%

GETTY OIL COmPANY
UAKERSFIELL, CALIFURNIA
OIL (1.1% SULFUR)

GETTY UIL CumMPany
BAKERSFIELD, CALIFUWRN]IA
DIL (1.1% SULFUN)

GETTY DIL CUMPANY
URCUTT, CALIFURNIA
OIL (4,03 SULFUR)

GREAT SUUTHERN PAPER Cu.
CEDAR SPRINGS, GEOHGIA
BAHK,COAL/UIL (1,0% = 2,0%

ITT RaAYUNIER, INnC,
FERNANOINA BEACH, FLORIDA
BARK,OIL (2,0% = 2,53 SULF

KERRMCGEE CHMEMICAL CUWP,
TRONA, CALIFURNIA
COKE/COAL/OIL (0.5% = S,ux

STATUS TO APRIL 1979

SECTIUN 6 (CONTINUED)
UPEWATIONAL FGO SYSTEMS ON INDUSTRIAL BOILERS

NUMBER NUMBER
START Up OF FGD OF BOILERS
SCFM PROCESS/VENDOR NO/ YR SYSTEMS CONTROLLED
446,000 SO0DIUM CARBONATE SCRUBBING $/776 2 ]
FMC ENVIRUNMENTAL EQUIPMENT
128,400 DOUBLE ALKALY (DILUTE) 3/74 1 4
&M ENVIRONMENTAL
64,000 SUDIUM MYDROXIDE SCRUBBING /72 H ]
ADe LITTLE
36,000 S00IumM HYDROXIDE SCRUBBING 9174 H L ]
ENTOLETER, INC.
92,000 SUOIUM HYDROXIDE SCRUSBING /7% ] [}
FMC ENVIRONMENTAL EQUIPMENT
107,300 SO00IumM HMYDROXIDE SCRUSBING 476 F ] 2
GM ENVIRONMENTAL
80ARD,
220,000 CAUSTIC wASTE STREAM 1713 1 H
NEPTUNE AIRPOL, INC,
SULFUR)
12,000 SO0IUM CARBONATE SCRUBS ING /77 1 ®
FNC !NV"ON”!NT’L EQUIPMENT
891,000 S001UM CARHUNATE SCRUBBING 12/778 9 [ 1)
IN=HOUSE DESIGN
5000 SO0IUM WYDROXIDE SCRUBBING &/77 1 1
IN=HOUSE DESIGN
420,000 CAUSTIC wWASTE STREAM /7% 2 e
NEPTUNE AIRPOL, INC,
SULFUR)
176,000 SODIuM HYDROXIDE SCRUBBING 07713 2 L]
NEPTUNE AIRPOL, INC,
UR)
490,000 SGO1UM CARBONATE SCRUBBING /78 e 2
COMBUSTION EQUIPMENT AS80C,
SULFuUR)

23



SECTION 6 (CONTINUED)

OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS

COMPANY/LOCATION/FUEL

MEAD PAPERBOARD CO,
STEVENSON, ALABAMA
OIL (1.35% = 3% SULFUR)

NINN=DAK FARMER®S CO=OPERATIVE
WANPETON, NORTH DAKOTA
LIGNITE (1.03 SULFUR)

MOBIL OIL COMPANY
3AN ARDO, CALIFORNIA
OIL (2.0% = 2,25% SULFUR)

NEKOOSA PAPERS, INC.
ASHDOWN, ARNANSAS
COAL (12 = 1,53 SULFUR)

NORTHERN OMIO SUGAR COMPANY
FREEMONT, OHIO
COAL (1% SULFUR)

PFIZER, INC.
EAST ST. LOUIS, ILLINOIS
COAL (3.5% SULFUR)

REICHHOLD CHEMICALS, INC.
PENSACOLA, PLORIDA
WOO0D & OIL (2% SULFUR)

RICKENBACKER AIR FURCE BASE
COLUNBUS, OWIO
COAL (3.6X SULFUR)

TEXACO INCOHPURATED
SAN ARDO. CALIFURNIA
OIL (1.7 SULFUR)

TEXASGULF
GRANGER, WYDMING
COAL (0.7SX SULFUR)

SCFM

100,000

164,000

175,000

211,000

40,000

80,000

55,000

347,000

140,000

PROCESS/VENDOR

SO0IUM CARBONATE SCRUBBING
NEPTUNE AIRPUL, INC,

AMMONIA SCRUBBING
KOCH ENGINEERING

S0D1uUM MYDROXIDE SCRUBBING
IN=HOUSE DESIGN

CAUSTIC SCRUBBING
NEPTUNE AIRPOL, INC,

SODIUM HYDROXIDE SCRUBBING
GREAT WESTERN SUGAR

LIME SCRUBBING
IN=HOUSE DESIGN

S00IUM CARBONATE 3SCRUBBING
NEPTUNE AIRPOL, INC,

LIMESTONE SCRUBBING
RESEARCH=CUTTRELL /8ANCO

SOOIumM MYDHUXIDE SCRUBEING
CEILCOTE

SODIUM CARUUNATE SCRUBBING
SWEMCD InC,

STATUS TO APRIL 1979
NUMBER NUMBER

START up OF FGD OF BOILERS

MO/YR SYSTEMS  CONTROLLED
0778 1 2
6/17 2 2
9/74 as 28
2/76 2 1
10775 F] 2
9/78 1 2
ozfs 2 2
3/76 1 7
11773 29 29
/76 2 2



SECTION 7

FUTURE FGO SYSTEMS ON INOUSTRIAL BOILERS

COMPANY/LOCATION/FUEL

ARCO/POLYMERS, INC.
MONACA, PENNSYLVANIA
COAL (3.03 SULFUR)

CHEVRON U.8.A. INC,
BAKERSFIELD, CALIFORNIA
OIL (1.1% SULFUR)

GRISSOM AIR FORCE BASE
BUNKER WILL, INOIANA
COAL (3.0% = 3,ST SULFUR)

INLAND CONTAINER CORPORATION
NEW JOWNSONVILLE, TENNESSEE
WOOD/SPENT LIGUOR (<3,0% SULFUR)

MOBIL OIL COMPANY
SUTTONWILLOW, CALIFORNIA
OIL (1.13 SuLFuR)

PHILLIP MORRIS, INC.
CHESTERFIELD, VIRGINIA
COAL (1.,4% 3SULFUR DESIGN)

SANTA FE ENERGY CORP,
SAKERSFIELD, CALIFORNIA
OIL (31.5% SULFUR)

8T. JOE 1INC CO.

COAL (2.5% = 4,53 SULFUR)

STRATHMORE PAPER COMPANY
WORONQOCO, MASSACHUSETTS
COAL/0IL (0.75-3.0% SULFUR)

SUN PRODUCTION COMPANY
FELLOWS, CALIFORNIA
OIL (3.4% SULFUR)

SUN PRODUCTION COMPANY
OILDALE, CALIFORNIA
OIL (1.2% SULFUR)

TEXACO INCORPORATED
SAN ARDO,s CALIFORNIA
OIL (1.7X SULFUR)

UNDER CONSTRUCTION

SCFM

305,000

146,000

32,000

39,000

70,000

182,000

6,000

6,000

99,000

PROCESS/VENDOR

DOUBLE ALKALI (CONCENTRATED)
FMC ENVIRONMENTAL EQUIPMENT

SODIUM CARBONATE SCRUBOING
KOCH ENGINEERING

OQUBLE ALXALI (CONCENTRATED)
NEPTUNE AIRPOL, INC,

AMMONIA SCRUBBING
NEPTUNE ALIRPOL INC,

S00IJUM CARBONATE SCRUBBING
HEATER TECHNOLOGY

SODIUM CARBONATE SCRUBBING
FLAKT, INC.

OOUBLE ALKALI (CONCENTRATED)
FMC EMVIRONMENTAL EQUIPHENT

CITRATE PROCESS

‘SUNEAU OF nINES

ORY LIME SCRUBBINSG
MIKROPUL CORPORATION

SO0IUM HYDROXIDE SCRUBBING
C=E NATCO

SO0IUM HYDROXIDE SCRUBBING
C+€ NATCO

SQOIUM CARBONATE SCRUBBING
OUCON COMPANY

STATUS TO APRIL 1979
NUMBER NUMBER
START UP  OF FGD  OF BOILERS
MO/YR  SYSTEMS  CONTROLLED
/80 3 3
/79 2 12
11/79 1 3
/79 1 1
2 7 7
/79 1 1
¢
s/19 1, ¢ s
14
ar79 1 !
$/79 1 1
5/79 1 1
’
as79 2 1
3/79 3 9



STATUS TO APRIL

SECTION 7 (CONTINUED)

FUTUHE FGD SYSTEMS ON INDUSTRIAL BOILERS

COMPANY/LOCATIUN/FUEL

CARBORUNDUM ABRASIVES.
BUFFALO, NEW YORK
COAL (2.2T SULFUR)

CATERF!LLAR TRACTOR CO,
MAPLETON, ILLINOIS
COAL (3.2% SULFUR)

CELANESE CORPORATION
CUMBERLAND, MARYLAND
COAL (1.0=2,0% SULFUR)

WESTERN CORRECTIONAL INST,
PITTSBURGH, PENNSYLVANIA
COAL (3.52 SULFUR)

TENNECD OIL co,
GREEN RIVER, WYOMING
COAL (1.5X SULFUR, MAXIMUM)

C.l.".(CAR.IDE'AMDCOOHONSANTOJ
HOUSTON, TEXAS
FUEL NOT YET SELECTED

DUPONT, INC.
ATHENS, GEORGIA
COAL (1.5% SuLFUR)

SHELL OIL COMPANY
BAKERSFIELD, CALIFORNIA
OIL (1.1% SULFUR)

SHELL 0IL COomMPaNY
TAFT, CALIFORNIA
OIL (1.1% SULFUR)

SCFM

30,000

105,000

30,700

10,000

140,000

280,000

99,000

25,000

1979

NUMBER
OF FGO
SYSTEMS

PLANNED
START up

PROCESS/VENDOR MO/YR

LIME SCRUBBING 0/80

CARBORUNDUM ENVIR, S3YS. LTD.

DOUBLE ALKALI (CONCENTRATED) 1780

FMC ENVIRONMENTAL EQUIPMENT

DRY LIME SCRUSBING 127719

WHEELABRATOR=FRYE/ROCKWELL INT

SULFeX SCORE PROCESS 1780

PITTSBURGH ENV.EENGY, SYSTEMS

S0DIUM CARBONATE SCRUBBING 1782

VENDOR NOT YET SELECTED

DOUBLE aALXxALZ 0/04

VENDOR NOT YET SELECTED

DOUBLE ALKALL 12783

VENOOR NOT YET SELECTED

PROCESS NOT YET SELECTED 0/ 0

VENOOR NOT YET SELECTED :

PNOCESS NOT YET SELECTED 0/ 0

VENDOR NOT YET SELECTED

NUMBER
OF BOILERS
CONTROLLED



STATUS TO APRIL 1979
SECTION &

SUMMARY OF OISPOSAL PRACTICES FOR FGD SYSTEMS ON INOUSTRIAL BOILERS

INSTALLATION NAME / LOCATION

STATUS/COMMENTS

ALKALINE SULFITE/UHISULFITE RECYCLED TO PULP PROCESS

MEAD PAPERBUARD CU.
STEVENSON, ALABAMA

NEXDOSA PAPERS, INC,
ASHDOWN, ARKANSAS

OPERATIONAL
RECUVERED SULUTION U3ED AS MAKE=UP TO COOKING LIGUOR IN PULP
MILL.

OPERATIONAL
$02 RECOVERED FROM SODIUM SULFITE/SULFATE LIGQUOR AND RE-
CYCLED TO PULPING PROCESS,

CLOSED LOOP ~ UNTREATED SCRUBBING LIQUOR RECYCLED

INLANO CONTAINER CORPORATION
NEW JUHNSONVILLE, TENNESSEE

CONSTRUCTION

AMMONIUM SULFITE/SISULFITE RECYCLED 70 PULP PROCESS
RECOVERED SOLUTION USED AS MAKE=UP TO COOKING LIQUOR
IN THE PULP MILL,

DEWATERED SLURRY TO LANDFILL

ARCO/POLYMERS, INC.
MONACA, PENNSYLYANIA

BUNGE, INC.
CAIRO, ILLINOILS

CATERPILLAR TRACTOR CO.
EAST PEORIA, ILLINOIS

CATERPILLAR TRACTOR CO,
MAPLETON, ILLINOIS

CATERPILLAR TRACTOR CO.
MOSSVILLE, ILLINOIS

CATERPILLAR TRACTOR CO.
JOLIET, ILLINOIS

CATERPILLAR TRACTOR CU,
MORTUN, ILLINUIS

CATERPILLAR TNACTOUR CO.
MAPLETON, ILLINOIS

OUPONT, INC.
ATHENS, GEORGIA

FIRESTUNE TIRE AND RUGBER CO,
POTTSTOWNN, PENNSYLVANLA

GENERAL MOTURS CORPORATION
PARMA, OM]IO

GENERAL MUTORS CORPORATION
PONTIAC, MICHIGAN

GRIIIOM AIR FORCE BASE
BUNKER HILL, INDIANA

PFIZER, INC.
EAST ST, LOUIS, ILLINUIS

SANTA FE ENERGY CORP,
BAKERSFIELD, CALIFORNIA

CONSTRUCTION ’

FLYASH ADDITION TO DEWATERED CAS03/CASO4 FILTER CAKE,
THEN TO LANDFILL,

INOEFINITELY SHUT DOwWN

OPERATIONAL

60+% 30LIDS (CAS04) SLUDGE DIRECTLY TO LANDFILL

OPERATIONAL
60+X 30LIDS (CAS04) SLUDGE OIRECTLY TO LANDFILL

QPERATIONAL
60+% SOLIDS (CAS04) SLUDGE OIRECTLY TO LANOFILL

OPERATIONAL

QPERATIONAL

PLANNED~=CONTRACT AWARDED

60+X SOLI0OS (CAS04) SLUDGE DIRECTLY TO LANOFILL.
PLANNED=CONSIDERING $S02 CONTHOL

OPERATIUNAL

OPERATIUNAL

S0+% S0L1IDS (CAS03/804) SLUDGE TO ODRYING POND AND LANDFILL
OPERATIUNAL

5% SOLIDS SLURRY DEWATERED AND TO LANDFILL

CUNSTRUCTION

OPERATIONAL

CUNSTRUCTION

27



STATUS TO APRIL 1979
SECTION & (CONTINUED)
SUMMARY OF DlSéOSAL PRACTICES FOR FGD SYSTEMS ON INODUSTRIAL BUILERS

INSTALLATION NAME / LOCATION STATUS/COMMENTS

OEWATERED SLURRY TO LANOFILL

UeSe GYPSUM CORP, NEVER STARTED=yP
OAKMONT, PENNSYLVANIA SLUDGE TO POND FOR DRYING. THEN TO LANDEILL,

HOLDING POND FOR EVAPORATION

FMC (300A ASH PLANT) OPERATIONAL

SREEN RIVER, wYOMING NA2303/304 LIQUOR DISPOSED TO COLLECTION POND = NO PRIOR
AERATION. LANOFILL IN THE PUTURE

SITTY OIL COMPANY OPERATIONAL

BAKERSPFIELD, CALIFORNIA & GPM BLEEDOFF TO A BLOWDOWN TANK. THE BLOWOUWN IS THEN
SENT TO A OISPOSAL POND UNCE A WEEK,

KERR=MCGEE CHEMICAL CORP, OPERATIONAL

TRONA, CALIFORNIA SCRUBBER EFFLUENT 18 CLARIFIED ANO THEN PUT INTO A MINERAL

. DEPOSIT,

MOBIL OIL COMPANY OPERATIONAL

SAN ARDO, CALIFORNIA

MOBIL OIL COMPANY CONSTRUCTION

BUTTONWILLOW, CALIFORNIA INTERMITTENT BLOWDOWN TO WASTE DISPOSAL SITE,

SUN PRODUCTION COMPANY CONSTRUCTION

FELLOWS, CALIFORNIA 1 GPM BLEEDOFF TO DISPOSAL POND

SUN PRODUCTION COMPANY CONSTRUCTION

OILDALE, CALIFORNIA 1 PM SLEEDOFF TO DISPOSAL POND

- TENNECO OIL ¢O. PLANNED=REQUESTING/EVALUATING 8109

SREEN RIVER, wYOMING

NON=F1XATED SLURRY TO LINED POND

CANTON TEXTILES OPERATIONAL

CANTON, GEORGIA NA SU3/804 LIQuow DISPOSED TU LINED MOLUING PONDS

OOUBLE BARREL OIL cu. OPERATIUNAL

BAKERSFIELD, CALIFUNNIA 145 GPM BLEED=UFF STREAM TO SETTLING FOND,

GETTY OIL CUMPANY OPERATIUNAL

ORCUTT, CALIFORNIA 1.4 GPM TU SETTLING POND, OEEPWELL INJECTED.

GREAT SOUTHERN PAPER CQ, UPERATIONAL

CEDAR SPRINGS, GEURGIA CLARIFICATION FOLLUWED BY PONUING AND DISCHANGE TO RIVEN
RICKENBACKER AIR FUNCE BASE UPERATIONAL

COLUMBUS, OHIO UNSTABILIZED CAS03/304 SLUDGE TU LINED PONO

REGENERABLE = ELEMENTAL SULFUN PRODUCT

8T, JOE ZINnC CO, CUNSTRUCTIUN
MONACA, PENNSYLVANIA

WESTERN CORRECTIONAL INST. PLANNED=CONTRACT AWANDED
PITTSBURGH, PENNSYLVANIA



STATUS TO APRIL 1979
SECTION 8 (CONTINUED)

SUMMARY OF DISPOSAL PRACTICES FOR FGD SYSTEMS OUN INDUSTRIAL BOILERS

INSTALLATION NAME 7/ LOCATION

STATUS/COMMENTS

WASTEWATER TREATMENT AND DISCHARGE TO CITY SEKWER

GENERAL MOTORS CORPURATION
8T, LOULS, MISSOURI

SENERAL MOTORS CORPORATION
OAYTON, OWI0

GEORGIA=PACIFIC PAPER CO.
CROISETT, ARKANSAS

NORTHERN OWMIO SUGAR COMPANY
FREEMONT, OMIO

NORTHERN OHIO SUGAR COMPANY
FINODLAY, OHIOD

OPERATIONAL |
NA2303 OXIDIZED TO NA2304, PH NEUTRALIZED ANC OISCHARGED TO
CITY SEWER SYSTEM

OPERATIONAL
NA2303/308 LIQUOR AT 335 GPM TO ON=SITE CLARIFICATION AND
DEWATERING FACILITY

OPERATIONAL

OPERATIONAL

TERMINATED
BLEED=0FF STREAM TO NOLDING TANK

WASTEWATER TREATMENT ANO DISCHARGE TQ RIVER

TRANSCO TEXTILES, INC.
AUGUSTA, GEORGIA

INOEFINITELY SHUT DOWN
NA2803/304 LIQUOR DISCHARGED TO A MOLOING PUNO

WASTEWATER TREATMENT AND OISCHARGE TO TAILINGS POND

CHEVRON U.8.A. INC.
SAKERSFIELD, CALIFORNIA

SETTY OIL COMPANY .
SAKERSPIELD, CALIFORNIA

OPERATIONAL

OPERATIONAL

MOLDING PONO FOR EVAPORATION,

9 GPM BLEEDOFF TO A BLOWDOWN TANK. THE BLOWOOWN I3 EMPTIED
INTO A DISPOSAL POND ONCE A WEEK.

17T RAYONIER, INC, OPERATIONAL
FERNANOINA BEACH, FLORIDA

REICHHMOLD CHEMICALS, INC, OPERATIONAL
PENBACOLA, FLORIDA

WASTEWATER TREATMENT

ALYESKA PIPELINE SERVICE COD. OPERATIONAL

VALDEZ, ALASKA
BELRIDGE OIL CO.
MCXITTRICK, CALIFUANIA

SGELRIDSE OIL CO.
MCKITTRICK, CALIFORNIA

CARBORUNDUM ABRASIVES
BUFFALD, NEW YORK

CHMEVRON U.S.A. INC.
SAKERSFIELD, CALIFORNIA

GENERAL MOTORS CORPORATION
TONONANDA, NEW YORK

SLUOGE MIXED WITH BALLAST WATER FROM TANKERS IN PORT
VALDEZ AND TREATED IN WASTEWATER TREATMENT FACILITY,
OPERATIONAL

OPERATIONAL

PLANNED=CONTRACT AWARDED

CONSTRUCTION

OPERATIONAL
FLY ASH AND NAR303/304 WASTE LIQUOR DEWATERED AND THEN TO
SANITARY LANOFILL

29



STATUS TO APRIL 1979
SECTION 8 (CONTINUED)

SUMMARY OF DISPOSAL PRACTICES FOR FGD SYSTEMS ON INOUSTRIAL BOILERS

INSTALLATION NAME / LOCATION STATUS/CUMMENTS
WASTEWATER TREATMENT .
MINN=DAK FARMER®S CO=QPERATIVE OPERATIONAL

WAHPETON, NURTH DAKUTA

TEXACO INCORPORATED
SAN ARDO, CALIFORNIA

TEXASGULF
GRANGER, WYOMING

BLEED STNEAM GOES TO AN ACTIVATED SLUDGE SYSTEM 3 160 GPM
ANAEROBIC DIGESTION, FOLLOWED BY AN OPEN PONO, FOLLOWED BY
AEROBIC DIGESTION,

OPERATIONAL

HALF OF THE SCRUBBER UNOERFLOW IS TREATED AND RECYCLED aAS
SOILER FEEDWATER; THE OTHER HALF GOES TO WASTEWATER
OISPOSAL WELLS.

OPERATIONAL

OQVERFLOW TO SEWER/SLUDGE TO LANDFILL

SHELLER GLOBE CORP,
NORFOLK, VIRGINIA

INOEFINITELY SHUT DOWN

OIIPOSAL TECHNIQUE NOT KNOWN

CoAoM. (CARBIDE=AMOCO=MONSANTO)
HOUSTON, TEXAS

HARRIS MINING CO.
SPRUCE PINE, NORTH CAROLINA

SHELL OIL COMPANY
SAKERSFIELD, CALIFORNIA

SHELL OIL ComPany
TAFT, CALIFORNIA

PLANNED-CONSIDERING 302 CONTROL

INDEFINITELY SMUT DOWN

PLANNED=CONSIDERING 302 CONTROL

PLANNED=CONSIDERING 302 CONTROL

SCRUBBER EFFLUENT OI3POSED OF IN WASTE WELLS'

TEXACO INCORPORATED
SAN ARDO., CALIFURNIA

CONSTRUCTIUN

DRY WASTE IS TRUCKED TO A DUMPING AREA

CELANESE CORPORATION
CUMBERLAND, MARYLAND

STRATHMORE PAPER COMPANY
WORGNOCO, MASSACHUSETTS

PLANNED=CONTRACT AWARDED

CONSTRUCTION



STATUS TO0 APRIL
SECTION 9

PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS UN INDUSTRIAL BOILERS

INSTALLATION NAME
INSTALLATION LOCATION

SOURCE CHARACTERISTICS
SOURCE RATING

NUMBER OF SEPARATE FGD UNITS

NUMBER OF BOILERS BEING CONTROLLED

SOURCE CAPACITY

CONTROL 3YSTEM VENOOR
CONTROL PROCESS

ALYESKA PIPELINE SERVICE CO.
VALDEZ, ALASKA
OIL (0,03 = 0.1X SULFUR)
50,000 SCFM (DESIGN MAXIMUM)
1
3
25 MW (EWUIVALENTY)

1979

(FOR THIS REPORT, UNLESS STATED OTHERWISE, 2000 SCFM 3 1 EQUIVALENT M
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMANY FACTOR IN MODULE SIZING,

FMC ENVIRONMENTAL EQUIPMENT
SODIUM HWYDRUXIDE SCRUBBING

NEW 7/ RETROFIY NEw
START=UP DATE JUNE, 1977
CONTROL SYSTEM 3TATUS OPERATIONAL

802 REMOVAL EFFICIENCY
PARTICULATE REMOVAL E€FFICIENCY
WATER MAKE=-UP

SLUDGE OR BY=PRODUCT DISPOSAL

96+% (150-160 PPM @ INLEY)
PARTICULATE EMISSIONS MEET NSPS.
2 GPM <« OPEN LUOP

WASTEWNATER TREATMENT

SLUDGE MIXED wITW BALLAST WATER FRON TANKERS IN PORT
VALDEZ AND TREATED IN WASTEWATER TREATMENT FACILITY,
CONTROL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION
BACKGROUND INPORMATION
AT THE VALDEZ TEAMINAL OF THE ALASKAN OIL PIPELINE, ALYESKA PIPELINE SERVICE COMPANY OPERATES
THE OIL STORAGE AND TRAWSFER FACILITY. OIL FLOWING IN FROM THE PIPELINE IS TEMPORARILY STORED IN
WUGE TANK FARNS, THEN TRANSFERRED FROM THE TANKS TO OIL TANKER SWIPS IN NEARBY PORT VALDEZ.
ALYESKA WEEDED WEUTRAL BLANKET AIR FOR THE OIL STORAGE -TANKS, A LUW OXYGEN CONTENT BEING PARTICULAR=
LY DESINABLE. IT WAS DETERMINED THAT ON=SITE BOILER FLUE GAS WOULD WAVE THE REQUIRED LOW OXYGEN
CONTENT. CORROSION PREVENTION IN THE OIL STORAGE TANKS DICTATED THE NEED FOR SU2 CONTHOLS.
THAT 13, THE. DEVICE WAS NOT INSTALLED TO MEET AN EMISSIONS REGULATION, NEVERTHELESS: THE
SINERT GAS® SYSTEM IS BASICALLY A SODIUM MYDROXIDE FGO SYSTEM AND WAS DESIGNED ANO INSTALLED BY
FNC ENVIRONMENTAL EQUIPNENT DIVISION,
THE BOILERS DO NOT OPERATE AT STEADY STATE CONDITIONS. THIS IS DUE TO THE FACT THAT WHEN OIL
IS REMOVED FROM THE TANKS AT A FASTER RATE THAN IT 18 BEING FED BY THE PIPELINE, AN AODITIONAL INERT
AIR SLANKET IS NEEDED. THIS REQUIRES INCREASING THE SOILER LOAD FROM THE NORNAL LEVEL OF PLANT
PORER PRODUCTION TO RUN TME COMPREISORS AND PROOUCE ADOITIONAL GAS FOR BLANKET PRODUCTION.
IF THE TANKS ARE FILLING FASTER THAN THEY ARE BEING EMPTIED, TWE AIR FORCED OUT BY THE INCOMING
0IL 13 INCINERATED.
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
ALYESIKA PIPELINE SERVICE CO.7 VALDEZ, ALASKA (CONTINUED)

THE BOILER PLANT AT THE VALDEZ TERMINAL CONSISTS OF THREE 250 MM BTU/HR OIL<FIRED BOILERS,
MANUFACTURED 8Y COMBUSTION=ENGINEERING, THE OIL BEING USED IN THE BOILERS PRODUCES A VERY LOw
PARTICULATE GRAIN LOADING, AND MAS AN EXTREMELY LOw SULFUR CONTENT wMICH RANGES FROM 0,03% TO 0.1%,
THERE IS NO PARTICULATE CUNTROL OTHER THAN WHAT OCCURS IN THE FMC 302 ABSORBER MODULE.

FLUE GAS FROM THE BOILERS 18 HEADERED INTO FOUR PARALLEL FIN/FAN COOLERS IN WHICH THE GAS
PASSES THROUGH NARROW FIN TUBES WHILE AN EXTERNAL FAN BLONS.CDUL AIR AGAINST THEM. THE COOLER Is
STAINLESS STESL AND CAUSES A PRESSURE OROP OF 0,5 TO 1 PSI. SINCE FLUE Gas I8 PULLED THROUGH THE
THE SYSTEM UNDER NEGATIVE PRESSUNE BY COMPRESSORS (DOWNSTREAM OF THE FGD SYSTEM) RATED AT 2% Psle,
THE HIGH PRESSURE DROP IS NOT A PROBLEM., FOLLOWING THE FIN TUBES, THE GAS IS TAKEN THROUGH A 48 1IN,
dUCT BEFORE BEING DIRECTED TO ONE OF THE TWO PARALLEL SCRUBBING UNITS,

THE MAXIMUM DESIGN CAPACITY OF THE SCRUBBER MODULE IS 50,000 SCFM, WHICH REPRESENTS ABOUT 252
OF THE TOTAL FLUE GaAS GENERATED. THE sQ2 CONTROL SYSTEM IS DESIGNED WITH 100X REDUNDANCY, THAT 18,
ONLY ONE OF TWO MODULES IN PARALLEL IS USED aT ANYTIME, THE MUDULES ARE I0ENTICAL FOUR'STAGé
DISC=AND=DONUT TRAY TYPE ABSORBERS WITH A MAXIMUM RECIRCULATION RATE OF 600 GPM AND A L/G RATIO
OF 12 GAL/1000 aCF, A 4000 GALLON RECIRCULATION TANK I3 LOCATED IN THE BOTTOM OF EACH MODULE,

THE ABSORBERS ARE STAINLESS STEEL=CLAD AND MWAVE MESH=TYPE MIST ELIMINATORS, FLUE GAS EXITING THE
ABSORBERS PASSES THROUGH A KNOCK=0QUT DRUM (8 FT DIA X 16 FT LONG) WHERE ADOITIONAL MIST SEPARATION
‘DCCURS. FINALLY THE GAS STREAM IS HEADERED INTO FIVE PARALLEL COMPRESSORS WHICH DRIVE THE GAS TO
THE TANK FARMS AND MAINTAIN A POSITIVE PRESSURE IN THE OIL STORAGE TANKS. GAS INLET TO THNE TANKS
IS REGULATED 8Y PRESSURE CONTROL VALVES wHICH MAINTAIN A GAGE PRESSURE OF 0.6 T0 1.0 IN. W,G,
INSIDE THE Tanks,

IN ADDITION TO THE PRIMARY 600 6PM RECIRCULATION LINE, A SMALLER SECOND LOOP EXISTS FOR SCRUBBER
SBLEED=OFF AND REAGENT MAKE=UP, JUST DUWNSTREAM UF THE 2 HP RECIRCULATION PUMP, A 10 GPM BLEED
STREAM I3 TAKEN TO THE UNSITE OIL TANKER BALLAST WATER TREATMENT FACILITY, MAKE=UP SuoIum
HYDROXIDE 1S ADOED JUST DOWN STREAM OF THE BLEED=OFF POINT, CUNTROL PH 8.0 IS HIGHER THAN THE
DESIGN PH 6,5 BECAUSE THE OPERATIONS WAVE INDICATED THAT A HIGHER PH IS DESIRABLE.

REFER TO FIGURE 1a=1 IN SECTIUN 14 FOR A UETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING MISTOWY
3RD QUARTER~1977 CORROSION HAS UCCURRED IN THE PIPING FOR THE WATER RECIRCULATION SYSTEM,
AT THE TIME OF THIS REPURT, THE CAUSE waS NOT KNOWN, ALYESKA TESTS WAVE DEMONSTRATED aBOUT
S PPM 302/303/304 AT THE ABSORBER OUTLET. INLET 302 CONCENTRATION RANGES FROM 150 TO 1oy PPN,
THE SYSTEM wAS THEREFORE REMOVING ABOUT 963 OF THE INCET SULFUR OXIDES, AT THE TIME OF THMIS REPURT,
THERE wAS NO CONTINUOUS 302 MUNITOR ON THE SYSTEM,

ATH QUARTER=1977 THE CONTNOL SYSTEM OPERATED NEARLY PROBLEM=FREE, WITH NO DUNNTIME
BEING ASSIGNED TO THE SU2 REMOVAL SYSTEM, THE CURKENT LOAD IS APPROXIMATELY 20X UF DESIGN
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INUUSTRIAL BOILERS
ALYESKA PIPELINE SERVICE CO0.; VALDEZ, ALASKA (CONTINUED)

CAPACITY. THIS IS A RESULT DF OIL FLOw BEING LOw AT PRESENT, PLANS WERE BEING MADE TO DEAL WITH
THE WET AREAS CORROSION PROBLEM BY INTRUDUCING NEUTRALIZING AMINE SPRAYS,

13T QUARTER=1978 DURING THIS PERIOD, THE CURRUSION PROGLEM wAS ALLEVIATED BY SPRAYING HYDRAZINE
INTO THE SYSTEM UPSTREAM OF THE MIST ELIMINATOR, THIS MEASURE RAISED FROM 4 TO 6.5 THE PH OF THE
LIQUOR RECOVERED BY THE MIST ELIMINATOR, CYCLUNEXYLAMINE MAY BE TESTED IN PLACE OF THE MYORAZINE.
THE PLANT WAS NUT YET AWARE OF THE CAUSE OF THE CORROSION, ALTHOUGH THEY SUSPECTED CARBON, SULFUR,
AND NITROGEN ACID GASES. CHLORIDES MAVE VIRTUALLY BEEN RULED DUT AS THE SOURCE OF THE CORROSION.

2ND QUARTER=1978 THE FMC FGD SYSTEM CONTINUED TO OPERATE ON A CONTINUOUS BASIS, BEING RESPONSI-
BLE FOR NO DOWNTIME. ANY MAINTENANCE OPERATIUNS WERE EFFECTED WHILE THE SYSTEM WAS UPERATING.

IT IS IMPORTANT TO NUTE AGAIN THAT THE SYSTEM 18 DESIGNED WITH 100X REDUNDANCY,

3R0D QUARTER=1978 THE SYSTEM CONTINUED TO DEMONSTRATE 100X AVAILABILITY DURING THIS PERI1OO.

CYCLOHEXYLAMINE IS NOw BEING USED INSTEAD OF HYORAZINE TO CONTROL PH DOWNSTREAM OF THE ABSORBER. PH

IS NOW IN THE 6=7 RANGE AND CORROSION SEEMS TO MAVE STOPPED., IF FURTHER CONTROL OF PH IS NEEDED,
ADDITIONAL CYCLOHEXYLAMINE SPRAY POINTS MAY BE INSTALLED.

ATH QUARTER=1978 SYSTEM AVAILABILITY FOR THIS PERIOO CONTINUED TO BE 100%. CYCLOHEXYLAMINE WILL

CONTINUE TO BE SPRAYED INTO THE FLUE 6AS EXITING THE SCRUBBER. THIS RAISES THE PH OF THE ENTRAINED
LIGUID AND HAS STOPPED THE ACID CORROSION IN THE CARBON STEEL UIL STORAGE TANKS, PRIOR TO THE
ADDITION OF THE AMINE SPRAYS, THE TANKS WERE CORROOING AT A RATE OF ABOUT 40 MILS PER YEAR,

13T QUARTER=1979 SCRUBBER OPERATIONS CONTINUED TO BE PROBLEM-FREE DURING THE PERIOD. PLANI ARE

BEING MADE TO TEST MURE VOLATILE AMINE CHMEMICALS IN PLACE DF THE CYCLOHEXYLAMINE. THE PRESENT
POINT OF INJECTION IS JUST DOWNSTREAM OF THE «NOCKOUT DRUM,
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STATUS TOU aPRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS On INDUSTRIAL HBOILERS

INSTALLATIUN NAME BELRIDGE OIL cU.
INSTALLATIUN LUCATION MCXITIRICK, CALIFURNIA
SUUKCE CHARACTERISTICS CRUDE UIL (1,31X SULFUN)
SOURCE RATING ‘ 12,000 SCFu

4y000 ACFM @ S0 F

NUMHER UF SEPARATE FG) UNITS 1
NUMBER OF BUILERS wEING CONTHROLLED 1
SOQURCE CaPacltY ¢ Mw (EQUIVALENT)

50 MM aTy/mn

(FOR THIS REPUNT, UNLESS STATED QTHERWISE, 2090 SCPM 8 | EQUIVALENT Mw,
THIS 13 HECAUSE GAY FLUm RATE IS THE PRIMARY FACTOR IN MOOULE SIZING.)

CONTROL SY3BTEM VENDUN C£ NATCO

CUNTROL PROCESS 8001Uun HYDROXIDE SCRUWEING

NEW /7 RETROFIT NEW

STAKT=UP DATE JANUARY, 1979

CONTROL SYSTEM STATus OPENATIONAL

302 REMOVAL EFFICIENCY 90X (S0 PPM S02 @ INLET)

WATEN MAKE-uP 15 GPm

CUNTROL SYSTEM CcOoST SEE SECTION 13 FOR DETAILED ECONOMIC INFURMATION

SACKGROUND INFURMATIUN

BELRTIULE OIL COMPANY MAS an ENNANCED OIL KECOVERY SITE IN MCKITTRICK, CALIFORNIA, THE 31ITE 18
LOCATED IN WESTERN KERN COUNTY 'AND NAS SEVERAL SMALL STEAM GENERATORS RATEQ AT S0 AND 23 MM BTU/NR,
THE CWUDE UL WaS 1,1 PENCENT SULFUN CONTENT,

IN VIEW UF THE NEw ﬁlGULllluNS UF THE CALIFPOANIA AlR RESOURCE 30ARD (Cama), SELRIDGE HAS UNDERe
TAKEN A PRUGRAM Ty EVALUATE THe CUMMERCIALLY AVAILABLE FGD TECHNOLOGY FOR APPLICATIONS TG & BMALL
(TYPICALLY 50 MM 3Tu/mR) YTEAM GENERATOR, THEY WAVE ALREADY INSTALLED TwQ FGD SYSTEMS SUPPLIED BY
HEATER TECHNULUGY aAND THENMOTICI, (SEE 8ECTION 9 OF TW18 HEPONT FOR DESCRIPTIONS OF THESE SYSTEMS),
A THIND SYSTEM, 8EING SUPPLIED BY C~E NATCO, IS UNDER CUNSTRUCTION, (=g NATCOy A JUUSIOIARY OF
COMBUBTION ENGINEERING, 13 THE PRINCIPAL suPPLIER OF THE STZAM GENERATORS TO THE OIL PIELOG. TME
FGD 3YSTEM 13 ICHEDULED TO G0 UNSTREAM BY EARLY JANUARY je79,

THE FLUE GAS (29,000 ACFM AT S70 F) I8 WUENCHED BY & SET OF SPRAYS IN THE BOTTOM PART QOF ThHe
ABJURBER (T FEET 0Ia x 3% FEET niIGH), THE QUENCNHER SECTION MAS A SEPARATE RECIRCULATIUN PumP
{300 GPM) wuICH aLSO 4LEEDS UFF A PURGE STREAM (10 ePM),  THE PN IN THIS STAGE 13 RANGES FROM 4=¢,3,
THE COOLEY GAS PASIES THHOUGKH & "CHIMNEYeTRAY® (TRAY WITH & CENTRAL DUWNCOMER) AND I3 FURTHER CON~
TACTED wITh LIGUON SHRAYS (P4 BETWEEN T.5%8.0), THE ABSORPTION 3TAGE HAS A SEPARATE
NECIRCULATION PUMP (300 GPM) wHICH ALS0 RECEIVES a CONTINUGUS BTREAM OF FRESH $00IUM WYOROXIDE
SOLUTION (0419 GPM), THE FLUE GAS PABSES THROUGH A CHEVRUN MIST ELIMINATOR anp & STUB STACK AT THE
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
BELRIDGE OIL CO.3 MCKITTRICK, CALIFORNIA (CONTINUED)

TUP OF THE ABSORBER,
THE ABSORBERs TRAY, RECIRCULATION PUMPS, PIPING, AND STACK ARE MADE OF 316L 8S. THE

CAUSTIC ASH MIX TANK, FEED PUMP AND PIPING ARE CARBON STEEL, AND THE MIST ELIMINATOR 1S FRP,

OPERATING MISTORY
4TH QUARTER=1978 THE SYSTEM 1S UNDER CONSTRUCTION AND THE STARTUP OATE IS OELAYED TO EARLY
JANUARY 5979 FROM NUVEMBER 1978,

187 QUARTER=1979 THE SYSTEM wAS FIR#T STARTED UP 1IN FEBRUARY, MWOWEVER, 1T DID NOT ACHIEVE THE
NEQUINED 30¢ REMOVAL (903), THE PRIMARY REASONS UOF THE LOWER REMOVAL (853) WERE THE INEFFICIENT
SPRAY NOZILE OESIGN, HIGH BLOWOOWN RATE AND LOW MAKEUP OF FRESH CAUSTIC. THE SECOND TESTING
PERFORMED ON MARCH 15, APPEARS TO HAVE ACHIEVED NIGH 302 REMOVAL (395%). THERE WERE NO STARTUP
PRUBLEMS AND THE SYSTEM IS OPERATIUNAL,
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STATUS TO APRIL 1979
SECTION 9 (CONTINVED)
PENFURMANCE DESCKIPTIUN FUR OPENATIUNAL FGOD SYSTEMS UN INDUSTRIAL YUILERS

INSTALLATION nNAME HELNIDGE UIL co,
INSTALLATION LUCATIUN MCKITTRICK, CALIFORNIA
SUURCE CHARACTERISTICS OIL (1.1% SULFUR)
SUURCE RATING 12,000 ScFm (4 BOILER)

24,000 ACFM g S70 ¢

NUMBER UF SEPARATE FGD UNITS 1
NUMBER OF BUILERS BEING CONTNOLLEY 1
SQURCE CAPACITY 6 Mn (EQUIVALENT)

50 MM BTU/MN

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 200U SCFM = | EQUIVALENT mw,
TH1S IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MODULE SIZING,)

CONTROL SYSTEM VENDUK HEATEN TECHNULUGY

CONTROL PRUCESS SONIUM HYDRUXIDE SCRUBHING

NEW 7 RETRUF]IT NEW

START=UP LaTE JUNE, 1978

CONTRUL SYSTEM STaTus OPERATIONAL

802 REMOVAL EFFICIENCY 90X (500 PPM SU2 AT INCET)

WATER MAKE=yp 1S GPM

SLUDGE OR 6Y=PRODUCT 0ISPUSAL WASTEWATER TREATMENT

CONTROL SYSTEM COST SEE SECTIOM 13 FOR DETAILED ECUNOMIC INFURMATION

BACKGROUND INFORMATION

BELRIDGE UIL COMPANY HaS an ENMANCED 0IL RECUVERY SITE IN MCKITTRICK, CALIFORNIA. THERE ARE
SEVERAL SMALL STEAM GENERATURS, EACH RATED a7 S0 MM BTU/MR, WHICH BURN A PART OF THE 0IL PRUGUCED
8Y THE RECUVERY OPERATIONS. THE CRUDE UIL nAS 1.t PERCENT SULFUR,

THE FGU SYSTEM, whICH WAS SUPPLIED NEw BY HEATER TECHNOLODGY IN JULY 1978, TREATS A FLUE GAS
FLOW OF 24,000 aCPM aT 570 F. THe SYSTEM CONSISTS OF AN EDUCTOR=TYPE VENTUR] MUUNTED ON UNE SIDE -
OF A RECYCLE TANK, AND 4 3TUB STACK MUUNTED ON THE QTHER, THE VENTURI HAS AN AUJUSTABLE DISK, WHICH
FORMS THE CuNTACT 3TAGE FOR THE GAS AND RECIRCULATING LIQUOR, THE GAS THEN FLONS THRUUGH THE MIST
ELIMINATUR MOUSED INSIDE THE STus STACK. THE LIQUUR, DISENGAGED FNOM THE GAS, IS RECIRCULATED wITH
A CONSTANT BLEEU=UFF uf 6PM, Tng DESIéN L/G RATIO I3 40 GAL/1000 ACF. THE PROCESS USED I3
S00IUM HYDROXIDE SCRUBBING ANO FRESH CAUSTIC MakeyP IS ADDED TU THE RECYCLE TANK, THE VENTUR!
SECTIUN, CUNTACTING DISC, RECIRCULATING PIPING AND THE RECIRCULATING PUMP aRE MADE OF 316L S8S. THe
RECYCLE TANK IS CAWBON STEEL ®1TH EPOXY TaR COATING AND THE MIST ELIMINATOR IS FRP, THe PRESSURE
DROP ACROSS THE ENTIRE SYSTEM IS LESS THan THE VACUUM CREATED BY THE EDUCTOR, ABQUT 1 IN. W.G.

THE BLEED~OFF STREAM IS TaKen 10 WASTEWATER TREATMENT. IN ADDITIUN, IT I3 NECESSARY TO 8LOw
DOWN FROM THE RECYCLE TaNK INTERMITTENTLY,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
BELRIDGE OIL CO.s MCKITTRICK, CALIFURNIA (CONTINUED)

OPERATING HISTORY
3RD QUARTER=1978 SINCE FGD 3YSTEM START«UP UN JULY 6, 1978 THE SCRUBBER HAS EXPERIENCED
APPROXIMATELY 1| 1/2 WEEXS OF DOWNTIME. MAJOR PROBLEMS HAVE BEEN FAULTY RELAYS IN THE INSTRUMEN=

TATION, AND PUMP FAILURE, THE RECIRCULATION PUMP WAS REPLACED,

4TH QUARTER=}1978 THE SCRUBBER QPERATED 95 DAYS OUT OF 105 DAYS OF GENERATOR OPERATIONS. THIS
CORRESPONDS TO AN AVAILABILITY OF 89 PERCENT, SEVERE VIBRATIONS IN THE RECIRCULATION PUMP CAUSED
FAILURE OF THE RECYCLE PIPING, THE PUMP FOUNDATION wAS REINFORCED AND THE PIPING WAS REPLACED.
LEAKS IN CAUSTIC LINES WERE ALSO A PROBLEM AREA.

13T QUARTER~1979 THE SCRUBBER OPERATED ABOUT 7S DAYS OUT OF A TOTAL OF 90 DAYS. THIS CORRESPONDS
TO A RELIABILITY VALUE OF 84X, THE CONDENSATION OF MOISTURE FROM THE EXIT FLUE GAS WAS AN AREA OF
CONCERN. WHILE WELDING AN EXTEN3IION TO THE 3TACK, A SPARK CAUSED A FIRE WHICH DAMAGED THE FRP

MIST ELIMINATOR AND THE EPOXY LINING OF THE ABSORBER, THE EXTENT OF DAMAGE AND REPAIRS REQUIRED

13 UNDER INVESTIGATION.

37



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTIUN FOW UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NAME BELRIDGE ulL cu,
INSTALLATION LOCATIDN MCKITTRICK, CALIFURNIA
SOURCE CHARACTERISTICS CRUDE OIL (1.3% SULFUR)
SO0URCE RATING 12,000 SCFM

24,000 ACFM @ 570 F

NUMBER UF SCLPARATE FGD UN[TS 1
NUMOEN UF BUILENS BEING CUNTRULLED 1
SUURCE CaAPAC]TY 5000 LB/HR STEAM

6 Mn (EQUIVALENT)
S50 Mw BTU/HR? 50,000 LB/NR STEAN

(FOR TWIS REPORT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT LD
THIS 18 BECAUSE GAS FLOW RATE I8 THE PRIMARY FACTOR IN MOOULE SIZING.)

CONTHOL SYSTEM VENDUR THEAMUTICS INC,

CONTROL PROCESS 800IUM WYDROXIDE SCRULSING

NEW / RETROF1T NEw

STARTeyYP DATE JuLY, 1978

CONTROL 3YSTEM 3TATUS OPENATIUNAL

302 REMUVAL EFFICIENCY 90X (500 PPM 302 & INLET)

WATER MAKE=Up 19 6PN

SLUUGE OR BY=PRODUCT DI3PUSAL WASTENATER TREATMENT

CONTRUL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONQMIC INPORMATION

GACKGROUND INFORMATION

BELRIDGE OIL CUMPANY HAS AN ENHANCED blL RECOVERY S1TE IN MCXITTRICK, CALIFORNIA, THERE ARE
SEVERAL BMALL STEAM GENERATORS, EACH RATED AT 50 MM BTU/HR, WHICH BURN A PART OF THE GIL PRODUCED
8Y TWE RECOVERY OPERATIONS, IME CRuUOE UIL:NAS 1.1 PERCENT SULFUR,

THE FGD 3YSTEM, WHICH was SUPPLLED le BY THERMOTICS INC. IN JULY 1973, TREATS A FLUL 6AS
FLOW UF 24,000 ACFM AT 370 Fo THE SYSTEM éﬂNSllTl OF AN INLET DUCT WHICH HOUSES A NOZILE OELIVERING
FRESH WATER AT NIGH PRESSUNE (50 PSIA), THE "JET=NOZILE® CNEATES ENQUGH VACUUM (1=2 IN WG) TO OFFe
LT THE SYSTEW PREBSURE UNUP. THE GAS AND EXCLSS wATER IMPINGT THE CENTRAL DOWNCOMER FROM ™E
ABBURPTION 3TaGE., THE GAS RISES UP THROUGH THE DOWNCOMER AND I8 CUNTACTED WITH 2 OR 3 LAYERS OF
RECIRCULATION LIQUOR SPRAYS (PHSe.5), THE DESIGN L/6 NATID 18 Y0 OALIIQOO ACF IN THL ABSORSER,
THE OVERFLOW LIUUUR PRUM THE AUSURPTION STAGES AN THE EXCESS FRESH WATER ARE TAKEN TO WASTE
L18POBAL (4 GPM), & PART OF THE MAKEUP WATER I3 ADDED TO THE RECIRCULATION TANK, THE ToTaL
MAKEUP wATER FLOW [8 ABOUT 1S oPM,

THE ENTIRE £GO SYSTEM I8 MADE OF 31eL 88, EXCEPT POR THE CAUSTIC STORAGE TANK, FEED PUNP ANO
THE FEED LINES, WNICH ANE CARBON STEEL.



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL SOILERS
BELRIDGE OIL COe7 MCKITTRICK, CALIFORNIA (CONTINUED)

OPERATING HISTORY
3RD QUARTER=1978 SINC& FGD SYSTEM START=UP ON JULY 6, 1978 THE SCRUBBER HAS EXPERIENCED
APPROXNIMATELY 1 1/2 WEEKS OF DOWNTIME, MAJOR PROBLEMS WMAVE BEEN FAULTY RELAYS IN THE INSTRUMENTA=
TION, AND PUMP FAILURE., THE RECIRCULATION PUMP WAS REPLACED,

4TH QUARTER=1978  THE SCRUWGER OPERATED 98 DAYS QUT OF 10S DAYS OF GENERATOR OPERATIONS. TMIS
CORRESPONOS TO AN AVAILABILITY OF 93 PERCENT, ELECTRICAL CONNECTION MALFUNCTIONS AND LEAKS IN
CAUSTIC FEED LINE WERE THE MAJOR PHOBLEMS, THE RECIRCULATION PUMP SEAL REQUIRED AEPLACEMENT,

137 UUARTER1979 THE FGD SYSTEM wAS DOWN FOR THE ENTIRE PERIO0 DUE TO MAJOR LEAKS IN ONE WELD
LINE AROUNO THE CIRCUMFEZRENCE OF THE AB3ORBER. APPARENTLY, THE WELOING WAS PERFORMED ONLY ON THE
EXTERNAL 3IDE., THIS LED TO SEVEREZ STREAS CORROSION CAACKING AND PITTING ON THE INSIDE TO THE
EXTENT OF CAUSING SERIOUS LEAKS. THE ABSORBER wAS DISMANTLED FROM THE FOUNDATION, THE WELDING WAS
REPAIRLD AND THE ABSORBER wAS ERECTED AGAIN BY MIDeMARCH, THE SYSTEM I3 SCHEDULZD TO STARTUP

BY THE END QF THE QUARTER,
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UF 10,900 uTu/Ls any

STATUS Tu APRIL 1979

SECTION 9 (CUNTInUED)

PENFORMANCE DESCRIPTION FON UPEKAYLUNAL FGU SYSTEMS ON INQUSTHIAL WOILERS

INSTALLATION Namg
INSTALLATION LUCATION
SUUKCE CHAKACIERISTICS
SUUNCE RA1lnG

NUMOBER OF SLPARATE PG UN]TS
NUMBER OF BUILEKS BEING COUNTROLLEY
SUURCE CaAPACITY

CUNTRUL BYSTEM VENDOUW

CUNTRUL PRUCESS

NEW /7 wETHUPIT

STAWToUP palg

CONTHUL 3Y3TEM BTATUS

802 WEMUVAL EFFICIENCY

SLUDGE UN BY<PWUDUCT DI3PUSAL

CONTRUL 3Y3TEmM cusT

THk

SUILERS, TwO OF THE BUILERS ARE RATED at 200,000 PUUNUS OF STEAM PER HOUR AND THE
HATED AT ¢iu,vue POUNDS OF STEAM PEN MOUR,

CATERPILLAN TRACTOR CUMPANY PLANT LUCATED IN EAST PRURIaA, ILLINGIS wal

AN AVENAGE SULFUR CONTENT US 3.2%,

CATEWPILLAR TRACTOR Cu,

EAST PEuNlaA, ILLINUIQ

COAL (3.2% SuLFuw)

€L0rUU0 SCFM (TUTAL = o BUILERS)
BU, VL ACPM & 38y F, FOR EACH OF &4 FGD 3YSTENS
4

‘

109 mw (EWUIVALENT) S TOTAL « 4 BUILERS

(FUN THiS WEPUKT, UNLESS STATED OTWERWISE, ¢UvU SCPM = i EQUIVALENT mw,
THIS 13 BECAUSE GAS FLOW KATE IS THE PRIMARY FACTOR IN MUDULE SIZING.)

FMC ENVIKUNMENTAL EQUIPMENT
DUUSLE ALKALL (CONCENTWATED)

2 NEw, ¢ RETHU

APRIL, 1978

OPEKATIONAL

WX (2,000 PPN @ [NLET)

DEWATERED SLUWRY Tu LANDFILL

603 30L108 (CAB04) SLUGGE OIRECTLY TU LANDFILL
SEE SECTIUM 13 FON DETAILED ECONUMIC INFURMATION

GACKGROUND INFURMAT UN

FOUR COAL-FIRED
REMAINING TNQ ARE
THE CUAL WUWNED 18 ILLINULS COAL WITH & HEATING VALUE

THE TUTAL BOJLER CAPACITY I8 AGQUT 100 Mw

(EQUIVALENT), MECHANICAL COLLECTURS ane UBED fumr

THRUULAN A LINED STACK wHlCH &

PRIMARY PaRTICULATE CONTNOL. GASE3 ExmwausT

APPHUXIMATELY 175 FT 10 180 7T niGw, Thi STACK CONSISTS OF Two
NIUNEY BWAPED FLUES EMHODIED WITHIN ONE QUTER SHELL,

THE ALW GuaLlTy CUNTRUL YYSTEMS WAVE BEEN SUPPLIED @Y
TWERE [3 ONE SLRUBHEN TRAIN FUR gaCw OF 1nmg
EMIS8IONS FWOM aAgoUT 80,000 ACPm 3 390 7,
FACILITIES, vacuum PILTERS, AND SLUDGE

REFEN TU FIGUNE ues IN

FMC ENVIRONMENTAL GQUIPMENT QIVISIONn,
FUUR BOILENS, wHiCH CONTROLS BOTH PARTICULATE ANO 3URQ
THE POUR FGO SYSTEMS SWARE COMMON NEGENENATION
0IsPOsAL,

SECTION 14 rFOR & OETAILED PROCESS FLOw DIAGRAM OF THIS SYSTENM,

UPERATING WISTURY

STH UUARTER=(977 $TakTeyr was SCHMEDULEU FUK MARCH 3978 AND CUNSTHUCTION was PHOGKESSING SMOQTHLY,

18T LUANTER=197g CUNSTRUCT LON UF THE FUUN FGU SYSTEMS waS COMPLETED. STARTeyp WAS DELAYED DuE



STATUS T0 APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
CATERMILLAR TRACTUR CO.3 EAST PEURIA, ILLINOIS (CONTINUED)

TO THE COAL SHORTAGE.

2ND WUARTER=1978 DURING THIS REPURT PERIOD START=UP OCCURKED, BECAUSE THE BOILER PLANT WAS NEAR
THE END OF THE MEATING SEASUN, THE BOILER LUADS WERE IN THE 70,000-100,000 LB/HR STEAM RANGE.
DURING CULD WEATHER OPERATIONS, THE BUILER LOADS ARE APPROXIMATELY 800,000 LB/HR, THE SYSTEM WaAS
BUILDING 600D FILTER CAKE DURING THE START=UP PHASE OF QOPERATIONS, FINAL STEADY STATE OPERATIONS
WERE NOT ACHIEVED BEFORE SUMMER SHUTDOWN.

3RD QUARTER=-1978 THE FGD SYSTEM MAD JUST STARTED UP AGAIN AFTER SUMMER SHUTDOWN.
NU MAJOR START=UP PROBLEMS WEKE REPURTED,

GTH QUARTER=1978 PLANT PERSONNEL REPUGRT THAT AN ABNORMALLY HIGH PRESSURE DROP THROUGH THE
SCRUBBERS I3 RESTRICTING THE BOILERS TO ABOUT 60% OF THEIR CAPACITY, FAN AND DRAFT TESTS WERE
BEING RUN IN DECEMBER 70 PINPOINT THE PROBLEM AREA, THE FAN ANO'ORAFT TESTS FURTHER DELAYED
SCHEDULED EMISSION TESTING. SINCE START=UP IN SEPTEMBER 3CRUBBER 'OPERATIONS NAVE NOT BEEN BUPFICI-
ENTLY CONSISTENT TO COMPLETE ANY EMISSION TESTS.

A TEN=INCH PLASTIC RECIRCULATION LINE BROKE UN ONE SCRUBBER AND \WAD TO BE REPLACED.

18T QUARTER=1979 DURING THE REPORT PERIDD, THREE BOILERS ALONG WITH THE FGD SYSTEMS OPERATED
IN JANUARY, WO MAJUR OPERATING PROBLEMS WERE REPORTED EXCEPT CORROSION IN 802 MONITORS, THE
RELIABILITY VALUES OF THE FGD SYSTEMS ABOUT 90%. THE FGD 3YSTEMS WERE BSHUTDOWN FROM FEBRUARY 3
UNTIL MARCH 19 DUE TO UNAYAILABILITY OF SUDA ASH,
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STATUS TU APKIL 1979
SECTIUN 9 (CUNTINUED)

PERFURMANCE DESCRIPTIUN FUN UPENATIUNAL FGU 3YSTEMS uN INQUSTRIAL HOILERS

INSTALLATION Namg CATERPEILLAR TKACTUR CO.
INSTALLATION LOCATIUN JUFI&T, ILLINULS

SOUKCE CHARACTENISTICS CUAL (3.2% SULFUk)

SUURCE RATING 67,000 SCFM (TUTAL = 2 BOILERS)
NUMBER UF SEPAKRATE FiGD uniTS e

NUMBER UF BUILENS WEING CUNINOLLED 2

SOURCE CAPACITY 34 mn (EQUIVALENT); TUTAL = 2 BOILEKRY

(FOW THIS REPOKT, UNLESS STATED UTHERWISE, 20u0 SCFM = | EQUIVALENT Mw,
TNIS IS WECAUSE GAS FLUw RATE IS THE PRIMARY FACTUN IN MODULE SIZING.)

CONTNUOL SYSTEM VENULOUN IURN IWNDUSTRIES

CONTHUL PNOCESS DUUBLE ALKALL (DILUTE)

NEw / RETROFIT RETRUFIT

STAKT=UP DATE SEPTEMBER, 1974

CUMTROL SYSTEM STATUS UPERATIONAL

302 wEMUVAL EFFICIENGY 90+x (2000 PPM ¢ INLET)

WATER MAKE=UP CLUSEV LOUP: 0.S GPM

SLUUGE OW HY=PRODUC! DIgrUSAL DEWATENRED SLURKY Ty LANDF ILL

CONTRUL SYSTEM COST SEL SECTIUN 13 FyRr DETALILED ECONOMIC INFORMATION

BACKGRUUND INFORMATION

Tn€ JOLIET PLANT OPERATES TaU CUAL-FIRED BOILERS RATED AT 100,000 AND 80,000 POUNDS OF STEAM
PER MOUR, THESE BOILEWS ARE ON=LINE ONLY DURING WINTER MUNTHS, ONE UF WHICH OPERATES 24 HR/QAY
AND THE OTHER ONLY WHEN A GREATER STEAM RATE IS REWUINED DUE TU COLD WEATHER. THE COAL HAS A
HEATING VALUE UF 10,500 BIU/LB AND 1S FIRED Al A RATE OF 9,65 TUNS/MR, TOTAL 302 EMISSIUNS FROM
THE BULER IS 6,74 LsS/MM BTU,

THE FGD SYSTEM UN EACH BUOILER IS A ZURN DUUSLE ALKAL] 3CRUBBER CONSTRUCTED UF 316L STAINe
LESS STEEL. EACH SCRUBBEN EXMAUSTS THRUUGH A CARBUN STEEL STACK. THE TUTAL FLUE GAS FLOW RAIE
13 103,500 ACFM 3 350 Fo THE SCRUBBER UNITS AKE PRECEOED 8Y MECHANICAL CULLECTURS FUH PARTICULATE
REMOVAL. THE ZURN SCRUSBER UTILIZES A OUSTRAXTOR MODULE FUN BUTH PARTICULATE AND 302 CUNTROL.

SPENT SCRUMUING LIWUOR 13 PUMPED TOQ THE REGENEHATIU& AREA WHERE LIME 13 ADDED TO PRUDUCE CaLCIuM
SULFITE/SULFATE IN CLARIFIERS, CLARIFIER UNDERFLUW, WHICH IS 1Seayl SOLIDS 8Y wEIGHT, IS
DENATERED 8Y VACUUM FILTERS TO APPRUXIMATELY 65% SOLIDS 8Y WEIGHT, The THIXOTRUPIC SLUDGE
PRODUCED IS READY FuR OISPUSAL AT A LANUFILL, CLARIFIER UVERFLOw IS NETURNED-YD THE SCRUBBER AS
REGENERATED SCRUBBING LIVUOK. SUDA ASH 18 ALSO ADUED TO THE REGENERATED LIUUUR TO REPLENISH
SODIUM LOST In THE SLUDGE. LIME ANv SUDA ASH ANRE STORED IN UUTSIDE SILUS AND PNEUMATICALLY CONVEYED
TO USE POINTS, & CHEMICAL TREATMENT BUILDING WAS ERECTED TU HOUSE REGENERATIUN ANO SLUUGE HANDLING
EQUIPMENT,

REFER TO FIGURE Ls=6 OF SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM GF THIS SYSTEM,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE OESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
CATERPILLAR TRACTOR CO.J JOLIET, ILLINUIS (CONTINUED)

_ OPERATING HISTORY

3RD QUARTER=1977 PRUBLEMS OCCURRED wHEN A TANK RAN ORY AND DAMAGED A PUMP, SOME PIPE PLUGGING
PROBLEMS ALSO OCCURRED AS A RESULT OF THE PUMP FAILUNE, A MAJUR PROBLEM AREA WAS THE HEAVY

WEAR OF THE FILTER CLOTHS ON THE VACUUM FILTERS, THE FILTER CLOTH LASTS ONLY 2 TU 3 WEEKS,.

NO SOLUTIONS MAD HEEN FUUND WUT FILTER DESIGN MODIFICATIONS WERE BEING CONSIDERED.

THE UNITS WERE ULTRASONICALLY TESTED AND RESULTS SHOW THAT THE SYSTEMS ARE ON THE WIGH

SIDE OF TOLERANCE LEVELS. A MINOR LEAK WAS DETECTED AS A RESULT OF A FAULTY WELD.

QTH QUARTER=1977 FGO SYSTEM RESTART OCCURRED AT THE BEGINNING OF THE HEATING SEASON.
PLANT HAD INITIATED A PROCESS OF DETAILED RECORD KEEPING BUT wAS STILL WORKING

ON THE INTERNAL INFORMATION TRANSFER PROCESS. PLANT HAS INOICATED THAT A SUMMARY OF THESE
RECORDS WILL BE AVAILABLE TO THIS REPORT IN THE FUTURE,

137 QUARTER=1978 FILTER CLOTH PROBLEMS CONTINUED WITHM REPLACEMENT BEING REQUIRED EVERY 23 WEEKS.
THE SYSTEMS WERE DOWN IN MARCH BECAUSE OF PLUGGED PIPELINES.

&ND QUARTER=1978 UNRELIABLE 302 MONITORS WERE A PROSLEM DURING THIS PERIDD. HEAVY ATTRITION OF
FILTER CLOTNS CONTINUED,

3RD QUARTER=1978 DUE TO SHORT FILTER FABRIC LIFE AND SLUDGE FREEZE UP PROBLEMS, FILTER OESIGN
MODIFICATIONS WZRE STILL SEING CONSIDERED, BUT HAD NOT YET BEEN MADE.

8502 MONITORS ARE STILL A PROBLEM EXNIBIVING PLUGGING, CORKOSION, AND UNRELIABLE PERFORMANCE.
PROBEY OF 304 33, 316L 83 AND TEFLON CUATING HAVE ALL BEEN TRIED wITHOUT SUCCESS, HASTELLOY=C
PROBES HAVE BEEN INSTALLED, BUT THE PLANT MAS NOT HAD TIME TU EVALUATE THEIR PENFURMANCE, REMEAT
EQUIPMENT WAS SCHEDULED TO BE INSTALLED BUT HAS NOT BEEN AS OF THMIS UP=DATE. GUILLOTINE<TYPE
DAMPERS REPLACED THE LOUVER=TYPE [SOLATION DAMPERS ORIGINALLY INSTALLED. HOWEVER, THE GUILLOTINE=
TYPE CANNOT BE CLUSED TIGHTLY BECAUSE FLY ASH COLLECTS IN THE BOTTOM OF THE GUILLOTINE SHEATH.

4TH GUARTER=1978 THE BUILERS STARTED OPERATIONS InN THE LAST WEEX OF OCTOBER. FILTER CLOTH WEAR
CONTINUES TO 8E A PHOBLEM, THE MASTELLOY~C SU2 PROBES HEWUIRE EXCESSIVE MAINTENANCE FOR PROPER
FUNCTIONING. CORROSION AND EROSION OF THE PROBES IS NOT YET EVIDENT. FLYASH ACCUMULATION IN THE
80TTOM OF THE GUILLOTINE DAMPERS IS STILL A PROSBLEM,

ALTHOUGH PIPE PLUGGING 13 NOT NORMALLY A PROBLEM (THE ENTIRE SYSTEM I3 FLUSHED AND CLEANED
DURING THE SUMMER OFF 3EASON), SLIGHT BUILDUPS IN THE PIPING HAVE OCCURRED.

187 QUARTER=1979 DURING THE GUARTER THE FGD SYSTEMS WERE PLAGUED 8Y A SERIES OF PRUBLEMS. OURING
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STATUS TO APRIL 1979
SECTIUN 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS UN INDUSTRIAL BOILERS
CATERPILLAR TRACTOR CU.: JOLIET, ILLINOLS (CONTINUED)

JANUARY, 80OTH FGD SYSTEMS WERE DUWN, THE PROBLEMS STARTED WITH A FAILURE OF THE THICKENEK UNDERFLOW
PUMP ALUNG WITH THE SPARE PUMP, THE THICKENER RAKES STOPPED TURNING. THe SLUDGE RETURN LINE 6OT
PLUGGED AT THE VaCuum FILTER, THE STORAGE CLARIFIER RAKES FAILED TO TURN ANO THE BEARING SUPPORTING
THE RAKES BROKE DUWN DUE 10 A LARGE AMUUNT OF SLUDGE ACCUMULATION, THE PROCESS FLOW vaLVE couLo

NOT BE TURNED IN ANY OIRECTION. IN ADOITION, DUE TO SEVERE WEATHER CONDITIONS, THE 300A ASH SCREW
FEEDER GUT FRUZEN STUCK. ALL TOGETHEW THE FGD SYSTEM was$ RESPUNSIBLE FOR 717 HOURS OF DOWNTIME IN
JANUARY, DURING FEHRUANY AND EARLY MARCH, THE SYSTEMS OPERATED SPURADICALLY BECAUSE OF A SLUOGE
PUMP MALFUNCTIUN AND A LACK OF THE REQUIRED AMOUNT OF S0DA ASM, 1IN MARCH THE SYSTEMS wERE

UPERATING NORMALLY,
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PENFURMANCE DESCRIPTIUN Fuk UPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NAME CATERPILLAW TRACTOR CU,
INSTALLATIUN LUCATIUN MAPLETUN, ILLINUIS

SUURCE CHARACTERISTILY COAL (35,2% SULFUN)

SUURCE RATING 131,000 SCFM (TUTAL = 3 30ILkRY)

80,U00 ACFM ¢ 350 F, FUR EACH OF 2 FGO SYSTEMS
Q0,000 ACF™ ¢ 350 F, FOR 1 FGL JYSTEM
60U,000 LB/HR STEAM (TOTAL = 3 BOILERS)

NUMBER UF SEPARATE FGD UNITS 3
NUMHBER OF HBUILENS BEING CUNTHULLED 3
SOUWCE CAPACITY #5 Mw (EUUIVALENT)) TUTAL = 3 BUILERS

(FUN THIY REPUNT, UNLESS STATED OTHERWISE, 2000 3CFmM 3 | EQUIVALENT Mw,
THIS 18 SECAUSE GAS PLOw RATE I8 THE PRIMANY FACTOR IN MODULE SIZING.)

CUNTROL SYITEM VENUUN FMC ENVIRONMENTAL EQUIPMENT
CUNTROL PROCLSS DOVELE ALKALI (CUNCENTRATED)
NEw /7 RETROFIY NEW

START=YP VATE MARCR, 1979

CONTRUL SYSTEM 8TATUS UPERATIUNAL

302 REMUVAL EFFICIENCY 90X (3000 PPM d INLET)
SLUDGE UR B8Y=PRUDUCT 013P0SAL DENATERED SLUNRY TU LANOFILL

60+% SULIDS (CASU&) SLUDGE DIRECTLY TO LANOFILL
CUNTROL SYSIEM COST SEE SECTION 13 FOR DETAILED ECUNUMIC INFORMATION

BACKGRUUND INFORMATION

AT ThE MAPLETON, ILLINOIS PLANT, CATERPILLAR TRACTUR 13 INSTALLING FIVE NEw BOILERS, THREE OF
WHICH ARE SLATED TO BEGIN OPEMATIONS OURING JANUARY 1979, THE OTHER Tw) WILL BEGIN UPERATIONS IN
THE EANLY 1980°9, UECAUSE CUNSTNUCTION HAS NUT YET SEGUN UN THESE TWO FGD SYSTEMS THEY ARE REPORTED
IN SECTION 11 OF THIS NEPONT, TwQ BUILERS STAKTING IN JANUARY 1979 ARE RATED AT 230,000 LO/WR STEAM
CACH, THE OTHER [4 WATEL AT 100,000 LB/WR STEAM, BOTN BUILERS STARTING IN THE EARLY 1960°3 wilLL OF
1,100,000 LU/WR,

CATERPILLAK MAS AWARDED A CONTRACT TO FMC ENVIRONMENTAL RGUIPMENT TO PROVIDE CONCENTRATED MODE
OUAL ALKALI FGD SYSTEMS FOR ALL FIVE SOILERS, EACH BUILER wILL HAVE A SEPARATE FGD SYSTEM. EACH
SYSTEM wILL INCLUUE & VENTURI SCNUBWEX FOLLOWED oY A CYCLUNIC MIST ELIMINATOR,

FACILITIES FOWN WEGENERATIUN, SLUDGE MANDLING AND DISPOSAL wILL BE IHARED 8Y ALL FIVE BOILERS.
THE SAME FACILITIES WAVE HEEW DESIGNED TO WANOLE & TOTAL OF EIGrT JOILEWS. THE ADDITIONAL CAPACITY
POR THREE BOILERS wAS PLANNED FUR PROBABLE PLANT EXPANSION IN THE FUTURE, THERE 18 NO PLANNED
START=UP DATE FOR THESE THHEE BUILERS.
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS un INOUSTRIAL BOILERS
CATERPILLAR TRACTUR CUs3 MAPLETON, ILLINOIS (CONTINUED)

OPERATING HISTORY
3RD WUAKRTER=1977 SYSTEM wAS UNDER CONSTRUCTION, STANTeyp WAS EXPECTED LATE IN THe FALL UF 1977,

4TH QUARTER=1977 CONSTRUCTION QELAYS ON THE STEAM GENERATIOUN SIDE PUSHED PLANT STARTeyp BACK TO
THE FALL OF 1978,

2ND QUARTER=1973 START=UP wAS STILL PLANNED FOK THE 19758=1979 HEATING SEASON. THREE BUILERS ANO
THEIR INDIVIOUAL FMC FGD SYSTEMS WILL COME ONSLINE AT THAT TIme,

3R0 QUARTER=197s CUNSTRUCTIUN was NEAKING CUMPLETION, SPECIAL MOOIFICATIONS WERE BEING MADE
WHICH WERE QELAYING START=UP, EXPENIENCE GAINED AT MUSSVILLE IS BEING APPLIED TO MAPLETON SINCE THe
SYSTEMS ARE SIMILAR,

4TH QUARTER=1978 INSTALLATIUN UF SPECIAL MUDIFICATIONS HAS EXTENDED THE STARTeyup DATE FOR THE
THREE BOILERS anp THEIK RELATED FGD SYSTEMS. CONSTRUCTION OF THESE THREE BOILERS

HAS BEEN COMPLETED:; START=UP [S EXPECTED AT THE END OF DECEMHER OW BEGINNING OF JANUARY, INSTALLA=
TION HAS JUST BEGUN ON THE OTHER TwO 250,000 LB/HR BOILERS, START-yp FUR THESE Tw0 BOILERS wiLL BE
IN THE EARLY 1980°s,

18T QUARTER=1979 THE START=UP QPERATIONS FOR THE TWO BOILERS ANO TMEIR RELATéD FGO SYSTEMS BEGAN
_ON MARCH 29, CON&TRUCIION GF ANOTHER LARGE BOILER ALUNG WITH FgD SYSTEM IS OVER BUT THE BOILER
wILL NOT BE UPERATED THMIS YEAR. DURING EARLY APRIL, PERFORMANCE TESTING WILL BE UNDERWAY FOR THE
TWO FGD SYSTEMS. ng START=UP PRUBLEMS ARE REPURTED,
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)

PERFORMANCE DESCHIPTIUN FUR UPERATIONAL FGU SYSTEMS UN INDUSTRIAL BOILERD

INSTALLATION NAME CATERPILLAN TRACTUR CU,
INSTALLATION LOCATIUN MURTON, ILLINGES

SOURCE CHARACTERISTICS CUAL (3.22 SuLFuwR)

SOURCE RATING 38,000 SCFm (TUTAL = 2 BUILERS)
NUMBER OF SEPARATE FGD uwliTs [

NUMBER OF BUILERS BElws CONTROLLED e

SOURCE CAPACITY 19 Mr (EQUIVALENT) s TuTaL 2 BOILENS

(FOR THIS MEPUNT, UNLESS STATEU OTHERMISE, 2000 SCFM 2 1 EQUIVALENT i,
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MUDULE SIZING.)

CONTROL SYSTEM VENDUKR ZUKN INDUSTRIES

CONTROL PROCESS QOUBLE ALKALI (DILUTE)

NEW /7 RETROFIT RETRUF1LT

START=UP DATE JANUARY, 1978

CONTROL SYSTEM 3TaTus OPERATIUNAL

802 REMOVAL EFFICIENCY 902 (20U0 PPM ¢ INLET)

SLUDGE OR BY=PRODUCT DISPUSAL DEWATERED SLURKRY T4 LANDFILL

CONTROL SYSTEmM COST SEE SECTION 13 FOR OETAILED ECONOMIC INFORMATION

BACKGRUUND INFORMATION
AT THE NORTOJ PLANT, A PARTS D{STHIBUTION CENTER, CATERPILLAN TRACTOR UPERATES A TO=SOILER STEAM
PLANT wrICH GENERATES A TOTAL OF 66,000 ACFM a1 450 F AT MAXIMUM LOAD., ThE STOKER COAL=FIRED
BOILERS ARE MANUFACTURED BY NICKS AND ARE RATELU FOR 60,000 LB/HR STEAM EACH AT 150 PSiG. AN OILe
FIRED BOILER RATED AY 120,000 LB/HR SIEAM IS AVAILABLE AS BACK=UP, HEAT INPUY IS TU.7 MM BTU/HR,
THE ®EATING VALUE OF THE COAL IS 10,400 8Yu/LB.

EMISSIONS ARE CONTROLLED 8Y A ZURN INDUSTRIES AlIw QUALITY CONTROL SYSTEM CONSISTING OF A DUS~
TRAXTOR SCRUBBER IN wnICH PARTICULATE AND 802 KEMOVAL UCCUR SIMULTANEOUSLY. SULFUR DIOXIDE REMUVAL
IS BROUGHT ABOUT BY THE USE OF ZURN DILUIE MODE DOUBLE ALKALI FGD TECHNOLOGY. THE TwO BOILERS AND
THE TwWO SCRUBHING TRAINS AND MOST ANCILLARY EGUIPMENT AKE wITHIN THE SOILER NOUSE.

THE SYSTEM AT MUNTON IS VERY SIMILAN TO THAT AT THE CATERPILLAR JULIE1 PLANT, wHICH HAS BEEN
OPERATING EACH HEATING SEASON SINCE OCTUBER 1974, WNENEVER PUSSIBLE, PROBLEM AREAS AND
SOLUTIONS IDENTIFIED IN JOLIET UPERATIUNS HAVE BEEN IMPLEMENTED TO IMPROVE TWHE SYSTEM DESIGN
AT MORTON. SPECIFIC ANEAS IN wniCH MOOIFICATIONS YO DESIGN MAVE BEEN MADE ARE waTER BALANCE,
PUMPS, PH MONITORING, PIPING, LIME STORAGE, AND CULD wEATHER PROTECTIUN.

REFER TO FIGURE 14-7 IN SECTIUN 14 FUR & DETAILED PRUCESS FLOW DIAGRAM OF THIS SYSTEM,

UPERATING HWISTONY
13T QUARTER~1978 SYSTEM START-UP OCCURWED AT THE BEGINNING OF JANUARY, INITIAL OPERATIONS WERE

PROBLEM=FREE. THROUGM JANUARY ANO PART OF FEBRUARY, ZURN PENSUNNEL WERE TRAINING THE BUILER PLANT



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPERATIUNAL FGD SYSTEMS GN INOUSTRIAL BOILERS
CATERPILLAR TRACTOR CU,3 MORTUN, ILLINOIS (CONTINUED)

PERSONNEL IN THE UPERATION DF THE FGD SYSTEM, UPERATIONAL EXPERIENCES AT JOLIET ANO MOSSVILLE HAVE

SHOWN THAT THE BOILER UPERATUORS Can BE EFFECTIVELY TRAINED TO UPERATE AND MAINTAIN THE FGD SYSTEMS,

CURRENT PLANS CALLED FON ACCEPTANCE TESTING IN THE SPRING, BUT THE COAL SITUATION MAY DELAY THE TEST
PERIOL,

2ND QUARTER=1978 FGO OPERATIONS COUNTINUED TO BE TROUBLE=FREE, THE BOILER wAS EXPERIENCING SOME
PUFFING (BACK PRESSURE), THE CAUSE OF WHICH WAS NOT KNOWN,

3RD GUARTER=}978 ACCEPTANCE TESTING WAS DELAYED DUE TO THE PUFFING PROBLEM. THE TESTING
WILL BE ATTEMPTED LATE THIS FALL. EVEN THOUGH PUFFING REMAINS A PROBLEM, PLANT PERSONNEL FEEL THEY
ARE CLOSER TO RESOLVING IT DUE TU NEw UESIGN MODIFICATIONS TO THE SCRUBBER,

4TH QUARTER=-1978 DURING THIS QUARTER, THE PUFFING PROBLEM WAS CORRECTED, THE PUFFING PROBLEM
WAS A RESULT OF SEVERE PRESSUKRE PULSATIONS INSIDE THE ABSORBER DURING OPERATIONS. INSTANTANEOUS
PRESSURE OROPS OF 1V INCHES W,.G., ACROSS THE SCRUBBER OCCURRED SEVERAL TIMES. ZURN INOUSTRIES PER-
SONNEL TRIED TO SOLVE THE PROBLEM BY INSTALLING TURNING ELBOWS IN THE STACK, BUT THIS FAILED TO
SOLVE THE PROBLEM. FINALLY PULANT PERSONNEL INSTALLED WINDOWS IN THE ABSQRBER AND THROUGH THE USE
OF SPOTLIGHTS OUSERVED THE ACTION OF BLOWING COLD AIR THROUGH THE ABSORBER. IT WAS NOTICED THAT A
WAVE BEGAN TO PROPAGATE BACK AND FORTH ACROSS THE ABSORBER CAUSING THE WATER LEVEL AT THE 8QTTOM
OF THE DOWNCOMER CHANNELS TO DROP BELOW THE BOTTOM OF THE CHANNELS, GAS NAS THMEN ALLOWED TO PASS
UP THE DOWNCOMEN CHANNELS (UNE ON EACH 31IDE OF THE ABSORSER) INSTEAD OF THE NORMAL SCRUBBING TUBES
AND PREVENTED THE SCRUBBING LIGUOR TO RETURN T0 THME BOTTOM PODL; AS A RESULT, PULSATIONS OCCURRED
ALONG THE DOWNCOMER., THE PROBLEM WAS SOLVED 8Y SEALING THE DOWNCOMER WITH WELDED PLATES EXCEPT FOR
THREE TUBES. THESE TUHES wERE LONGER ThAN THE ORIGINAL DUWNCOMER CHANNEL TO ENSURE THE TYUBE B8OTTOMS
REMAINED CONTINUOUSLY SUBMENGED.

SINCE THE PH PROBES CONTINUOUSLY BECAME PLUGGED AND GAVE FALSE READINGS, PH 1S MEASURED MOURLY
WITH A MULTI=UAND LITMUS PAPER.,

AN INITIAL WATER BALANCE PNUWLEM wAS CAUSED BY TUO MUCH WATER ENTERING THE FGD SYSTEM AS PUMP
SEAL wATER. IT wAS CURRECTED BY INSTALLING RUTAMETERS ON SEAL WATER LINES TO REGULATE FLOW,

ACCEPTANCE TESTING MAS WEEN COMPLETED AND AN APPLICATION MAS BEEN SUBMITTED TO THE STATE FOR
A STATE PERMIT TO OPERATE., THE PLANT S8ELIEVES TMEY WILL RECEIVE THE FIRST SUCH PERMIT IN ILLINOIS
TO BURN HIGH SULFUR COAL IN AN INODUSTRIAL BOILER,



STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTIUN FOR OPERATIONAL FGD SYSTEMS UN INDUSTRIAL BOILERS
CATERPILLAR TRACTOR CO.3 MORTUN, ILLINOIS (CONTINUED)

18T QUARTER=1979 DURING THE REPORT PERIOD IN DECEMHBER 1978 NEITHER OF THE BOILERS OPERATED.

THE UPERATING MUURS IN JANUARY AND FEBRUARY FOLLUWSS

MUNTH BOILER FGD UPERA= HELIA=- BUILER Feo UPERA- RELIA-

b SYSTEMm BILITY(Z) BILITY(X) 2 SYSTEM ¢ BILITY(X) OILITY(X)
JAN, 79 320 108 33.8 100 590 513 86.9 80.2
FEB, 79 565 563 99,6 99.6 5§58 S48 98,7 81.3

IN MARCH, UP TO TME END OF THE REPURT PERIOD, BOTH THE SYSTEMS OPENATED AT RELIABILITY VALUE CLOSE
Tu 10U, THE OPERABILITY OF FGO SYSTEM 1 IN JANUARY WAS LOW BECAUSE THE SCRUBBER WAS NOT OPERATED
DUE TU A MANPUWER SHORTAGE. NO OPERATING PROBLEMS HAD OCCURRED, DURING JANUARY AND FEBRUARY,
FOR BUILER 1 AND SCRUBMBER 1, MIST ELIMINATOR PLUGGING CAUSED DOWNTIME OF S0 HOURS AND 117 WOURS
RESPECTIVELY., UTHER MAJUR DOWNTIME ON SCHUBBER 1 IN JANUARY waS DUE T0 FROZEN PIPE LINES, ONE OF
THE CAUSES OF MIST ELIMINATOR PLUGGING APPEARS 10 BE WIGH SOLIDS CONTENT IN THE SLURRY. PLANT
PERSUNNEL FEEL THAT PROPER CONTHOL OF PROCESS CHEMISTRY wOULD ALLEVIATE THE PROBLEM. DURING MARCN,
THE SLUDGE DEWATERING SYSTEM PIPING wAS CLEANED. AN ACCIDENTAL MANUAL VALYE CLOSURE CAUSED -
HOURS UF DOWNTIME. SUME LEAKAGE IN THE PACKING OF A POSITVIVE DISPLACEMENT MOYNA PUMP WAS NOTED
IN MAKCH,

THE PLANT RECEIVED AN OPERATING PERMIT FROUM ILLINOIS ENVIRONMENTAL PROTECTION AGENGY IN
FEBRUARY. THIS wAS UNLY THE SECUND SUCH PERMIT GRANTED IN THE STATE OF ILLINOIS'FUR A SYSTEM
‘BURNING MIGH SULFUR COAL.
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STATUS TO APNIL 1979

SECTIUN 9 (CUNTIWUED)

PENFORMANLE DESCNIPIIUN FOR UPERATIUNAL FGOD SYSTEMS UN INDUSTRIAL BOILERS

INSTALLATIUN namg

INSTALLATIUN LULATINN

SOURCE CHANACTERISTICS

SOUKCE WAlInb

NUMBER UF JEPARATE FLD UNITS
NUMBEN UF BULLERS BE1NG CUNTRULLED

SUUHCE CaArACITY

CUNTRUL SYSTEm VENDUNW
CONTRUL PRUCLSS

NEw /7 RETHUF]Y
STAnTeUP ATE

CONTRUL SYSTEM 3TATUS
SU2 REMUVAL EFFICIENCY

SLUUGE UR BY=PRUVDUCT ULISPOSAL

CATERPILLAR THACTUKR (O,

MUSSVILLE, ILLINUIS

CUAL (3.2% SULFUK) .
140,000 SCFM (TUTAL = 4 BUILERS)

4

[’

TO Mw (EQUIVALENT); TUTAL = & SOILERS

(FUR THIS REPURT, UNLESS STATED UTHERWISE, 20U0 SCFM = 1| EQUIVALENT Mw,
THIS 13 BECAUSE GAS FLUW RATE IS THE PRIMARY BACTUR IN MODULE SIZING,.)

FMC ENVIRUNMENTAL EUUIPMENT
DOUYLE ALKALI (CONCENTRATED)
2 NEn 2 RETNU

UCTOBER, 197S%

OPERATIONAL

0U+X (2000 PPM @ INLET)
DEWATERED SLUKRY TU LANDFILL

6U+3 SULIDS (CASU4) SLUOGE DIRECTLY TU LANOFILL
CONTROL SYSTEm CuS? SEE SECTIUN 13 FON DETAILED ECONOMIC INFORMATION
BACKGRUUND INFURMATION

AT Trt MOSSVILLE PLANT, CATENPILLAR TRACTOR UPERATEY A FOUR=JUILER STEAM PLANT. TWO OF THE
BOILENS ARE WHATED AT 150,000 LUS/HKR STEAM ANO TWU ARE RATED AT 80,000 LBS/NR STEAM, THE ENTINE
4=UNIT PLANT I3 RUUGHLY EGULVALENT TO 70 Mw OF ELECTRICAL GENERATING PORER. THE COAL FIRED (38
HIGH=SULFUR (3.¢%=4.UX) ILLINUIS COAL., THE FOURTH BOILER, AT 130,000 LBI/NR, BEGAN OPERATIONS
IN JUNE 1977 Anu ITS FGU SYSTEM wAS BYPASSED UNTIL OCTUBEN 1977, THE TwO MUST RECENTLY INSTALLED
HBUILERS HAVE MECHANICAL CULLECTUNS PRECEEDING TME SCNUBBENS,

FMC ENVINRUNMENTAL EUUIPMENT DIVISIUN WAS SUPPLIED AN AIN QUALITY CONTROL SYSTEM CONSISTING OF A
VENTUR] SCRUNDER FUR PARTICULATE CUNTROL AND AN ABSURBEN MUDULE FOKR 3U2 CONTRUL. FMC CUNCENTRATED
MODE, DUUELE ALKALI FGD TECHNOLOGY IS WEING USED IN THE ABSORBER MODULES, THE Twu 150,000
LB/nk BOILEKS HAVE MECHANICAL CULLECTUKS WEMOVING ABUUT 90T OF THE INLET FLYASH, THE SCRUBBING
TRAINS ON THE TwO SMALLEN BUILERS WAVE NO PRECEDING MECHANICAL COLLECTORS. THE PUSITION OF THE
VENTURI CAN BE CONTRULLED AUTUMATICALLY BY STEAM FLOW, BUT CURRENTLY IS NUT IN GPERATION,

WHILE THE FLYASH 1N THE FINAL FILTER CAKE PROVIDES ADUED MECHANICAL STABILITY, THE MIGH ASH
CONTENT IN TWE RECIKCULATING SLURRY CAUSED SEVERE ERUSION/ABHASION PROSLEMS IN EARLY UPERATIONS,

THE ONIGINALLY INSTALLED AEIR=TYPE CUNINOL VALVES MAVE BEEN HEPLACED mITH SPUOL PIECES AND A
CUNSTANT VOLUME PUMPING SYSTEM, THERE wAS ALSO SIGNIFICANT WEAR IN THE VENTURI SCRUBHER BOTTOMS,
WHICH WAS SULVED BY THE INSTALLATION UF WEAR PLATES.

SEVERAL PRUBLEM AREAS wERE IDENTIFIED AND DEALT WITH DURING THE TwO HEATING SEASUNS PRIQR TO
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INQUSTRIAL BOILERS
CA?E’PILLAR TRACTOR CO.s MOSSVILLE, ILLINOIS (CONTINUED)

THE 1977-78 SEASON, THESE ARE LISTED BELUW.

PUMPS « THE RUBBER-LINED SLURRY PUMPS wERE OVERSIZED wWHICH CAUSED HIGH PIPE VELDCITIES AND
ACCELERATED WEAR ON THE PUMP LININGS., THESE PUMPS WERE REVISED TO LUWEN THEIR QUTPUT. LUW SEAL
AATER PRESSURE ALLOWED PROCESS LIQUOR TO GET INTO THE PUMP AND PACKING. ALL SEAL WATER
I3 NOW ONCE=THROUGH AND SY3ITEM PRESSURES HAVE BEEN ADJUSTED TD MAINTAIN SEAL WATER PRESSURE
ABOVE PROCESS LIQUID PRESSURES,

SLUDGE MANOLING = SLUDGE IS TRANSPURTED FkOM THE VACUUM FILTERS TO THE LOADING AREA ON A BELT
CONVEYOR. SEVERAL STRATEGIES, ALL INVOLVING SCRAPING DR PLONING THE DEWATERED SLUDGE OFF TME BELT,
RESULTED IN EXCESSIVE WEAR OF EITHER THE BELTS OR THE PLOWS. THE PRESENT APPROACH SIMPLY DUMPS
THE MATERIAL OFF TME ENO OF THE BELT INTO BINS, THE POSITIUN UF THE BELT IS CHANGEABLE 30 THAT
EIGHT BINS CAN 8E FILLED BEFORE THEY MUST 8E EMPTIED, A FURTHER MODIFICATION WAS A DUAL POSITION
CHUTE UNDER EACH BELT END POSITION, S0 THAT A TOTAL OF 16 BINS CAN BE WORKED AT A TIME,

SLU0GE ‘INS ARE THEN LOADED HYDRAULICALLY INTO TRUCKS AND HAULED TO TME SANITARY LANDFILL AREA.
ANOTHER PROBLEM, COLD WEATMER ICING ON THE SLUDGE LOADING AREA, wWAS SOLVED S8Y ENCLOSING THE AREA,

INSTRUMENTATION = ORIGINAL DESIGN PLANS CALLED FOR CUNTROL BY THE MONITONRING OF THE 803/%04
RATIO AND SODIUM ION CONCENTRATION, THE CONTROL RANGE WAS POUND TU BE TDO SMALL AND THE PRESENT
APPROACH IS PH CONTROL (6.5) AND CLEANING OF THE PROBES EVERY OTHER DAY, ’

‘ORIGINAL DESIGN OID NOT MONITOR 302 CONCENTRATION BUT A COMPLETE MONITOR 3"7!! nAS INSTALLED
PRIOR TO THE 1977-78 s:nson.

PIPING = MODIFICATIONS HAVE BEEN MADE WHICH FACILITATE CLEANING OR SCNEOULED REPLACEMENT,

REFER TO FIGURE 14=8 IN SECTIUN 14 FOR A OETAILED PROCESS FLOW OIAGRAM OF THIS SYSTEM.

UPERATING HISTONY
4TH QUARTER=1977 CATERPILLAN BEGAN A PROCEDUNE OF DETAILED KRECORD KEEPING, BUT THE INFORMATION
WAS NOT YET AVAILABLE TO THMIS REPORT,

2NO QUARTER=1978 NUMEROUS BUILER=RELATED PRUBLEMS WAVE CUMPOUNDED FGD SYSTEM PROHBLEMS, MAJOR
FGD PROBLEM AREAS WERE AS FOLLOWSS

EROSION OF SCRUBBER LINER MATERIAL.

EXCESSIVE WEAR UF PIPING, PUMPS, AND CONTROUL VALVES,

SLUDGE FREEZE-UP ON THE CUNVEYOR BELT PLUGGED SLUDGE CHUTES,

3RD QUARTER=197s PERFORMANCE OF THE VENTURI SPRAY NOZZLES HAS AOT BEEN SATISFACTURY. WNOZZELS OF
S16L 83 WERE ORIGINALLY INSTALLED AND LASTED ABUUT FOUR MONTHS, CERAMIC NOZZLES WERE THEN TRIED 8UT
OROKE WHEN BEING REMOVED. THE PLANT RETURNED T0O USING 316L 33 SINCE THE STEEL NOZZLE3 WERE CHEAPER
THAN THE CERAMIC NOZZLES. PLANS ARE BEING MADE TO MODIFY THE NOZILE CUNFIGURATION, THE VENTURI

18 BEING OPERATED MANUALLY SINCE PLANT PERSUNNEL MAVE NOT HAD TIME TD DEBUG THE AUTOMATIC CONTROL,.
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STATUS TO APRIL 1979
SECTION ¢ (CONTINUED)
PERFORMANCE OESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS
CATERPILLAR TRACTOR CO.3 MOSSVILLE, ILLINOIS (CONTINUED)

END=DISCHARGING DISH CONVEYORS FOR THE SLUDGE CONVEYOR SYSTEM MAVE NOT YET WEEN INSTALLED
BECAUSE THE ENTIRE SLUDGE WANOLING FACILITY [S CURRENTLY BEING REEVALUATED. THIS REEVALVATION 18
A RESULT OF THE MANY PROBLEMS CATERPILLAR HAS HAD wWITH THEIR SLUDGE HANDLING SYSTEM.

MODIFICATIONS TU PIPING IN URDER TO FACILITATE PIPE CLEANING AND SCMEDULED REPLACEMENTS HAVE NOT
BEEN SIGNIFICANT. THE GUILLOTINE OAMPERS AT THIS PLANT ARE EXPERIENCING THE SAME PROBLEMS AS THE
OAMPERS AT THE JOLIET PLANT) FLYASH COLLECTING IN THE BOTTOM OF THE DAMPER PREVENTS THE DAMPER FROM
BEING CLOSED TIGHTLY. WEAR PLATES WERE INSTALLED IN THE BOTTOM OF THE VENTURI SCRUBBERS TO PREVENT
ABRASIVE WEAR AND AKE WORKING WELL, PLANT PERSONNEL FEEL THEY ARE STILL IN A DEBUGGING PHASE,

&TH QUARTER=1978 PLANT PERSONNEL DESCRIBED THE FGD SYSTEM OPERATION AS SPORADIC AND FLUCTUATING,
PROBLEMS ARE ENCOUNTERED, CONTINUQUSLY CAUSING SYSTEM SNUTOOWN. EROSION CONTINUES TO BE A 816G~
NIFICANT PROBLEM. VALVES, FITTINGS, LININGS, PUMPS, FANS, AND SCRUBBER NOIZLES ARE ALL ERQGDING.
THE WEAR PLATE INSTALLED IN THE BOTTOM UF THE SCRUBBER HAS SLOWED THE EROSION THERE.
THE VENTURI NQZILE CONFIGURATION WAS NOT CHANGED AND THE VENTURI IS STILL OPERATED MANUALLY.
THE SLUDGE HANDLING FACILITIES WAVE NOT BEEN REEVALUATED OR CHANGED YET, FILTER FABRIC WEAR AND
SLUOGE FREEZE=UP CONTINUE TO BE A PRUBLEM,.
A MAINTENANCE PROGRAM TO CLEAN THE GUILLOTINE DAMPER OF FLYASH HAS NOT YET BEEN DEVELOPED.
AN EMISSIONS TEST IS SCHEDULED FOR LATE JANUARY OR EARLY FEBRUARY 1979,

13T QUARTER=1979 THE PLANT PERSONNEL REPORTED THAT THE FGD SYSTEM OPERATION CONTINUES TO 13
FLUCTUATING AND SPORADIC. EARLIER PROBLEMS CONTINUE TO CAUSE SYSTEM SHUTDOWNS, THE MAJOR PROSLEMS
ARE MIST ELIMINATUR PLUGGING, CHEMICAL INBALANCE, WEAR ON PIPES AND MANUAL OPERATION OF THE VENTURI,
IN ADDITION, ORY CHEMICAL HAWULING IS ALSU A MAJOR PROBLEM. SODA ASH HAS NOT BEEN AVAILABLE IN
SUFFICIENT QUANTITY,



STATUS Tu APRIL

SECTIUN 9 (CONTINUED)

PERFURMANCE DESCRIPTIUN FUR UPENATIUNAL FGO SYSTEMS UN INDUSTHIAL BUILERS

INSTALLATIUN Name
INSTALLATIUN LOCATLION
SQURCE LHARAUCTERISTICS
SUURCE RATING

NUMBER OF 3SEPARATE FGu UNITS
NUMUER OF BUILERS BEING CUNINULLED
SOURCE CAPACITY

CONTHOL SYSTEM VENDUN

CONTROL PNOCESS

NEN / RETROFLT

START=UP DATE

CONTROL SYSTEM STATUS

302 REmuvAL EFFICIENCY

WATER mMAKE=yP

SLUDGE Uw BY-PRODUCT DISPOSAL
CONTROL SYSTEM CUuST

CHEVRUN UeSeA. INC,.

BAKERSFIELD, CALIFURN]A

OIL (1.1% SULFuUK)

248,000 SCFM (TUTAL = 14 BOILENS)

150,000 ACFM ¢ 500F, FUR EACH OF 3 FGO SYSTEMS.
3

18

125 mw (EQUIVALENT); TOTAL = 18 BUILERS

1979

900 MM BTU/MR (TUTAL = 14 60ILENS) & BUILENRS/FGD SYSTEM)

LFOR THIS REPUMT, UNLESS STATED UTHMERWISE, 20UQ SCFM = 1 EWQUIVALENT mn,

ThI3 IS BECAUSE GAS FLUW WATE IS5 THE PRIMARY FACTOR
KOCh ENGINEEHWING

SODIUM CAWBUNATE 3SCRUMHING

RETRUFIT

JuLy, 1978

OPERATIONAL

90X (70 PPM & QUTLET)

7S @Pm

NASTEWATER TREATMENT AND DISCHANGE TO TAILINGS POND
SEE SECTION 13 FOK DETAILED ECUNUMIC INFURMATION

IN MUQULE SIZING.)

BACKGRUUND INFURMATION
CHEVHON U.S.A. MAS AN OIL SITE At BAKERSFIELD, CALIFURNIA, THEKRE ARE ABUUT 50 STEAM GENERATURS

WHICH BUKN 1.1X SULFUN CRUDE OIL., EACH GENERATUR 18 NATED AT S0 MM BTU/MN, THE STEAM IS USED FUR
ENMANCED OlL RECOVERY FRUM TME OIL WELLS.
KOCH ENGINEERING CUMMISSIONED THWEE FGD SYSIEMS IN JUNE/JULY 1978,

SCRUBBING PROCESS IS USED.

THE SODIUM CARBONATE
EACH SCRUBBER TREATS FLUE GASES FRUM & GENENATORS WITH A TuTaL
FLON RATE OF 150,000 ACFM AT Sub F. THE GAS 15 WUENCHED EN THE BUTTUM PORTION OF THE ABSURBER @Y
120 GPM OF THE RECIRCULATING LIGUUN. THERE ARE 3 KOCH FLEXITRAYS AND A KUCH FLEXIMESH mi1sy
ELIMINATOR IN EACM SCRUBBEN. THE SPENT LIGUOR IS MIXED wITH FRESH SODIUM CANBONATE SOLUTION IN THE
BOTTOM OF THE SCRUBBEN. A CONTINUUUS BLEEO STHEAM (9 GPM) IS TAKEN TO A SLEED STORAGE TANK,

WHEREAS THE REST UF THE LIGQUOR I3 RECIRCULATED AT A TOTAL RATE OF 900 GPM (15 w7 DISSOLVED SULIDS),
A PH OF 6.5 1S MAINTAINED AT THE TUP TRAY AND AN L/G RATIU OF 8 GAL/1U00 ACF [S USED. TMERE 18

NO REHEAT FACILITY HUT THE SCRUBBEWR CAN Bt BYPASSED, THE UOILER I.D. FANS WERE UPGRADED

FROM SO WP TO 7S MP TO OFFSET THE PNESSURE DRUP UF 9 IN. WG. ACNUSS THE ABSORBER. THE SCRUNBERS ARE
DESIGNED 1U REMOVE YuX OF THE SU2 AND MAINTALIN AN EXIT 302 CUNCENTRATION BELOM 70 PPM. EACH
SCRUBBER 19 16.5 FT IN UIAMETER AND 35 FEET nlGn, THE STuB STACK SITUATED ON TOP OF EACH SCRUBBER

I8 ABUUT 20 FEET HIGH AND 8 FEET IN OIAMETER, THME SCRUBBENS AND TRAYS ARE MADE OF 316L SS AND TME
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPYION FOR OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS
CMEVRON U.S.A. INC.3 BAKERSFIELD, CALIFORNIA (CONT INUED)

FLEXIMESH IS INCOLOY 82S. THE STACK IS MADE OF 316 $3 AND THE PIPING I3 FRP,

REFER TO FIGURE 14=9 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF TWIS SYSTEM,

OPERATING HISTURY

3RD GUARTER=1978 BECAUSE OF LOW STEAM DEMAND ONLY TWO OF THE EXISTING THREE SCRUBBERS ARE OPERA-
TIONAL (QUT OF THE i. STEAM GENERATORS 12 ARE UPERATIONAL), ONE SCRUBBER CONTROLS 7 GENER~
ATORS WHILE THE OTMER CONTROLS S GENERATONS. THE REMAINING 6 STEAM GENERATORS AND THE CORRESPOND~
ING SCRUBBER WILL BE BROUGHT ON=LINE AS STEAM DEMANO INCREASES (POSSIBLY IN DECEMBER OR JANUARY) ,

NO MAJOR PROBLEMS HAVE OCCURRED SINCE STARTeUP [N JUNE=JULY 1978, HOWEVER, SOME CLOGGING OF
THE S00A ASHM FEED CHUTE FROM THE STORAGE SiLO 0CES OCCUR. THIS CLOGGING IS EASILY CORRECTED WITH NO
DOWNTIME NECESSARY, SYSTEM OPERASILITY FOR THE PERIOD wAS 95%,

600D OPERATION IS ATTRIBUTED TO REGULAR MAINTENANCE PRACTICE WITH EMPMASIS ON DAILY CLEANING OF
THE PW PROBES.

ATH QUARTER=1978 SYSTEM AVAILABILITY OF 100X waS REPURTED FOR THIS PERIOD, THERE WERE NO

SCALING OR PLUGGING PROBLEMS. ROTATING EQUIPMENT (FANS, PUMPS) WAVE OPERATED WITHOUT TROUBLE. THE
MIST ELIMINATOR WASH FREQUENCY IS TWICE A DAY, ABOUT 20 MINUTES AT A TIME, APPROXIMATELY SO GPM
FLOW OF FRESH WATER.

18T QUARTER=1979 THE VIBRATING FEEDER AND THE SCREW CONVEYOR ON THE SODA ASH 3ILOS MAY 8E
IIPLACFD TO ELIMINATE FEED CHUTE CLOGGING. APART FROM THIS MINOR PROBLEM, THE SYSTEMS OPERATED
TROUBLE=FREE DURING THIS PERIOD WITH 100X AVAILASILITY, THE 300A ASH CONSUMPTION (ABOUT 1.29
‘\EEZLB 302 REMUVED) IS LOwW ENUUGH T0 BE FAVORABLE OVER CausTiC,

JHE BLEED FLOW RATE (9 GPM) IS SET SO AS NOT TO EXCEED 1000 PPM CHLORIDES IN THE RECINCULATION
LOOP. THIS CUNRESPUNDS TO A PH OF 6.6, SPECIFIC GRAVITY OF 1,15 AND TQTAL DISSOLVED SOLIDS OF
15 3 8y wEIGHT,



STATUS TU APRIL 1979
SECTION 9 (CUNTINUED)
PENFORMANLE OESCRIPTION FUR OPERATIUNAL FGD SYSTEMS ONM INDUSTRIAL BGILERS

INSTALLATION NAMg LUUBLE BANREL UIL CU.
INSTALLATIUN LOCATIUN BAKENSFIELD, CALIFURNIA
SUUNCE CHARACTEKISTICS OIL (1.1% SULFUR)
SOUKCE RATING 12,000 SCFM (1 BUILER)

24,900 ACFM & 550 F,

NMUMHER UF SEPARATE FGD UNITS 1
NUMBER OF BUILEKS BEINe CUNTRULLED 1
SOUKCE CAPACITY 6 Mw (EQUIVALENT)

(FOR THIS WKEPORT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mw.
THI3 1S BECAUSE GAS FLOW RATE IS TME PRIMARY FACTUR IN MODULE SIZING.)

CUNTRUL SYSTEM VEwDUR C=€ NATCD

CUNTRUL PROCESS SO0IUM HYDRUXIDE SCRUBBING
NEw /7 NRETRUFIY NEW

START=yr DATE JUNE, 1978

CUNTROL SYSTEM 3TATuS OPERATIONAL

S02 REMUVAL EFFICIENCY 952 (650 PPm 302 @ INLET)

PARTICULATE REMUVAL EFFICIENCY
WATER MAKE=yP 8.5 GPM
SLUOGE Or BY=PWODUCT 0ISPUSAL NON=FIXATED SLURRY TU LINED POND
1.5 GPM BLEED=UFF STREAM TO SETTLING POND,
CONTRUL SYSTEm COST 8EE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

DOUBLE BARKREL OIL IS ONE UF SEVENAL SMALL, INDEPENDENT QIL COMPANIES IN BAKERSFIELD., CALIFONNIA,
THE EOR OPERATIUNS UF THE OOUBLE BARREL UIL COMPANY CUNSIST OF ONLY ONE S0 MM BTU/HR STEAM
GENERATOR. THE FUEL WUNMED IS A PANY OF THE CRUDE OIL PRODUCED (1.13 SULFUR).

THE FGD SYSTEM wAS SUPPLIED NEW ALONG WITH THE STEAM GENERATON 8Y C=E NATCD IN APRIL 1972,
THIS 3YSTEM WAS THE FINST FULL=SCALE UEMONSTRATION OF THE C=E NATCO DESIGN IN THE CALIFORNIA OIL
FIELDS. THE URIGINAL DESIGN CONSISIED OF A UUENCHER AND AN ABSORBER, WITH THE ABSORBER SLEED
STREAM HEING RECIRCULATED IN THE QUENCHER BEFORE BEING DISPOSED OF . SEVERAL LAYERS OF SPRAYS wERE
PROVIDED IN BOTH OF THE TOWERS TU VARY THE L/G RATIO& OVER A WIDE RANGEs ALONG WITH THE MAXIMUM
HORSEPUWER MOTORS ON THE PUMPS, IN ThE INITIAL 2<3 NONTHS PER1OD, AN EXTENSIVE TEST PROGRAM WAS
CONOQUCTED BY C«=E NATCO IN URDER TO CORRELATE SEVERAL PROCESS PARAMETERS TO 302 REMOVAL, PARTICULATE
REMOVAL, AND ALKALI UTILIZATVIUN, UOUBLE BARREL HAS MUDIFIED THE OPERATING PROCEDURE AS FOLLONWS:

THE FLUE GAS (24,000 ACFM @ 550 F) IS CONTACTED WITH THE FIRST LAYER OF SPRAYS IN THE BOTTOM
OF THE ABSORBER, WHERE A PH UF 6.0 IS MAINTAINED, THE GAS RISES UP THROUGM THE CENTRAL DOWNCOMER
OF A “CHIMNEY=TRAY"™, ANG CUNTACTS THE SECOND SET OF SPRAYS WITW A PH OF 0.8, A L/G RATIO OF

25 GAL/1000 SCF IS MAINTAINED IN 80TH THE STAGES. THE GAS PASSES THROUGH A CHEVRON MIST ELIMINATOR
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOK UPERATIONAL FGU SYSTEMS ON INDUSTRIAL BOILERS
DOUBLE BARREL OIL CU.; UAKERSFIELD, CALIFURNIA (CONTINUED)

AND A STUB STACK TO TWE ATMOSPHERE, FRESH CAUSTIC (S0 wT, X) IS AQUED TO THE SECOND STAGE

(0,13 GPM), WHILE MAKEUP WATER IS ADDED TO THE FIRST STAGE (9,5 6PM). A CONSTANT BLEED=QFF STREAM
(1.5 GPM) I3 WITHORAWN FRUM THE BOTTOM 3TAGE AND TAKEN TO A SETTLING POND. THE ENTIRE FGD SYSTEM
(ABSORBER, TWAY, RECIRCULATIUN PUMP, PIPING, DUCTWORK, MIST ELIMINATOR, AND STACK) ARE MADE OF
316L 88, EXCEPT FUR THE CAUSTIC TANK, PUMP, AND PIPING WHICH ARE CARBON STEEL.

OPERATING MISTORY

18T QUARTER 1979 THE RELIABILITY VALUE OF THE FGD SYSTEM WAS ABOUT 99%, THERE WERE TwQ SHORT
SHUTDOWNS (4 WOURS EACH) OUE TQ FAILURE OF THE RECIRCULATION PUMP SEAL, WHICH WAS REPLACED,



STATUS Tu APRIL 1979
SECTIUN 9 (CONTINUED)
PERFORMANCE DEICRIPTION FOR UPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATION NAME FIRESTONE TIRE AND WUBBER CO.
INSTALLATION LOCATIUN POTTSTOWN, PENNSYLVANIA

SOURCE CHARACTIERISTICS CuAL (2.5 = 3,0% SULFUR)
SOURCE RATING 8070 SCFM (13,000 ACFM 3 300 F)
NUMBER OF SEPARATE FGO UNITS 1

NUMBER OF BOILERS BEING CONTROLLED H

SOURCE CAPACITY & mw (EQUIVALENT)

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 200U SCFM = | EQUIVALENT wmw.
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

CONTROL SYSTEM VENLUR FMC ENVIRONMENTAL EQUIPMENT

CONTROL PRUCESS DUUBLE ALKALI (CUNCENTRATED)

NEW / RETROFIT RETRUFIT

START=UP DaTE JANUARY, 1975

CONTROL SYSTEM STATuS OPERATIONAL

302 REMOVAL EFFICIENCY 90.52 (1000 PPe 3 INLET)

PARTICULATE REMOVAL EFFICIENCY 97,42 (S LB/Mm BTU @ INLEY TO MECHANICAL COLLECTOR,)
SLUUGE OR B8Y=PRODUCT D1SPOSAL DEWATERED SLURNY TU LANOFILL

CONTROL SYSTEM COS! SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

SACKGROUND INFORMATION

THE FIRESTONE TIRE AND RUSBER CO. LOCATED IN POTTSTOWN, PENNSYLVANIA HAS BEEN UPERATING AN FGO
SYSTEM SINCE JANUARY 1978 AS A DEMONSTRATION=SIZE PLANT, DESIGNED TO TEST THE FEASIBILITY OF FGD
OM INOUSTRIAL BOILERS., THE UNIT IS DEMONSTRATING 90 PERCENT 302 REMOVAL EFFICIENCY AND TREATS
A FLUE GA3 CAPACITY OF 13,000 ACFM OR 3 Mw (EQUIVALENT). THIS FLOW REPRESENTS APPROXIMATELY
1/3 OF THE TOTAL QUTPUT OF OME 120,000 LB/NR STEAM BOILER. THE SULFUR DIOXIDE EhISSIDN REGULATION
FOR THE PLANT 13 0.86 LOS/MILLION BTU UF HEAT INPUT,

THE PLANT 18 USING TME CONCENTRATED DOUBLE ALKALI PROCESS PATENTED 8Y FMC CORPORATIUN, THE LOAD
CAPACITY OF TME BOILER ON WHICH THE SCRUBBER IS OPERATING IS APPROXIMATELY 15 Mw. IN UCTUBER 1976,
THE SOILER wAS CONVERTED FROM BURNING RESIDUAL FUEL UIL (2.2% 3) TU COAL (2.5-3.0% 8).

THE VENTURL SCRUBBER 1S SPRAYED WITH ALKALINE LIQUUR WHERE THE FLUE GAS ENTERS., THE FAN AND
DAMPER UPBTREAM OF TH; VENTURI CONTROL THE FLUE GAS FEED. SCRUBBING LIQUOR FLONS FROM THE VENTURI
TO THE BOTTOM OF THE CYC;ONE OEMISTER AND THEN INTO THE RECIRCULATIQN TANK, OROPLETS OF SCRUBBING
LIGUOR ARE 3PUN OUT IN THE CYCLONE AND RUN BACK UOWN INTO THME KECIRCULATION TANK. THE SCRUBBING
LIQUOR IS PARTLY RECIRCULATED T0 THE VENTURI THUS COMPLETING THE SCRUBBING CYCLE. ACCUMULATIUN OF
IQLU.L! S00IUM BISULFITE IS PREVENTED BY CONTINUOUSLY DRAWING OFF a SMALL STREAM UF SCRUBBER 3oLy~
TION TO TME LIME REACTUR TANK WHERE THE SODIUM SULFITE NEACTS wITH LIME TU FORM CALCIUM SULFITE aNO
300IUM WYOROXIDE WHICH IS RECYCLED TO THE ABSODRBER, CALCIUM SULFITE SLURRY IS TRANSFERRED TO THE
ROTARY FILTER. THE FILTER CAKE FORMED (180 LB3/MN, SSX S0LIDS) IS NAULED TO THE LANOFILL, THE

59



STATUS TO APRIL 1979
SECTIOM 9 (CUNTINUED)
PERFORMANCE DESCRIPTION FON UPERATIONAL FGD SYSTEMS UN INOUSTNIAL BOILERS
FIRESTONE TIRE AND RUBBER CO. 7 POTTSTUWN, PENNIYLVANIA (CONTINUED)

WATER BALANCE IS MAINTAINED 8Y MAKING UP FOR THE LOSSES BY EVAPORATION ANO IN THE FILTER CaKkE,

THE VENTURI SCRUBBER NAS A VARIABLE THRUAT (& IN. TO 15 IN.) AND IS MADE OF 3l6L 8S. THE OPEN=
ATING VELOCITY THROUGH THE VENTURI THROAT I8 200 FT/8EC @ 130 F, THE OPERATING L/6 IS 10 GAL/
1000 ACF. THE SPRaY NOZZLES ARE ALSO MADE OF 316L 83, THE CYCLONIC DEMISTER (4,67 FT DIa X Tel?
T MIGH) OPERATES WITH A PRESSURE QROP OF 2 WG. GAS VELDCITY THROUGH THE DEMISTER IS 100 FT/SEC
@ 130 F. THE DEMISTER, RECIRCULATION TaANK, AGITATOR, RECIRCULATION PIPING, AND THE FILTER ARE MADE
OF 316L 38. THE INLET ODUCTWORK, F.D. FaN, THICKENER, AND LIME REACTOR TANK ARE OF CARBON STEEL.
THE RECIRCULATION PUMP I§ CAST IRON wITH KUBBER LINING ANO THE STaCK Is FRP,

REFER TO FIGURE 14=10 IN SECTION 14 FOR a DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTURY
18T QUARTER=1975 THE SYSTEM WENT ONSTREAM BURNING 2,2% SULFUR OIL, THE FGD SYSTEM OPERATED 687
HOURS AND wAS CALLED uPON TO OPERATE 819 MWQURS, YIELDING A RELIABILITY OF 84.5X. OOWNTIME waS DuE
PRIMARILY TO FAILURES OF COMPONENTS SUCH AS PuMp PACKING,

2ND QUARTER=197S THE SYSTEM UPERATED 1454 HOURS AND WAS CALLED uPON TO OPERATE 1509 MOURS,
YIELDING A RELIABILITY INDEX VALUE OF 96.a%.

3RO QUARTER=197S SYSTEM OPERATED 143s HOURS, wAS CALLED UPON TQ OPERATE 1503 HOURS, Y1ELDING
A RELIABILITY INDEX VALUE OF 95,5%,

4TH QUARTER=197S SYSTEM OPERATED 3320 HOURS, wAS REQUIRED To CPERATE 1493 HOQURS, YIELDING A REL]~
ABILITY INDEX VALUE UF B8.4%. LIME FEEDEHW MALFUNCTIUNING ANU THICKENER PLUGGING WENE PROBLEMS,

13T QUARTER=197¢ SYSTEM OPENATED 1961 HOURS, wAS CALLED OW Tu UPERATE 20395 HUUKS, YIELDING A
RELIABILITY InvEX VALUE OF 96,42,

2ND QUARTERe197¢ SYSTEM OPERATED 1260 HOURS, wAS CALLED urON 10 OPERATE 1335 HOURS, YIELOING A
RELIABILITY INDEX VALUE OF 95,93,

3RD QUARTER=1976 SYSTEM UPERATED 11%7 WOURS, wWAS CALLED upON TO OPERATE 1166 HOURS, THUS DEMON=
STRATING ITS WIGHEST RELIASILITY InDEX VALUE, 99,212,

4TH GUARTER=197¢ IN UCTOBER, THE SYSTEM UPERATED Al a RELIABILITY INVEX OF 100X, UNTIL THE uNIT

WAS CONVERTED TO CoaL FIRING (2.5 = 3,0% SULFUR). THE SYSTEM UPENATED FQR AN AUDITIONAL 511 HOURS,
OF THE S2e REQUIRED, DEMONSTRATING & WELIABILITY INDEX VALUE OF 97.2%. IN NOVEMBER AND QECEMBER,
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FUR OPERATIONAL FGD SYSTEM3 ON INOUSTRIAL BOILERS
FIRESTONE TIRE AND RUBBER CO, 3 POTTSTOWN, PENNSYLVANIA (CONTINUED)

THE SYSTEM OPERATED FOR 1172 MOURS AGAINST THE REQUINEMENT OF 1211 WOURS, THEREFORE, THE AVERAGE
RELIABILITY INDEX FUR THE TWO MONTHS wAS 96.7%.

18T QUARTER=1977 SYSTEM OPERATED 1193 HOURS, wAS REQUIRED Tu QPERATE FOR 1459 HOURS, YIELDING A
RELIABILITY INDEX VALUE OF 81.7X, SYSTEM WAS DESIGNED FOR A MUCH LOWER F;RTICULATE LOADING THAN
THAT ACTUALLY ENCOUNTERED ON COAL FIRING, THE HIGH GRAIN LOADING CAUSED ABNORMAL WEAR AND DOWNTIME
0F THE F.D. FAN.

€ND QUARTER=1977 SYSTEM OPERATED 1398 HOURS, WAS REQUIRED 70 OPERATE 1690 HOURS, YIELOING A
RELIABILITY INOEX VALUE OF 82.73, THE MAJOR CAUSES OF OUWNTIME WERE F,D. FAN EROSIUN AND PUMP
COMPONENT FAILURES,

3RO QUARTER=1977 .  SYSTEM OPERATED 1131 HOURS, wAS REQUIRED TO OPERATE 1197 WOURS, YIELDING A
RELIASILITY FIGURE OF 94.5X, THE TOTAL REQUIRED HOURS WERE LOW IN JULY DUE TO BOILER HOUSE
SHUTDOWN AND SUBSEQUENT STARTeyUP,

4TH QUARTER=1977 IN OCTOBER, THE SYSTEM OPERATED 432 HOURS UUT OF THE S11 RFBUKRED AS THE BOILER
WAS FIRING COAL. THE RELIABILITY VALUE WAS THEREPORE 84,6X. DOWNTIME WAS CAUSED BY PROBLEMS WITH
THE LIME CONVEYOR., WHEN OIL WAS BEING FIRED THE SYSTEM OPERATED 95 OF THE 102 HOURS REQUIRED,
ODEMONSTRATING A RELIABILITY VALUE OF 92.4%. IN NOVEMBER AND DECEMBER, THE SYSTEM OPERATED 792 HOURS
OF THE REQUIRED 854, WNILE BUANING COAL, YIELDING A RELIABILITY OF 86.7%., DOWNTIME wAS CAUSED 8Y
FAN PROBLEMS AND LIME FEEDER PROBLEMS,

18T QUARTER=1978 THE SPRAY NOZZLES, ORIGINALLY 316 STAINLESS STEEL, WERE REPLACED BY 316L 33,
THE SPRAY BARS wERE METALLIZED WITH 316 SS.

2ND QUARTER=1978 THE FAN WAS REPLACED BY A NEW FAN CONSTRUCTED OF AN ABRASION RESISTANT CARBON
STEEL. THE FAN HOUSING wAS METALLIZED WITH 316 33, LEAKS IN THE VENTUR] SECTION AND DOWNSTREAM
DUCTWORK WERE REPAIRED. THE FGD SYSTEM EXHIBITED AN AVAILABILITY OF 89.5X FUR THIS REPURT PERIOD.

3RD QUARTER=1978 NO UNUSUAL PROBLEMS WERE ENCOUNTERED DURING THIS PERIOD. OONNTIME wAS OUE
TO NORMAL MAINTENANCE. PRELIMINARY ENGINEERING FOR THE FULL SCALE=UP SYSTEM IS COMPLETE. FINAL
DESIGN WILL BE DELAYED UNTIL THE ENERGY BILL CURRENTLY BEFORE CONGRESS 1S FINALIZED. PLANT
PERSONNEL ATTRIBUTE THMEIR SUCCESSFUL OPERATION OF THE FGD SYSTEM TO A GOOD UNDERSTANDING AND
IN=OEPTH KNOWLEDGE OF PROCESSES AND CONTROLS,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTIUN FOR OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS
FIRESTONE TIRE AND RUBBER CO. 3 POTTSTOWN, PENNSYLVANTIA (CONTINUED)

4TH QUARTER=197s IN OCTOBER, THE BOILER WAS DOWN FOR MAINTENANCE, HWENCE THE SCRUBBER 0ID NOT OP=~
ERATE, DURING NOVEMBER AND DECEMBER, THE SYSTEM OPERATED 311 HOURS OF A REQUIRED 332

HOURS, WHILE BURNING COAL, YIELVING A RELIABILITY OF 93,7%. DOWNTIME OF 20 HOURS waS

CAUSED BY BREAKAGE OF BELT On RECIRCULATION PUMP WHICH WAS THEN REP%ACED. SCHEDULED MAINTENANCE
REQUIRED AN ADDITIONAL HOUR OF DOWNTIME,

13T QUARTER=1979 DURING THE REPORT PERIQD THE FGD SYSTEM OPERATED 1316.3 HOURS OF THE REQUIRED
1620.5 HOURS, YIELDING 4 93.6% RELIABILITY, [N OECEMBER, 1973, THE SYSTEM OPERATED 442 HOURS ouT OF
THE REQUIRED 451,5 HOURS, IN JANUARY, 490 HOURS OFTHE REQUIRED S36 HOURS, IN FEBRUARY, 446 HOURS QuT
OF 489 HOURS, ANnD UNTIL THE REPURT PERIOO IN MARCH, 138,5 HOURS QUT OF 184 NOURS, YIELDING
RELIABILITY VALUES uF 97.9%, 91,4%, 91,2%, AND 96.2%, RESPECTIVELY, OF THE TOTAL OOWNTIME OF 104
HOURS, CLEANUP OF SPRAY NOZZLES REQUIRED 26.5 HOURS ANO LIME REACTOR TANK CLEANUP REQUIRED 8,5
HOURS,

IN JANUARY, RECENTLY INSTALLED SPIRAL NOZZLES wITH SEVERE PLUGGING PROBLEMS wERE REPLACED oY
WHIRL CHAMBER NOZZLES, THE WHIRL CHAMBER NOZZILES ARE OPERATING SATISFACTORILY., THESE REPLACEMENTS
CAUSED 12,5 HOuRS DOWNTIME, THE DOWNTIME HOURS CAUSED BY REPAIRS ON VACUUM FILTER, WELDING ON
SEPARATOR AND RECIRCULATION LINE WELDING WERE 25, 4.5, AND 11.5 RESPECTIVELY. REPLACEMENT OF 30ME
PARTS IN VALVE 800Y OF THE VACUUM FILTER anp GAS LEAKAGE FROM FaN HOUS ING CAUSED OOWNTIME OF 11,5
AND & HOURS RESPECTIVELY,

DURING SHUTDOWN, INCOMPLETE CLOSURE oF DAMPERS ALLOWS A 3MaLL AMOUNT OF FLY ASH TO ENTER THE
SPRAY NOZZLES. THE CONOENSATION IN THE PIPING AND NOZZILES DURING SHUTOOWN ADDS TO THE PLUGGING
PROBLEM, HENCE, EVERY MAJOR SHUTDUWN OF SCRUBHING SYSTEM 1S FULLOWED BY CLEANUP QF SPRAY NOZZLES,



STATUS TU aAPKIL 1979
SECTIUN 9 (CUNTINUED)
PENFPURMANCE UESCNIPTIUN FUR UPERATIUNAL FGD SYSTEMS ON INOUSTRIAL BUILERS

INSTALLATIUN NAmME FMC (SUDA ASH PLANT)

INSTALLATIUN LUCATIUN GREEN WIVER, WYUMING

SOUNCE CHARACTENIYTICS CuAalL (1% SULFUR)

SUUKCE HATING 446,000 SCFM (TU!AL e @ JQILERS)
NUMBER UF SEPARATE FLL UNITS F

NUMBER UF HUILERS BEIne CUNTRULLED H

BOURCE CAPACITY 223 Ma (EUYUIVALENT); TUTAL = 2 GUILERS

(FON THIS REPONT, UNLESS STATED UTHENWISE, 2000 SCFM & 1 EQUIVALENT Mn
THIS 1Y BECAUSE GAS FLOW RATE [S THe PRIMARY FACTOR IN MOOUL: SIZING.)

CUNTKOL SYSTEM VEWUUR FMC ENVIKONMENTAL BEWUIPMENT

CUNTRUL PROCESS SUOIUM CARBONATE SCRUBBING

NEw / RETKRUFLT NEw

START=UP DATE MAY, 1976

CONTROL SYSTEM STATUS OPERATIUNAL

SU2 wEMOVAL EFFICIENCY 95X (800 PPM AT INLET)

PARTICULATE WEMUVAL EFFICIENCY REMUVED 8Y PRECEDING ESP (99,51%)
WATER MAKE=~uUP OPEN LOOFS L/G = 1520 GAL/1000 ACF
SLUDGE OR BY-PRODUCT VISPULSAL HOLUING POND FUR EVAPORATION

NA2SU3/804 LIOQUUR DISPOSED 7O COLLECTION PONO = NU PRIOR
AERATIUN, LANDFILL IN THE FUTURE
CONTROL SYSTEM CUST SEE SECTIUN 13 FOR DETAILED ECUNOMIC INFORMATION

BACKGROUND INFORMATION

FMC CHEMICAL CUnP, HAS A SUDA ASH PLANT IN GREEN RIVEK, WYOMING. THE PLANT HAS TwQ CUAL=FIRED
POWER BOILEKS wWHICH BUKN 1,0 PENCENT SULFUR CUAL. THE FLUE GAS FRUM EACH BOILER (330,000 ACFM AT
320 F) IS TREATED BY 4 WOTSIDE &3P wITH 208 PLATES AND A PARTICULATE REMOVAL EFFICIENCY OF 99.5 X,

THE FLUE GASES ANE SCRUBHBED BY THE PLANT ENU-LIUUOR IN TwQ SCRUBBERS, EACH WITH THREE PAIRS OF
DISCoANU=DUNUT TRAYS, THE SCRUHBERS AND THE LISCS ARE LINED WITH CEILCUTE 103 wHEREAS THE DONUT
PARTS UF THE TRAYS ARE MAUE FRUM INCONEL 825, THE SCRUHBER LIDUOR IS MAINTAINEU AT A PH OF 6.5 AND
IS RECIRCULATED AT A RATE UF 15 = 20 GALLUNS/1000 ACF OF FLUE GAS. A PART OF THE RECIRCULATING
LIQUOR IS CONTINUOUSLY PUNGED TO REMOVE SULFITES AND SULFATES FURMED 8Y ThE REACTION OF 302 WITH
SUDA A3H. THE WECIRCULATING PUMPS AND THE RELATEL PIPING IS RUBBER LINED. A MESH-TYPE DEMISTER IS
USED IN EACH SCHUSHEN. THE GASES ARE REHMEATED BY DINECT FIRING OF NATUNAL GAS AT THE EXIT OF THE
SCRUBUERS. THE REWEATED FLUE GAS IS MIXED WwITH HYPASSED GAS BEFORE GOING TO THE STACK AT AB0UT
180 F. ODAMPENS wiTm KEMUTE CUNTRULS KEGULATE THE FLUW UF UFFGAS THROUGH AND AHUUND THE SCRUBHERS.
APPROXIMATELY SUX UF THE TOTAL FLUE GAS 1S5S RUN [HROUGH THME SCRUBBERS, .

AUTOMATIC CONTRULY MAINTAIN SOLUTIOUN LEVEL IN THE SCRUPBEN 3ASINe THE PRIMARY SOURCE OF waTEN

MAKE=UP [S PRUCESS wASTEWATEN WNICH IS CHANNELED TU A MAKE<UP TANK, IF MORE MAKE~UP [S REQUIRED.,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FUR OPERATIONAL FGD SYSTEMS UN INDUSTREIAL BOILERS
FMC (30DA ASH PLANT); GREEN RIVER, WYOMING (CONTINUED)

RIVER WATER I3 TAPPED. THE SCRUBBER BLEED STREAM 18 DISCHARGED TO A WASTE POND AT A RATE OF 200-2%0
GPM AT THE SITE,

REFER TO FIGURE fa=11 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
3RO QUARTER=1977 SOME PROBLEMS OCCURRED WITHW THE SCRUBUER LINING AS A RESULT OF FauLTY
INSTALLATION, THE POSSISILITY OF RUNNING THE SYSTEM WITH NO REHEAT wAS BEING INVESTIGATED,

474 QUARTER=1977 THE SCRUBBERS CORRODED AS A RESULT OF FauLTY INSTALLATION OF THE LINING.
THE IMPURITIES IN THE SCRUBBING LIQUOR CAUSE FUAMING AND SEDIMENTATION ON THE TRaYS,

137 QU RTER~197g PIPELINE FREEZUPS, AND LEAKS FROM THE VANE DAMPERS WERE THE MAIN PRUBLEM AREAS.

2ND QUARTER=1978 THE DEMISTER waS PLUGGED, AND THE RECIRCULATION PUMP wAS DOWN FOR SOME PERIODO,
PH CONTROL 1S NOT VERY EFFECTIVE, CAUSING PH EXCURSIONS TO ABOUT 3,9, THIS HAS CAUSED SCALING IN
THE PIPELINES ANO IN THE TOWER, FMC TESTS WAVE MEASURED 8302 REMOVAL EFFICIENCY IN THE RANGE OF 87%~
94%, DEPENDING ON L/G AND P,

3RD QUARTER=31978 TRO ANNUAL SCHEDULED OUTAGES UCCURRED DURING THIS PERIOD. ONE LASTED 2 WEEKS
IN AUSUST WHILE THE OTHER LASTED 1 wEEK IN SEPTEMBER, MAINTENANCE ON THE FGD SYSTEM DURING THESE
OUTAGES INCLUDED CLEANING OF THE SYITEM AND FREEING OF THE DAMPER, THE DAMPERS HAD A PROBLEM
OPERATING PROPERLY DQURING COLD WEATHER, IT was DETERMINED THAT THE PuMP QUTAGE QURING THE 2ND
QUARTER WAS CAUSED 8Y A BROKEN SHAFT. THE SWAFT was REPLACED,

4TH QUARTER=1978 OURING THE REPORT PERIOD, MO MAJOR UPERATING PROBLEMS OCCURRED., ORIGINAL LINING
WAS REINSTALLED ON THE RECIRCULATION PUMP wHILE USING A SPARE PUMP, THE BEARINGS OF TWE 3SMAFT ON
THE LOUVER DAMPER WERE ADJUSTED FOR FREE UPERATIUN OF THE DAMPERS, NO SCALING PROBLEMS MAVE BEEN
REPORTED. THE NELIABILITY VALUE OF THE FGD SYSTEM wagS CLUSE T0 100%,

13T QUARTER=1979 DURING THE REPURT PERIOD, N0 MAJOR OPERATING PRUBLEMS OCCURRED. THE PLANT
Q€PORTED THE FULLOWING OPERATING HOURS FOR T“E PERIVD:

BOILER BOILER
HMONTH FeD CAPACITY FaCTOR F6o CAPACITY FACTOR
UNIT 1 (X max, LOAD) UNIT 2 (2 mMax, LOAOD)
DEC, 1978 714,90 82.2 637.0 79.3
JAN. 1979 T42,9 62,7 691, 88,3
FEB. 1979 697, 73.1 " 648,0 88,0

THE RELIABILITY vaLUE OF THE FGD SYSTEM wAS CLOSE 70 t00x.



STATUS TU APRIL 1979
SECTION 9 (CONTINUED)

PERFURMANCE DeSCRIPTIUN FUOR UPEWATIUNAL FGD SYSTEMS UN INOUSTHIAL BOILERS

INSTALLATIUN NAME GENENAL MUTORS CUNPORATIUN
INSTALLATION LUCATIUN DAYTUW. ONIU

sbuRCE CHARACTEN]ISTICS CUALLO,7% = 2,0% SULFuUR)

SOURCE HATING : 36,000 SCFM (TUTAL = 2 HUILERS)

34,000 ACFM @ SUUF, FOR EACH UF TWO BUILEAS.

12V,000 LH/nR STEAM (TUTAL)

NUMBER UF SEPARATE FGU UNITS e
NUMUER UF BOILERS BEING CUNTRULLED e
SOURCE CAPACITY 18 mw (EGQUIVALENT): TuTaL = 2 BUILEKS

(FuR TH1S HREPUKT, UNLESS STATED OTHERNWISE, 2VUVU0Q SCFM = | EQUIVALENT MW,
THIS IS BECAUSE GAS FLUW RAIE IS5 THE PRIMARY FACTOR IN MUOULE SIZING.)

CONTROL SYSTEM VENDUR ENTULETEN, INC.

CONTROL PWUCESS SODIUM NYLRUXIDE SCRUBBING

NEwW /7 KRETROFIT RETRUFIT

START=UP UATE SEPTEMHENR, 1974

CUNTROL SYSTEM STATUS OPERATIUNAL

302 REMUVAL EFFICIENCY 86% (1.43 LB/mm BTU @ INHLET)
PARTICULATE WEMUVAL EFFICIENCY 97.5% (V107 LB/MM ©BTU @ OUTLET)
WATER MAKE=UP SV GPM

SLUDGE UR 8Y=PRUVUCT DISPOSAL WASTEWATER TREATMENT AND DISCHAKGE TO CITY SEWER

NA2S03/304 LIQUUR AT 35 GPM TO OUN=SITE CLARIFICATION AND
DEWATERING FACILITY

CONTROL SYSTEM COST SEE SECTIUN 13 FUKR DETAILED ECUNOMIC INFURMATION

BACKGROUND INFURMATIUN

IN DAYTUN, UnIO, GENERAL MOTURS OPERATES A FACTURY wHICH MANUFACTURES BRAKES AND OTHER PARTS
FOR THEIR AUTOMUBILES. THE PLANT HAS TanQ STUKER=FEED, COAL-FIREU BUILERS wWHICH WERE INSTALLEL IN
1954 HY BABCOCK AND WILCUX. EACH BULLEK IS HAIED AT 60,000 LB/MR STEAM, AND BUKNS A MAXIMUM OF 3
TONS OF CUOAL PER WMOUR. THE BUILERS ARE EWUIPPED WITH INTENNAL MULTICLONES FUR PRIMARY PARTICULATE
CONTROL., THL STEAM GENERATED 8Y THESE BUILERS IS USED FUR SBUILDING HEAT AND PROCESS NEEDS. UNE
BOILER IS UPERATED CUNTINUUUSLY THROUGRUUT THE YEAR AND THE OTHER IS OPERATE!) APPNUXIMATELY 6 MONTHS
PER YEAR. THE MAJORLITY OF THE TIME (8 = 10 MUNTHS/YR) ONLY ONE BOILER IS IN SERVICE.

THE EMISSION CONTWUL SYSTEM waS DESIGNED TO CONTRUL BUTH FLYASH AND SU2, AND wAS SUPPLIED AS A
RETRUFIT APPLICATIUN 8Y ENVULETEH, INC. IN SEPTEMHER 1974, EACH BOILER IS5 FOLLUWED BY A BOILER 1.0.
FAN, A PLENUM, AND A SCRUBBER F,D, FAN, THE PLENUM CAN FUNCTIUN IN UNE OF THREE wAYS: IT CAN FEED
FLUE GASES Tu THE SCHUBHER MUUULE; IT CAn BYPASS THE GASES TU THE ATMUSPHERE IN CASE OF A SCRUBBER
MALFUNCTIUN: OR IT CANM MEX AMBIENT AIN wlTH THE FLUE GASES IN CASE OF LOW LOAD IN ORDER TO MAINTAIN

CONISTANT AIR FLUW TU THE SCHUBBER FaAN,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPERATIONAL PGD SYSTEMS ON INOUSTRIAL BOILERS
GENERAL MOTORS CORPORATION? VAYTON, OMIU (CONTINUED)

THE SCRUBHER CONSISTS OF THE ENTOULETER *VANE=CAGE* (% FT, 0fA. X S FT, MIGH) WHICH IS HOUSED IN
A CONICAL BOTTUM SECTIUN (8 FT. UDIAe X S5 FT, HIGH), AN INTERMEDIATE SECTIUN (6 FT, DIA. X
S FT. MIGH), ANU A DISENGAGEMENT Z0NE (10 FT, DIA, X 12 FT, HIGH} . THE FLUE GAS (34,000 ACPM
@ S00F) ENTERS THE WOTTOM SECTION TANGENTIALLY, RECIRCULATING LIGUOR I3 SPRAYED FROM THE TOP OF
THE VANE CAGE SECTION, WHICH CaN BE MOVED VERTICALLY TO VARY THE PRESSURE OROP ACROSS THE SCRUBBER,
A PRIMARY DEMISTER IS LUCATED ABOVE THE PREVIOUSLY MENTIONED INTERMEDIATE SECTION AND A SECONDARY
DEMISTER 1S LOCATED ATUP THE DISENGAGEMENT ZONE, THE GAS THEN PASIES THROUGH A STys STACK TO THE
ATMOSPHERE, SCRUMBING LIGUOR IMPINGES ON THE BOTTUM OF THE VANE CAGE AND A SPRAY CHAMBER EFFECT
PROVIDES TME 302 REMOVAL. SCRUBBER UNDERFLUW, CONTAINING PARTICULATE AND A NA2803/804 SOLUTION 18
SENT TU THE RECYCLE TANK, WHERE MAKEUP WATER AT A RATE gOF S0 GPM I3 ADOED, RECYCLE PuMPs TAKE
LIQUOR FRUM THE RECYCLE TANX TOP, ALONG WITH THE CAUSTIC STREAM ADDED AT A RATE oOF 18 GALLONS
PER HOUR TO TME FEED LINE, AND RECIRCULATE IT TO THE TUP OF THE VANE CAGEL AT A RATE OF 200 PN,

THE L/6 RATIO I8 & GAL/1000 ACF, ANO A TYPICAL PRESSURE ULNOP ACROSS THE SCRUBBER 18 7 IN, WG, A
SLEED OFF PROM THE NECIRCULATION LINE (30 GPM) I8 PURGED TO & NASTENATER TREATMENT FACILITY, NHICH
CLARIFIES ALL THE PLANT WASTE STREAMS, ADJUSTS THE PN {7=9), ANO OISCHARGES TO CITY SEnERS,

ASSORBER MOLULES, DEMISTERS, 8TACKS, aND THE RECYCLE TANK ARK CONSTRUCTED OF 1oL STAINLESS
STEEL. THE 3CAUBRER F,0, FANS, PLENUMS, CAUSTIC TANK, CAUBTIC PuMP, ANO INLET OUCTWORK ARE ALL
CARBON STREL, THE RECINCULATION PUMPS AND PIPING ARE RUBBEReLINED, ’

THE TOTAL INSTALLED cusT OF THE SYSTEM WAS 8668,000 IN 1974 DOLLARS, THE AVERAGE ouTLET 802
CONCENTRATION 18 0,21 Li/MM 8TUs wELL UNDER THE REGULATION OF 1,0 LE/MM BTU, THE QUTLET PARTICULATE
LOADING 13 0,107 LB/MM ¥Ty AND THE REGULATION I8 0,177 LB/MM BTU,

REFER TO FIGURE 1a=12 IN SECTION 14 FON A DETAILED PROCESS FLOW DIAGRAM UF THIS SYSTEM,

UPRRATING WISTORY
4TH QUARTEN=1974 UPON STARTeUM, BEVERAL PROBLEMS WERE ENCOUNTEAZD. PARTICULATE SUILOUP CAuSED
PLUGGING OF THE WECYCLE TANK ONAIN AND WASTE BIHEAM SUMP PUMPB.  AIR PURGE STREAMS WERE INSTALLED TO

ALLEVIATE ThESE PRUMLEMS,

187 QUARTERe197Y THE DAMPERS AND DAMPEN CUNTROL GYSTEMS wERE MAJOR PROBLEMS, THREE 8CTS OF
EXPANSION JUINTS waO TO B INSTALLED WEFUNE ACHIEVING PRUPEN #LOw CONTAOL,

END QUARTERe[YTS A FAN BEANING WAD TO §g REPLACED THREE TIMES,
SRO QUARTERey97S INSTRUMENTATION AND CUNTRUL PROBLEIMS PROMPTED WIRING REViaIONS,

ATH QUARTER=197¢ THE FGO 3YSTEM DEMONSTRATED aN AVAILABILITY OF 93 pERCENT,



STATUS TU APRIL 1979
SECTIOM 9 (CONTINUED)
PERFURMANCE DESCRIPTION FUR OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS CORPURATION; DAYTON, OMIO (CONTINUED)

18T YUARTER=1977 THERE wERE MECHANICAL PRUBLEMS WITH THE VANE CAGE DRIVE. TNE ACCESS QOOR

DEVELUPED LEAKS AND THE LIUUOW CURKQOUED THE OUTER SURFACE OF THE INLET DUCT AROUND THE ACCESS DOOR,

4TH QUARTER=1977 CORROSION AND PLUGGING PROBLEMS CONTINUED TO HAMPER SCRUBBER OPERATIONS,
HOWEVER, USUALLY wHEN A SCRUBBER 1S DOwN, THE OUTHER BUILER IS FIRED UP WHILE REPAIRS ARE MADE TO THE
DUWNED UNIT,

187 QUARTER=1978 THe PRIMARY DEMISTER WAS SEVERELY CORRUDED OUE 10 ACID OROPPING DOWN ONTQ IT
FROM THE UPPEN DEMISTENR.

2ND WUANTER=1978 THE FOLLUWING SYSTEM MODIFICATIONS WERE BEING PLANNED! THE INTERMEDIATE SECTION
wILL BE REMUVED, THE PRIMARY DEMISTER wlLL BE REPLACED 8Y A SIMILAR VANESTYPE HASTELLOY=G DEMISTER,
THE SECUNUARY DEMISTER wILL BE REPLACED BY A RADIAL VANE HASTELLOY=G DEMISTER, AND A CONVEX
IMPINGEMENT BAFFLE PLATE OF HASTELLOY~G WILL BE INSTALLED ABOVE THE PRIMARY DEMISTER TO ASSIST IN
HAPID ORAINAGE UF THE ACID DROPLETS,

3RD QUARTER=1978 THE MODIFICATIUNS DESCRIBED IN THE 2ND QUARTER 1978 ARE STILL IN TME QESIGN PRQ-
CESS, WORK INCURPORATING THE MODIFICATIONS SHOULD BEGIN ASOUT THE END OF OCTOBER,

THE SCRUBBER LINING OF COAL TAR EPOXY wAS ABRADED OFF AND A CARBOLENE LINER WAS INATALLED.
THIS LINING HAS BEEN FLAKING OFF IN PLACES.

THE PH PRUBES AND PH MUNITURING SYSTEM ARE BEING REDESIGNED SINCE THE SYSTEM CUKRRENTLY IN USE
SEEMS TO 8t CUNTINUALLY UUT UF CALIBRATIUN, AN ULTRASUNIC CLEANER WAS INSTALLED BUT IS NUT WORKING
WELL. THE PH MONITURING SYSTEM 1S A DUAL PRUBE SYSTEM wHICH ALLOWS A PROBE TO BE IN USE WMILE THE
UTHER I8 CLEAmEV,

QTH QUANTER=1978 DURING THE REPUHT PERIUD THE SCRUBSERS wERE RECONSTRUCTED, NEm MASTELLOVeG MIST
ELIMINATORS WERE INSTALLED, AS DESCRIBED IN 2ND QUARTER=1978, wORK I8 SCNEDULED TO BEGIN ON
INSTRUMENTATIUN MUDIFICATIUNS ABUUT MID=JANUARY, THESE INCLUDE REMOVAL OF TWE FLUE GAS FLOW SENSORS
AND INSTALLATION UF A NEm PH MUNITUKING SYSTEM, WORK sILL BE DONE ON ONE MODULE AT A TIME, AND

ONLY 48 HOUWS UF MUTUAL DOWNTIME AKE EXPECTED FOR WOUK=UP., THE PHENOL SCHUBBER LINING SUPPLIED BY
CAHBULINE WAS FLAKED UFF. NU FLANS CURKENTLY EXIST 7O WELINE THE SCRUBBERS.

187 QUARTER=1979 THE INSTALLATIUN OF THE NEW HASTELLUY®G MIST ELIMINATORS HAS BEEN COMPLETED.
AN AVAILADILITY INDEX OF 80X was WEPUNTED FUR THE PERIUD,

67



SPREAUEN=STUKEN
STEAM AWD GENENATING led,
ACITY,

TEMPERATURE 18 152 Fo

PENFUNMANCE

INSTALLATIUN Namg
INSTALLATION LOCAT]UN
SOUKCE CHANACTEXISTICS

SUUNCE waTIng

NUMBER UF SeraWaTE FiD unjirTS
NUMBEN OF BUILERS BEING CUNTRULLED
SOURCE CAPACITY

CUNTRUL SYSTEM VEWUUK

CONTNUL PRUCESS

NEW 7 RETHUF]T

STARTeupP DaTE

CONTROL SYSTEM $Tatus

802 REmUvaL EFFICLIENnCY
PARTICULATE REMUVAL EFFICIENCY

WATEN MAKEeyp

SLUUGE UR BYePwypUCT DISPOSAL

CUNTROL SYSTEmM CuST

THE CHEVRULET Parma PLANT QF

CULLECTORS UPSTREAM UF A DILUTE DouBLE ALKALI SCrRuBBING SYSTEM,
#ERE SUPKLIED BY ROCH ENGINEERING,

ABSURPTIUN TRAYS AND A MESH MIST ELIMINATUR,

THE FIRST Twy SCRUBBERS AND Tme OUTLET TEMPERATURE IS 137 F,
LI

GENERAL MUTONS I3 LOCATED NEAR CLEVELAND, OWID, THE
AOILERS FINED wy TRAVELING GRATES,
400 SCFM UF FLUE GAS, WHICH IS EWUIVALENT TO

AVENAGE CMARACHTERISTICS: HEAT CONTENT OF 11,300 BTusis,

2.7 PERCENT, aSw CONIENT OF 8.8 TO 14

INSTALLATION was COMPLETED ON FEBRUARY 28, 197a,
CONSISTS UF Fuuw SCRUBUERS UPENATING IN PARALLEL,

THE FLUE GAS FiLgw RATE IS S6,600 acrM

THE INLET 302 CUNCENTRATION 1S 800~=§300 PPu,

STATUS TO APHIL 1979

SECTION 9 (CONTINUED)

VESCRIPTIUN Fuk UPENATIUNAL FGD SYSTEMS Un INODUSTRIAL BOILERS

GENENAL MUTURS CORPONATION
PAnMA, OMID
CUAL 12,52 SuLPFUR)

128,400 SCFM (TUTAL - 4 BUILERS)
320400V Ly/MN STEAM (10TAL)

1

“
64 Mn (EUUIVALENT); T0TAL « « BUILERS

(FUR THIS REPURT, UNLESS STATED OTMERWISE, 2000 SCFM = 1 EQUIVALENT mw,
THIS IS WECAUSE GaAS FLUN RATE IS THE PNIMARY FACTOR IN MUDULE SIZING.)

GM ENVINUNMENTAL
ODOUBLE ALKALI (DILUTE)
RETRUFIT

MANCH, 1974

OPERATIONAL

0% (8U0=1300 PPM o INLET)

3% (AT INLET: unITS 182 = 1,75 Lu/MINg
LO/MIN)

UNITS 384 = 31,22

CLOSED LOUP

DEWATERED SLuURRY TO LANOFILL

S0+X SULIDS (CASO3/3ua) SLUOGE TO DRYING POND AND LANOFILL
SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGHOUND INFORMATIUN

PLANT HAS FOUR

CAPABLE OF PRODUCING A TOTAL OF 320,000 LB/NR OF

ABOUT 64 Mw OF ELECTRICAL CAP~

THE CuAL FIRED I THESE UNITS URIGINATES PRIMARILY FHUM THE SQUTHEASTERN PORTION OF OMIO ANnD
HAS THE FOLLOWING

SULFER CONTENT OF 1,7 To

o8 PERCENT, AND A TOTAL MOISTURE CONTENT OF 7.3 PERCENT,
THE POWER wUILEKS HAVE AN EMISS&UN CONTROL SYSTEM

CONSISTING OF CYCLONE=TYPE MECHANICAL

THE FGD SYSTEM SCRUBBING MOQULES
THE SYSTEM
EACH SCRUBBER CONTAINS THREE BUBBLE=CAP

THE FLUE GAS RATE IS8 61,500 ACFM AT 393 F poR EACH OF
THE INLET sQ2 CONCENTRATION IS 765

AT SS0 F FUR THE OTHER TWO SCRUBBERS AND THE OQUTLET

OUTLET CONCENTRATION VARIES
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
SENERAL MOTORS CORPURATION; PARMA, OWIO (CONTINUED)

FROM 130-220 PPM FOR THE SCRUBBENS,

THE SULFUR DIOXIDE CONTAINED IN TME BOILER FLUE GAS I8 ABSURBED BY A REGENERATED CauSTIC
SOLUTION (0.1 MOLAR NADH), FORMING A SOLUTION OF SOLUBLE SODIuM SALTS. THE SPENT CAUSTIC IS THEN
REGENERATED BY REACTING TME SUDIUM SALT SOLUTIUN WITH SLAKED LIME, RESULTING IN THE FURMATION OF
CALCIUM SULFITE/SULFATE 80LIDS, WHICH ARE SEPARATED OQUT OF THE SOLUTION, NEXT, S00A ASH IS
ADOED TO THE SOLUTIUN IN ORDER TU MAKE UP FOR SODIUM LOSSE3 AND MINIMIZE THE SCALE POTENTIAL FRUM
THE CALCIUM WHICH REMAINS IN S0LUTION, THE REGENERATED CAUSTIC FORMED 18 THEN RECYCLED BACK TO THE
SCRUBBER FOR ADOITIONAL SULFUR DIOXIDE REMOVAL, THE CALCIUM SALT AND FLY ASH SLUOGE WHICH RESULTS
13 DEWATERED AND MAULED AWAY BY TRUCK TO AN OFFeSITE LANDFILL,

CQUIPMENT SPECIFICATIONS

SCRUBBERS, EACH OF THE & SCRUBBERS I3 10,5 FT DIA X 22,8 FT HIGH X 11 GAUGE THICK AND CONTAINS 3

SUBBLE=CAP TRAYS, ALL THE SCRUBBERS AND TRAYS AHE MADE OF 3J16L 93, THE SCRUBHERS MAVE A TURNDUWN
RATIO OF 3 AND ALSC WAVE A BYPASS DUCT, THE DESIGN L/G RATIO 18 20 GALLONS/ACF BUT THIS

MAY BE VARIED DURING OPERATION. THE PRESSURE DROP ACROSS THE SCRUBBER RANGES BETWEEN 8=9 IN, WG,

DEMIBTERS, ORIGINAL 316 38 MIST ELIMINATORS WERE CORRODED DUE TO CONDENSATION AND WENE REPLACED BY
FLEXIMERH=TYPE POLYPROPYLENE MIST ELIMINATORS,

RECYCLE TANKS/PUMPS, ALL THE 4 RECYCLE TANKS ARE MILD STEEL WITH TAR TYPE RESIN COATING., THE PUMPS
(6 TOTAL, 2 SPARE) ARE CENTRIFUGALS WITH MILD STEEL CASING AND MAVE RUBBER LININGS. THE PUMP MOTORS
ARE 80 WP, '

CHEMICAL MIX TANKS & AGITATORS, BOTH THE MIX TANKS ARE MILD STEEL WITH 5000 GALLONS CAPACITY, THE
DESIGN RESIDENCE TIME I3 7 MINUTES. NEN AGITATORS ARE PROPELLER TYPE, THESE ARE SPECIALLY DESIGNED
TO GIVE MIGHER FLUN RATE THROUGH THE BLADES. THE DRIVE RATINGS ARE S HP AND 4% RPM,

CLARIFIERS., 8UTHM THE CLARIFIERS (60 FT DIA X 14 FT LIGUID DEPTH) HAVE A CONICAL BUTTOM AND 300,000
GALLUNS CAPACITY, THE ODESIGN RETENTION TIME IS ABUUT 4 HOURS AT A FLOW RATE OF 1200 GPM,
VACUUM FILTERS. BO0OTH THE VACUUM FILTERS MAVE S00 SQ. FT. OF SURFACE AREA WITH A 10 FT URUM DIAe

METER., THE DRUM DRIVE SPEED IS 0,5 RPM MAXIMUM,

FILTRATE TANK/PUMPS, THE TANK (& FT DIA X 7 FT HMIGH) IS MILD STEEL AND HOLDS 560 GALLUNS OF
FILTRATE. THE PUMPS ARE MILD STEEL CENTRIFUGAL AND MAVE A CAPACITY OF 300 GP% AT 1S FT, OF HEAD.

EARLY PROBLEMS AND SOLUTIONS
THE SYSTEM WAS STARTED UP ON FEBRUARY 28, 1974 AND BY APRIL 31, IT HAD OPERATEY FOR 264 HOURS,

THERE WERE TWO SCMEDULED SHMUTDOWNS DURING THIS PERIOD FOR EQUIPMENT INSPECTION, THE SECONO SNUTDOWN
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STATUS TO APRIL 1979
SECTIUN 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS CORPORATION? PARMA, OKHIO (CONTINUED)

REVEALED THAT SOLIDS WERE NOT BEING DISCHARGED FNOM THE PRIMARY CLARIFIER RAPIDLY ENOUGH.
AS A RESULT, THE CLARIFIER RAKE JAMMED, A PIPING CHANGE WAS MADE TO BLEND THE CAUSTIC FEED
IN WITH THE RECYCLE LIQUOR. THIS IMPROVED PERFORMANCE BUT DID NOT COMPLETELY ELIMINATE
THE PROBLEM. PNEMATURE CAKE CRACKING IN THE vACUUM FILTERS REQUIRED THE PRESENCE OF AN QOPERATOR
DURING OPERATION, CAKE WASHING 10 REQUCE LOSSES wasS NOT INITIALLY SUCCESSFuL BECAUSE THE SPRAY
WATER TENDED TU KNOCK THE CAKE OFF THE DRUM, ALTERATIONS IN SPRAY PATTERN AND OTHER MEASURES
APPARENTLY SOLVED THIS PROBLEM, THERE waS NO EVIDENCE OF CORRUSION OR ABRASION IN THE Pumps
OR PIPING,

THE SYSTEM WAS SHUT DUWN FROM MAY 1 TU MAY 28, 1978, BECAUSE OF UNEXPECTED BUILDUP OF 30L1D3 IN
THE CLARIFIER, WITH SUBSEGQUENT OVERFLOW INTO THE SCRUBBER, THE PROBLEM wWAS SOLVED BY 17 USING
A POLYMERIC FLOCCULATION AGENT TO ATTAIN BETTEK SETTLING AND 2; WITHORAWING SLUDGE FROM THE
CLARIFIER AT MURE FREQUENT INTERVALS. SYSTEM AVAILABILITY TO THE BOILER WAS 87 PERCENT IN APRIL
1974, LESS THAN 1U PERCENT IN MAY, AND 100 PERCENT IN JUNE, JULY, AND AuGUST AFTER THE SYSTEM was
RESTARTED. PLUGGING BY GYPSUM DEPOSITS IN THE OVERFLOW LINE BETWEEN THE CLARIFIERS AND IN THE
LINE FROM CLARIFIER NO, 2 TO THE MIX TANKS waS CORRECTED BY RELOCATING A CHEMICAL FEED LINE aND
REPLACING SOME PIPING, THE SYSTEM WAS DOWN THROUGH JULY AND AUG. 1975 FOR REPLACEMENT OF GRAV]ITY
FLOW LINES wITH AN OPEN FLUME THAT CAN BE EASILY CLEANED. THE OPERABILITY INOEX FOR THE FGD SYSTEM
INCREASED SIGNIFICANTLY THROUGHQUT THE COURSE OF 197s.

REFER TO FIGURE 14=13 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING MISTORY
OPERATION MOURS
MONTH BOILER FGD SYSTEM OPERABILITY (X)
MAY=JUuN, 75
THE SYSTEM was RESTARTED AND PARTICULATE TESTS WwENE CONDUCTEY IN MAY. THE SYSTEM wAS SHUT DOWN OUE
TO PLUGGED CHEMICAL FEED LINE TO THE CLARIFIER AFTER RESTART. AROUND JUNE 10, THE SYSTEM wal

SHUTDUWN BECAUSE oF SIMILAR PLUGGING IN ANOTMER PART QT THE LINE. THE UNIT RAN FOR ABOUT TWO WEEXS
IN Jung,

JUL.=auG, 75

THE FGD SYSTEM was 0CWN IN JULY AND AUGUST FOR REPLACEMENT OF GRAVITY FLOW LINE NITH AN OPEN FLUNE,
ocT, 73 2331 1848 79

THE FGD 3YSTEM RESTARTED ON SEPTEMBER 8¢ AND OPERATED DURING THIS PERIOD AT AN AVAILABILITY FACTOR
OF 80 PERCENT, THE FIGURES GIVEN FOR OCTOBER REPRESENT TME OPERATION HOURS FRQM SEPTEMBER 8 TQ
NOVEMBER 9,

DEC. 75 213S 1250 59
HOLIDAY SWUTDUWN FROM 12/23 T0 1/4. DOUE TO PROBLEMS WITH SOLIDS AND 30L10S CARRY=QVER, G.N. CONe

70



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FPOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS CORPORATION; PARMA, OWIO (CONTINUED)

OPERATION MOQUNS
MONTH  BOILER FGO SYSTEM OPERABILITY (%)
UUCTED STREAM TESTS OUURING DECEMBER TO DETERMINE wHETHER THE CARRY=OVER OF SOLID3 WAS DUE TO A WIGH
SOLIDS HECIRCULATIUN RATE., THE FGD SYSTEM WAS DUWN MOST OF DECEMBER BECAUSE 0F THESE TESTS, WHICH
CAUSED THE LOW OPERABILITY FACTUR,
FEB. 70 2997 1196 40
BeMe HAS FOUND SOLIDS CONCENTRATION IN THE CLARIFIER TOO MIGH FOR EFFICIENT SYSTEM OPERATION. A.D.
LITTLE wAS SCHEDULED TO CONDUCT TESTS ON THE SYITEM IN APRIL AS PART OF AN EPA EVALUATIUN PROGRAM,
MAR, 7o 1379 269 7
APR, 76 1084 847 78
THE LOW OPERABILITY INOEX DURING THE MONTH OF MARCH RESULTED FROM EXTENSIVE MODIFICATIONS PERPORMED
ON THE SYSTEM BY GoM. DURING THIS PERIOO THE SCRUSBER SLOWOOWN AND SCRUBBER FLOW INDICATION SYSTEM
wAS AREVISED, FROM APHIL 19 TO THE END UF THE MUNTH THE BYSTEM wAS OPERABLE 100%., OURING THIS
PLRIOL ALL SYSTEM MOOIFICATIONS wERE COMPLETED AND ALL MAJUR PROBLEM AREAS CORRECTED,
MAY 76 1149 1082 L}
JuUN. 18 9.2 (11 "
ONE SYSTEM UPSET OCtPRHID DURING THE PEAIUD OUE TO AN OPERATOR ERROR, BOILER-HOURS WERE LOW IN JUNE
SECAUSE OF LOW PROCESS DEMANO, THE SCHUBSING SYSTEM CHMARACTERIZATION STUODY WAS CONCLUDED ON NAY 14,
Juke 70 399 599 100
AUG: 78 719 713 100
THE SOILER LOAD DEMAND WAS VERY LIGHT DURING THE REPORT MONTHS, REQUIRING ONLY ONE BOILEIR SEINS
CUNTINUUUBLY ON LINE, THE SYSTEM wAS DOWN FOR A ONE=WEEX PERIUD BECAUST OF THE ANNUAL PLANT
INVENTURY, MUDIFICATIONS TU THE UPENATION OF THE OF THE GAS SCRUBBING SYSTEM MAVE INCLUOED!
ELIMINATION UF PULYMERIC ADULTION,.
ELIMINATION UF BLUVGE BLANKET FUR FILTRATION,
H10M PERCENT BULFATE CONCENTRATION IN THE FILTER CARE,
INGURPURATION UF PH GUNTRULLER IN THE CHEMICAL MIX TANK REOULATING THE LIME PEED INTO SYBTEM,
PW CONTRUL BMOULY WEDUCE TwE STOICHIUMETRIC REQUINEMENTS FRAUM THE 1.2921.90 RANGE 0OWN TO

1.l0=3,dv,
sir, 10 809 443 40
0CT. 76 1174 134 (3]

THU SUILERS AND THEIK CUMKESPUNUING WCNUGBEN MODULES WERE IN SEAVICE DURING THE MONTH, UPERATION
TIME wWAS LODGED PHIMANILY IN THE INITIAL PART OF THE MONTH, A NUMBER OF PROSLIMS WERE ENCOUNTERED,
FPURCING A SHUTDUWN THNOUGHOUT THE REMAINUER OF THE MONTH, THESE INCLUOEDS

S0LIDS DEPUSITIUN AND PLUGGING OF THE CHEMICAL TANKS AND REACTURS, REGUIRING SMUTDOWN/CLEANCUT,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTIOM FOK OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS CORPURATION; PARMA, OHIO (CONTINUED)

OPERATION HOURS

MONTH BUILER FGD SYSTEM UPERABILITY (X)

REPLACEMENT OF DEMISTEKR PADS,

AGITATOR PROBLEMS, .
THE SYSTEM wAS RETURNED TO SERVICE THE SECOND wEEK IN UCTUBER. TwU BOILERS ANO THEIR CURRESPONDING
SCRUBBERS WERE PUT WACK IN THE GAS STREAM, PROBLEMS ENCUUNTERED STEMMED PRIMARILY FRUM A MECHANICAL
COLLECTOR MALFUNCTIUNING RESULTING IN EXCESSIVE PARTICULATE LOADING IN THE MODULES AND EVENTUALLY
CAUSING WIDESPREAD PLUGGING OF THE LOWER BUBBLE=CAP TRAYS, SHUTDOWN AND CLEANOUT OF MOOULES PLUS
REPAIRS TO THE MECHANICAL COLLECTOR WERE REWUIRED, SYSTEM RESTART QCCURRED NOVEMBER 8,
MAJOR MODIFICATIONS PERFORMED 7O THE DOUBLE ALKALI SYSTEM DURING THE PERIOD INCLUDED THE INSTAL-
LATION OF A GREAT LAKES PH MONITOR AND CONTROL UNIT FOR THE REGULATION OF LIME FEED TO TME REGEN=-
ERATION REACTOR=CLARIFIER UNIT, THIS UNIT EMPLOYS A DIGITAL READOUT AND WAS SCHEDULED FOR OPERATION
SOMETIME IN NOVEMBER, SUPERIOR CRYSTAL GROWTH OF THE CALCIUM SULFITE/SULFATE SALTS RESULTED BY
RUNNING A SEEDING LINE BACK TO THE REACTOR=CLARIFIER UNIT.
NOV, To 1321 7187 60
OEC. 76 1359 349 22
DURING THE LATTER PART OF NOVEMBER AND EARLY DECEMBER, THE SCRUBBERS WERE TAKEN OQUT OF THE FLUE GAS
PATN BECAUSE OF CONTINUED SOLIDS BUILDUP IN THE MIX TANK. IN ADOITIUN, SOME PIPING ARRANGEMENTS
WERE MOOIFIED AND TME GEAR REDUCER IN THE MIX TANK HAD TO BE REPLACED. THE FGO FIGURES REPORTED FOR
fHE MONTH OF DECEMBER ARE NOT FULLY REPNESENTATIVE BECAUSE IT IS PART OF THE LUCAL UAW CONTRACT THAT
ONLY UAW PERSONNEL CAN OPERATE THE FGD SYSTEM AND THEREFURE THE SCRUBBERS COULD NOT BE OPERATED.
JAN, T7 1852 608 33
FEB., 77 1462 892 6l
THERE WAS A FAILURE OF THE AGITATONS AT THE MIX TANKS., THEY WERE LATER REPLACED w]ITH NEw ONES,
THE PLANT wAS SHUTOUWN FOR SUME PERIUD DUE TO CUTBACK OF NATURAL GAS SUPPLY AND REVUEST TO CURTAIL
ELECTRICAL CONSUMPTION,
APR, 77 1300 1158 89
MAY 77 1222 1118 9e
BOILER MOURS WENE LOw DUE TU REDUCED SUMMER REQUIREMENTS.
JUN. 77 1180 1103 94
JuL. 77 702 2le 39
THE FGD SYSTEM GAVE A VEHRY HIGH UPERABILITY FOR JUNE. THE FGD SYSTEM wAS DOWN FUR A CUNSIDERABLE
PORTION UF JULY. THE CMEMICAL MIX TANK BLEED UFF LINES AND OTHER PIPING HMAD TO BE CLEANED OF
SEDIMENTED SOLIUS.
AUG, 77 755 67y 90

SEP, 77 To4 LT I 71
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SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGO SYSTEMS ON INOUSTRIAL BOILERS
GENERAL MOTORS CORPORATION; PARMA, OMIO (CONTINUED)

OPERATION HOURS
MONTH BOILER FGD SYSTEM OPERABILITY (X)
DURING THIS LOW=L0AD PERIOD THE LIME FEED PUMP AND LIME FEED LINES WERE CLEANED. GENERALLY, EVERY

SUMMER AN ANNUAL FGD OVERHAUL 13 CARRIED OUT,

ocT. 77 1277 398 n
NOvV. 77 1380 920 67
OEC. 77 1799 968 54

THE CHEMICAL MIX TANK AGITATORS WERE TOTALLY REDESIGNED AND REPLACED 8Y HIGH=CARBON STEEL., PROPELLER
TYPES. THE BLADES WERE SPECIFICALLY DESIGNED TO INCREASE THE FLOW THROUGH THE PROPELLERS, Tnus
INCREASING TME INTENSITY OF MIXING., DODUE TO THANKSGIVING HOLIDAYS IN NOVEMBER AND CHRISTMAS AND NEW
YEAR HOLIDAYS IN UECEMBER, TME FGD SYSTEM MAD LOWER OPERATION HOURS. SOME OF THE BOILERS HAD TO BE
RUN FOR BUILDING MAINTENANCE.

187 QUARTER=1978 THE BOILERS OPERATED FOR 3370 HOURS WHEREAS THE FGD OPERATED FOR 70 HOURS.

THE OPERABILITY INDEX WAS THEREFORE 1.25X, THE RAKE SHAFT IN THE THICKENER wAS BROKEN IN EARLY
JANUARY, THERE WAS A CONSIDERABLE DELAY IN RECEJVING REPLACEMENT PARTS. IN ADOITION, SEVERE NINTER
(BLIZZARD, HEAVY SNUW) MADE IT IMPOSSIBLE TO PERFORM ANY REPAIRS,

2ND QUARTER=1978 THE FGD SYSTEM OPERATED FOR 2669 MOURS, AND THE BOILERS OPERATED FOR 3414 HOURS.
THME OVERALL OPERASILITY wAS 78.2 PERCENT, IN APRIL, THWE PIPELINES WERE FLUSHED AND CMEMICAL TANKS
WERE CLEANED ALONG wITH SCRUBBER INTERNALS, STACKS AND MIST ELIMINATORS, 1IN JUNE, THE AVAILABILITY
WAS 100 PERCENT, DURING THE SUMMER QUARTER, USUALLY A LOw=LOAD PERIOD, SEVERAL MODIFICATIONS WERE
QCNEBULED. NEW VACUUM PUMPS ANO FILTERS WILL BE INSTALLED, AND THE LIME SLURRY FEED PUMPS

WILL BE REPLACED BY DIAPHRAGM PUMPS TU AVUID PLUGGING OF CONTRUL VALVES, THE NEW FILTER CLOTH, MADE
OF POLYPROPYLENE, HAS GIVEN MUCH LONGER FILTERING LIFE (ABOUT 3 MUNTHS) THAN THE ULD ONE, MADE OF

NYLON, THIS IS OUE TO THE POOR FILTERING CHARACTERISTICS OF THE WNYLUN (PLUGGING).

IRD QUARTER=1978 FOR THIS PERIOD THERE wAS BEEN NO DOWNTIME ODUE TO EQUIPMENT Ok PROCESS FAILURE.
WARREN=RUPP DIAPHRAGM PUMPS WERE INSTALLED VO REPLACE THE EXISTING LIME SLURRY FEED PUMPS, THE

PLANT REPORTED 100X OPERABILITY,

4TH QUARTER=1978 DURING UCTOBER AND NOVEMBER THE BOILERS OPERATED 2815 HOURS AND THE FGD SYSTEM
OPERATED 670 NMOURS FOR AN UPERABILITY OF 23,8%, NEW FRP STACKS (4,5 FT, DIA. X 38 FT. HIGH) WERE
MOUNTED ON TOP OF THE ABSORBERS, REPLACING THE OLD STAINLESS STEEL-LINED UNES WMICH WERE BADLY
CORRODED. MODIFICATIONS WERE MADE TO THE TOP UF THE SCRUBBERS, THESE INCLUDED ENLARGING THE
OPENING TO THE STACK TO REDUCE THE GAS VELOCITY, AND REPLACING THE FLEXIMESH MIST ELIMINATOR WITH A

POLYPROPYLENE CHEVRUN DEMISTER, DURING THE RECUNSTRUCTIUN, WATERLINES WERE TESTED IN PREPARATION
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SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR UPERATIONAL PFGD SYSTEMS ON [NOUSTRIAL BOILERS
GENERAL MOTURS CORPORATIONS PARMA, On10 (COnNTINUED)

FOR WINTER AND THE NEW VACUUM FILTER PUMPS WERE INSTALLED, PEAK BOILER LOADS FOR THIS WINTER ARE
EXPECTED TO BE ABOUT 175,000 LBS/HOUR WITH 3 BOILERS OPERATING SIMULTANEOUSLY,

18T QUARTER=1979 OURING THME PERIOD UF DECEMBER, JANUARY, ANp FEBRUARY, THE BOILERS OPERATED A
TOTAL OF o242 HOURS, ANO THE SCRUBUERS 24436 HOURS, TwEe OPERABILITY INOEX waS THEREFORE 39%,

HIGN PM CAUSED PLUGGING IN THE TUP TNAY, THE PN PROBES USED FOUR CONTROLLING CHEMICAL FEED wERE
RELOCATED, wWIGH ExcEss ALR AND CHANGES IN THE L/G RATIO ARE 8ELIEVED T BE THE CAUSE, THE LIGUOR
IN THE BUTTOM TRAY I8 BEING ACIOIFIED wHILE THE TUP TRAY I3 NOT, NORMAL PH CHANGE (TOP TRAY T
80TTOM TRAY) IS IN ThE 12 RANGE. CHANGES IN PM UF 3=q UNITS ARE BEING NOTED, WITH A LOWEA=THANe
NORMAL PH IN THE BUTTOM TRAY AND & HIGHER=THANeNURMAL PH IN THE TOP TRaY,

T
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SECTION 9 (CONTINUED)

PENFURMANCE DESCRIPT(ON FOW UPENATIUNAL FGD SYSTEMS ON INDUSTRIAL BULLEKS

INSTALLATIUN NAME
INSTALLATION LOCATIUN

SOURCE CHARACTERISTICS

SOURCE RATING

NUMBER 0OF SEPARATE FGD UNITS
NUMBER OF BOILERS BEING CUNTHOLLED
SOURCE CAPACITY

CONTROL SYSTEM VENDUR
- CONTROL PRUCESS
NEW 7 RETRUFIT

START=UP DATE

CONTROL SYSTEM STATuS

802 REMOVAL EFFICIENCY
PARTICULATE REMOVAL EFFICIENCY
NATER MAKE=UP

SLUDGE OR BY=PRODUCT DISPUSAL

CONTROL SYSTEM COST

GENERAL MUTORS CUNPUKATION
PUNT1AC, MICHIGAW
COAL (U.88% SuLFuwx)

ALSO w00D, PAPER, ANU CARVBOARD,
107,300 SCFM (TOTAL = 2 BOILEKS)
350,000 LB/nRR STEAM (TUTAL = 2 BOILERS)
2

e

S$3 Mw (EQUIVALENT); TOTAL = 2 BUILERS

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 2000 SCFM = 1 EWUIVALENT Mw,
THIS IS BECAUSE GAS FLUW RATE I3 THE PRIMARY FACTUR IN MUDULE SIZING.)

GM ENVINUNMENTAL

SOVIUM WYDRUXIDE SCwUBHING

NEW

APRIL, 1976

SYSTEM OPERATED Tw0O MUNTHS IN EARLY 1973,
UPERATIUNAL

NOT DETERMINED

45

OPEN LUUPS SO0 GPm

DEWATERED SLURRY TU LANDFILL

S SOLIDS SLURRY DEWATERED AND TO LANDFILL
SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFURMATION

THE GENERAL MOTURS TRUCKS AND COACH PLANT LUCATED AT PUNTIAC, MICHIGAN OPERATES SEVERAL BOILERS
TO GENERATE 3TEAM FOR BUILDING MEAT AND PROCESS MEQUIREMENTS. TWwO OF THESE BOILEHS, NOS. & ANO L
ARE SPREAOER STOKERS AND FIRE A MIXTURE OF COAL (0.84X SULFUR) aND SOLID KEFUSE (PAPER AND CARD=
BOARD), BOILER NO. 6, INSTALLED IN 1972 8Y ERIE CITY, IS RATEU AT 188 MM BTU/HR OR 150,000 LBS/HR
OF 3TEAM. BOILER NU. 8. INSTALLED IN 1972 8Y RILEY, 1S RATED AT 250 MM BTU/NR OR 200,000 LBS/HR
OF 3TEAM. THE PARTICULATE EMISSIONS ARE CONTROLLED 8Y MECHANICAL COLLECTORS SUPPLIED 8Y ZURN
INDUSTRIES, DESIGNED TO OPERATE AT 93% EFFICIENCY, WITM A PRESSURE DRUP OF ABOUT 3 IN. WG,

PEABODY ENGINEERING JUPPLIED 2 WET SCNUBBERS IN APRIL 1976, PRIMARILY FOR ADDITIONAL PARTICULATE
CONTNOL; EACH SCNUBHBEN(12 FEET DIA X 21,5 FEET HIGN) CUNTAINS 3 IMPINGEMENT I1RAYS AND OPERATES
WITH AN L/G OF S GAL/1UU0 ACF, TNE SCRUBBER EFFLUENT IS MIXED wITH CAUSTIC AND MAKEUP WATER IN A
HOLD TANK, AND PUMPED TO A CLARIFIER. THE OVERFLOW I3 RECYCLED TO TWE 3CRUBBER, THUS SIGNIFICANT
302 CONTROL 1S ACMIEVED., THE UNDERFLOW IS SENT TO A WASTE TREATMENT PLANT, WHERE THE FLYASH 13 RE~
MOVED AND LANDFILLED, THE EFFLUENT ODISCHARGE FROM THE WASTE TREATMENT PLANT IS 10 = 235 GPwm,
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STATUS TO APRIL 1979
SECTIUN 9 (CUNTINUED)
_PERFORMANCE DESCRIPTION FOK UPERATIONAL FGU SYSTEMS UN INOUSTRIAL BOILERS
GENERAL MOTURS CORPURATION) PONTIAC, MICHIGAN (CUNTINUED)

THE SCRUBBERS, TRAYS, AND MIST ELIMINATURS (RADIAL VA&E TYPE) ARE ALL MADE OF 316L S8,
REFER TO FIGUKE 14=}a IN SECTION 14 FOR A DEIAILED PRUCESS FLOW OLAGRAM UF THIS SYSTEM,

OPERATING HISTORY
2ND QUARTER=197¢ UNSTABLE PH CONTROL AND WEAR QF MECHANICAL EQUIPMENT WANDLING THE FLYASH SLURRY
WERE MAJOR STARTUP PROBLEMS.

SRO QUARTER=1977 AN AVAILAMILITY OF 100 PENCENT HAU OEEN REPURTED WHMEN BURNING A MIXTURE OF COAL
AND REFUSE. THE SCHUSBER DISCHARGE SLURRY CAUSED wEAR OUE TO ITS FLYASH CONTENT,

4TH QUARTER=1977 FLYASH ABRASION IN THE PUMPS ANO PIPING CONTINUED TQ BE ThE PROBLEM.
137 QUARTER=19738 FLYASH CAUSED SEWIOUS EROSIUN OF LIQUIL HANDLING EQUIPMENT,

aND QUARTER=1978 IT wAS DECIOELD TO INSTALL PRESSUNE FILTERS IN THE SCRUBBER EFFLUENT LINES TO
REMOVE FLYASH,

IR0 QUARTEN=1978 TnE PRESSUNE FILTERS WERE INSTALLED AND AKHE WORKING WELL. NO OTHER
PROBLEMS OCCURRED DURING TNE REPORT PER]OD,

&TH QUARTER=1974 NO NEN OPERATING PROBLEMS DEVELOPED DURING THIS REPORT PEHIVD. THE PRESSURE
FILTERS nERE INSTALLED (N THE RECIRCULATION PIPING BETWEEN THE RECYCLE PUMP AND THE INLET T0 THE
ABSORBER., THELH PERFURMANCE THUS Faw HAS BEEN RATED AS EXCELLENT,

187 QUARTEN=1979 AN AVAILABILITY UF 100X maS REPONTED FUX THE PERIOD. NO OPERATING PRUBLENMS
WERE ENCOUNTERED,
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STATUS TU APRIL 1979
SECTIUN 9 (CUNTINJEL)

PERFUKRMANCE DEDCHIPTIUN FUN UPERATIUNAL FGU SYSTEMY uUnN INOUSIN]IAL BUILERS

INSTALLATIUN wamb GENEWAL MOTOUWS CUKRPURATIUN
INSTALLATLIUN LUCAT UK ST, LUULS, MISSUUR]

SUURCE CHMARACTEXNISIICY CUAL (3.2% JULFUR)

SUUNCE KATING 04, 0U0 BCFM (TUTAL = & BOILERY)
NUMBER UF SEPARATE FLu UNETY e

NUMGER UF BOILEWS BEING CUNTROULLED 2

SUUNCE CAPACITY 3¢ Mn (TUTAL = & oUILENS)

(FOR THIY wEPUKRT, UNLESS STATED UTHENWISE, 20U0 SCFM s | EUQUIVALENT Mn,
THIS 13 BECAUSE GAS FLUAN RATE IS THE PNIMARY FACTUOR [N MUDULE 9IZING.)

CONTROL SYSTEM veEnDUN Aslle LLITILE

CunTHUL PNOCESS SUNlum MYURUXTIVE SCHUBHING

New / NETWNORLT KETRUFLT

START=UP LAITE 1972

CUNTRUL SYSTEM 8TaTusS UPENATIUNAL

802 REmUvVAL BFFLICLENY S0+2 (2Uvy PP ¢ TWLET)

PARTICULATE KEMUVAL LFFICIENCY WEMUVED #Y PWECEDING CYCLONE AnD ESP

WATER MAKE=yYP UPEN LOuUP

SLUDGE UR BY=PRUDUCT UiSPUYAL WASTENATER TRRATMENT AND DISCHARGE TO CITY. 8EnER

NAZSUS OXIDIZED TU NAZSO4s PH NEUTRALIZELD ANO DISCHARGED TO
CITY SEWER 3YSTEM
CONTKOL SYSTem COST SEE SECTIUN 13 FUR DETAILED ECUNOMIC INPURMATION

BACKGROUND INFORMATION

THE GENERAL MUTUWS CUNPURATIUN PLANT LDCATED IN 8T, LOUIS, MISSUUR! OPERATES & COAL-FIRED BOIL~
ERS. TwD OF THESE BUILENS, UNE PULVEWIZEU CUALSFIKED AND THt UTHER A SPREADER STOKEK, ARE RATED AT
A TOTAL UF 250,00V LE/MN STEAM ANV GENENATE ABUUT 64,000 SCFM UF FLUE GAS. CUAL CUMPOSITION IS
TYPICALLY 3422 SULFUW AND 303 ASH, ThHE ST, LUULS 502 EMISSIUN REGULATIUN OF 1.4 LBS/MM BTU APPLIES
UNLY FRUM OCTUBER THRUUGH MANCH, ANU THE SCHUBBENS UPERATE UNLY DURING THIS PERIUD. FLUE GAS FROM
ALL FOUN BUILERS EXITS THWUUGH A CUMMUN STACK AND SUFFICIENT FLUE GAS FRUM THE TWU CONTRULLABLE
SOILERS 15 SCHUBBEU Tu MAINTAIN THe FEGULATXUN AT THE STACK UUTLET, THE REMAINING FLUE GAS BYPASSES
THE SCRUBHUENS, AND A CUMPLEX DAMPER SYSTEM ALLUNS PLANT PENSUNNEL TO VARY THE SCRUBHER/BYPASS RATIO,
80TH BOILERS ANE EUUIPMED WITh CYCLUNES FUR PARTICULATE REMUVAL, AND THE PULVERIZED COAL UNIT ALSO
UTILIZES AN ESP.

THE SCHUDBEN CUNSISTY UF A THREE=STAGE IMPINGEMENT TUWER wITH A CHEVKON MIST ELIMINATOR, THE
SYITEM IS EUULPPEY wIThn OINECT STEAM CULL REMEAT. THE THAY TUWEN AND MIST ELIMINATUR AKE CUNSTRUCe
TED‘OF Slol STAINLESS SIEEL.
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFUNMANCE DESCRIPTION FoN OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MNTOURS CORPURATIUN; 81, LUUIS, MISSOURI (CONTINUED)

OPERATING WISTORY

3RO WUARTER=1977 AN OPERAMILITY UF 100% WAS REPURTED DURING THE MAY=AUGUST PERIOD.

4TH UUARTER=1977 IN SPLTE OF A CHEVRON DEMISTER AND 60 F REHEAT, THE STaCK LINER wAS CORRQOED,

1ST QUARTER~1974 THE QUCTwWORK OUWNSTREAM OF THE SCRUHBERS DEVELOPED SOME LEAKS,

2ND QUARTER=1978 A MURIZUNTAL PURTION OF THE DUWNSTREAM DUCTWORK,ABOUT 15=20 FEET IN LENGTN, Wity
BE REDESIGNED TU AVOID STAGNATIUN OF EXMAUST GASES

3RD QUARTER~1974 THE DUWNSTREAM DUCTWORK WAS RECONSTRUCTED DURING THE REPORT PERICD,

4TH QUARTER=1974 NO NEW FGD=RELATED PROBLEMS HAVE OEVELOPED OURING THE REPORT PERIOD., HONEVER,
THE PLANT Has REPORTED THAT PLUME OPACITY HAS BECUME A PROBLEM,

18T QUARTER=1979 PLANT PERSUNNEL REPORTED AN AVAILABILITY OF 99X FOR THIS PERIOD. A SHORTAGE oF
CAUSTIC REAGENT was RESPONSIBLE FOR SOME DOWNTIME DURING MARCMN, ALSO, FaN BEARINGS HAD TO BE
REPLACED., THE COAL FIRED BOILERS AND ACCOMPANYING $02 CONTROL 3YSTEMS WERE SHUT DOWN FOR THE
SUMMER AT THE END OF MARCH,

78



VALUL OF 1d,040 BTU/LS,

FLYABH ANU SODIUM BULFATE,

STATUS TO APRIL 1979
SECTIUN 9 (CONTINUED)

PERFURMANCE DESCHIPTIUN FUR UPENATIUNAL FGU SYSTEMS UN INDUSTKIAL HOILERS

INSTALLATIUN NAME
INSTALLATIOW LOCATIUN
SOURCE CHANACTENISTICY
SOURCE RATING

NUMBER UP SEPARATE FLY UNITS
NUMBEN OF QUILENS dEInG CUNTRULLEVD
SOUNCE CaPaCITY

CONTROL SYSTEM VENDUN
CONTROL PNOCESS

NEW /7 RETHORIT

STARTeyP DaATE

CONTROL SYSTEM BTATUS

802 REmUVAL EFFICIENCY
PARTICULATE REMUVAL BFFICIENCY
WATER MaKEeyp

SLULGL Un BY=PRUDUCT DIBPUSAL

CONTROL BYSTEM £ONY

GENENAL MUTUNS CONPUKATIUN
TUNUNANDA, NEW YURK
CUAL (1.,2% SULFUN)
92,000 SCFM (TUTAL = 4 BOILENRS)
36,000 ACFM @ 4Ue F, Fur EACH OF I FGD SYSTEnS
59,600 ACFM @ 350 F, FUR | FPGD SYSTEM
360,000 LB/vx STEAM (TUTAL = & SOILERS)
. .
4
46 Mn (EQUIVALENT)? TUTAL = & HOILEKS

(FOR THIS NEPURT, UNLESS STATED UTHERWISE, 2000 3CFM s | EQUIVALENT Mmn,
THIS I8 BECAUSE GAS FLUW HATE 13 THE PHIMANY FACTOR IN MUDULE SIZING,)

FMC ENVIKUNMENTAL BUUIPMENT

SUUIUM MYOROAIDE SCNUBEING

NETHOFIT

JUNE, 197%

OPERATIUNAL

F0X=93X (1,000 PPN @ INLEY)

UL (1.0 LB/MM BTU AT INLEIT)

OPEN LUOP

WASTEWATEN THEATMENT ,

FLY ABM AND WAQBUJI/SU& WASTE LIUUUN QEWATENED AND THEN TO
SANLTARY LANOFILL

SEE BECTION 13 FUR DETAILEY ECONUMIC INFONMATIUN

WACKGRUUND INPUNMATIUN

THE CHEVRULET DIVIBIUN UF GENENAL MUTURS HAS A MUTUK PHODUCTIUN PLANT AT TONOWANDA, NEW YURK,
THERE AWE 4 CUALSFIRED WUILEND AT [wg PACILITY WMICH SURN (.36 PEACENT NULFUN CUAL WiTW 4 HEATING

THE TUTAL CUAL FRED RATE 18 1/ TONB/HK wHICH 18 FQUIVALENT T0 412 MM BTU/HN
WHICH 18 EWUIVALENT TU 48 Mm OF ELECTINICAL GENERATIUN,

ONE SCHURSER WANULES 39,000 ACFM AT 380 F WHENEAS BACH UF THE OTHEN THNEE 36,000 ACFM AT ade F,

THERL I8 A CYCLONE wEPUNE AND AFTEN BCNUBUER FUN DUST COLLECTIUN AND MINT HEMUVAL PUNFULES, NEBPIC-

TIVELY, Thi VAHIABLE TWROA! VENTUN] SCHUBUERE WERL BUPPLIED 8Y FWC CURP, THE PH OF wgcrcLE

SCRUNGER LIUUUR 18 CUNTHOLLED AT 7,0
ACROSS EACH BCNUNDEN I8 10 IN, ma.

AND A L/G RATIO UF 20 GALLUNS/10UU ACF I8 USRO. MNEBUURE ouop
CAUSTIC SUDA I8 ADDED TU THE SPENT LIGUOR IN A SLPARATE RECYCLE

TANKs  THE SLEED UFF NATE FRUM Twg RECYCLE TANR VANIED FHOM 29 o 309 GPM, THE UI8CHARGE CONTAINS

THE PLYASM 18 COUNTRULLED AT LESS ThAN 1% SUSPENDEY SULI08. THE EFPLUENT

I8 DISCHANGED TU THE waBTE TREATMENT PLANT AFTEN AERATIUN, THE AVEHAGE INLET CONCENTHATIONS aRK
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STATUS TU APRIL 1979
. SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPEKATIONAL FGD SYSTEMS uN INDUSTRIAL BUILERS
GENERAL MOTORS CORPORATION; TUNOWANDA, NEW YORK (CUNTINUED)

V.85 LB/MM HTU UF Su2 AND 1 LB/MM BTU UF PARTICULATE, THE EFFICIENCY OF S02 REMUVAL IS 90% NHEREAS
THAT OF PARTICULATE REMUVAL 1S 80%-991,

EACH SCRUBBER AND THE CYCLUNIC DEMISTER IS MADE UF 316eL SS. PLUME REHEAT IS NOT INCURPQORATED
INTO THE SYSTEM., THE ENERGY REUUIREMENTS FOR THE SYSTEM ARE AHOUT 3 = 53 OF THE FUEL BURNED,

REFER TO FIGURE 14=~15 IN SECTIUM 14 FUN A DETAILED PNOCESS FLUW DIAGRAM UF THlS SYSTEM,

UPERATING HISTORY
3RD QUARTER=1977 AVERAGE UPERABILITY DURING THIS PERIOD waS REPORTED TO BE 1¢oX,

ATH QUARTER=1977 MAJOR PHROBLEMS HAVE BEEN Pw CONTROL AND RECYCLE PIPE EROSION. CONTHOL
SENSORS/MODULATING MIXER VALVE WEPLACEU FUR PH CUNTROL AND CAST IRON PIPE wAS USED TgQ
REPLACE 33 RECYCLE PIPING. DURING NUV = DEC CONDENSATION FOLLUWING THE DEMISTER

HAS CORRODED THE STaCK LINING: A DECISION HMAS BEEN MADE TO RELINE THE STACK.

13T QUARTER=1978 THE STACK waS NOT RELINED,

2ND QUARTER=1973 ONE MURE CYCLUNE wILL BE RETROFITTED AFTER EACM BOILER IN ORDER YO REDUCE THE
PARTICULATE LOAOING TO THE SCHUBBERS,

3RD QUARTER=197p A MIST ELIMINATOR WILL BE INSTALLED TO PREVENT FURTHER CORROSION OF THE S$TaCK
LINER. THE LINER wiLL EITHER BE REPLACED OR COATED WITH AN ACID=RESISTANT MATERIAL.

ATH QUARTER=197g NU DEFINITE PLANS HAVE BEEN MADE NEGAKUING THE STACKS., THE UKIGINAL STACKS
(MOUNTED ATUP Tue AUSOKYENS) ARE STAINLESS STEEL. THEY ARE COKRNUUVED, BUT NUT GEYUND USE. THE MIS3T
ELIMINATORS TU &g INSTALLED wILL BE CHEVRUN=TYPE, THE MATENIAL MAS NOT QEEN SELECTED, BUT SOME SURT
OF PLASTIC s CUNSIDERED LIKELY, THEKE AWE NU PLANS 10 ADU CYCLUNES FOLLOWING THE BUILERS, A FaCT
ERROUNEOUSLY HEPURIED DURING THE 2NU GuakTew,

137 QUARTER=1979 AN AVAILABILITY INOEX OF 1002 wAS REPUNTED Fur THE PERICD. NO DECISIUN
HAS BEEN MADE REGARDING THE STACKS,

1]



STATUS TU APRIL 1979

SECTION 9 (CONTINUEW)

PERFURMANCE DESCRIPIIUN FUR UPENATIUNAL FGD SYSTEMS UN IWDUSTRIAL BOILERS

INSTALLATIUN NamE

INSTALLATIUN LUCAT]un

SUOUKCE CraARACTenNISTICS

SOURCE KATIwG

NUMBER UF SEPAKATE fLU UNITS
NUMBER UF BUILERS bbInG LONTRULLED

SOUKCE CAPACITY

CUNTROL SYSTeM VENDUK

CONTROL MRUCESS

NEW / RETIRUFIT

START=UP VATE

CONTROL SYSTEm STATuS

802 REMUVAL EFFIClENCY
PARTICULATE REMUVAL LFFICLENCY

WATER MAKEeypP

SLULLGE UR BY-PRUDUCT DISPUSAL

CONTROL SYSTEM CUST

GEURLIA=PACIFIC PAPER CuU,
CRUSSETT, AkkAnNSAS
BARK,CUAL/UIL (1.5% = ¢.u% SULFUR)
220,000 SCkm (1 BUILER)

1

1

110 ma (EQUIVALENT)

LFUN THIS REPORT, UNLESS STATED OTHERWISE, 20uU ICFM = 1 EQUIVALENT Mw,
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

NEPTUNE AlnPUL, INC.

CAUSTIC WASTE STREAM

NEW

JULY, 197S

UPENRATIUNAL

80X (500 PP @ INLET)

90X (V.S GH/SCF AT INLET)

UPEN LOOP; SCHUBHED wITHW 2,300 GPM "BLACK WATER® FROM PULP
L2 § 1§ %

MASTENATER TREATMENT ANU DISCMARGE TU CITY SEWER

SEE SECTIUN 13 FUR DETAILED ECONOMIC INFOKMATION

BACKGRUUND INFURMAT[ON

THE FLD SYSTEM AT GEORGLA=PACIFIC PAPEK CUse CHOSSETT, ARKANSAS UTILIZES A CAUSTIC PULP MILL
WASTEWATER STHEAM (BLACK WATEN) Ty REMUVE PARTICULATE ANU SU2 FRUM FLUE GAS GENERATED BY A BARK/01IL
OR BARK/CUAL BOILER. THE BUILER 1S AN ERILE CITY PURER BUILER RATED AT 000,000 LB/MOUR STEAM, AND
GENERATES 220,00u SCFM UF FLUE GAS, WHICH 1S EGUIVALENT TO 110 MW OF ELECTHICAL CAPACITY. THE
NORMAL OPERATING RANGE IS BEIWEEN 40U, 000 AND 500,000 LBS STEAM/HOUR mITH AN UPERATING SCHEDULE OF
24 HOURS/OAY, 359 LAYS/YeaAR. IT1 IS uNe OF ELEVEN BOILENS THAT TURN S TURBINES ANO GENERATE 45 MW.

TRE FLUE GAS IS UUCTED TO A SINGLE SCRUMBER AT THE RATE UF 320,000 ACFM @ 310 F BY MEANS OF A
BUFFALD FUORGE 1.0. FAN wnICH IS DRIVEN Y A 4000 HP WESTINGHUUSE TURMINE. THE SCRUBBER ITSELF I3
MADE OF 304 SS AND CONSISTS OF AN UNLINED VENTURI THRUAT (9.5 FT X 30 FT) AND A FIBERGLASS LINED
LIGUIU=GAS SEPARATOR (24 FT X S5 FT) wIthH NO INTEWNAL PARTS, THME DUCTWORK LEADING TO ANO FROM THE
SCRUBBER (3 MAVE UF STEEL AND THE DURNSTREAM PORTIUN IS FIHERGLASS LINED. NO MIST ELIMINATOR OR RE~
HWEATER IS USEU BECAUSE THE 3va S$ STACK 13 FIBERGLASS LINED. THE RECICULATION SYSTEM CUNSISTS OF a
304 $3 UNLINEU RECIRCULATIUN TANK AND A S000 GPM INGERSULL=RAND PUMP. AN IDENTICAL SPARE PUMP S
ALSO ON MAND SUT IS NUT TIeD INTO THE SYSTEM, THESE PUMPS AKE MAUE UF 304 SS AND AKE RUBBER LINED,
THEY OPERATE AT MAXIMUM CAPACITY, THE PIPING IS MAUE OF FIBENGLASS. TME BLEED STREAM FROM THE RE=-

CIRCULATIUN SYSTEM IS FEQ Ty The CITY SEWERS Al A RATE UF 2000 GPM AND 7“E MAKE=UP SCRUBBING LIQUOR
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCHIPTION FOR OPERATIONAL FGD 3YSTEMS ON INDUSTRIAL BOILERS
GEORGIA=PACIFIC PAPER CO,s CROSSETT, ARKANSAS (CONTINUED)

IS FED TO THE SYSTEM AT A RATE UF 2300 GPM,
REFER TO FIGURE l4=16 IN SECTION 4 FOR A DETAILED PRUCESS FLUW DIAGRAM OF THIS SYSTEM,

OPERATING MISTURY
3RD QUARTER=1977 PLANT REPORTED SATISFACTQRY OPERATIONS wITH NG MAJOR PROBLEMS, THE FIBERGLASS
LINING IN THE SCRUBBER FAILED FREQUENTLY AND WAS REPLACED AS IT FAILED.

4TH QUARTER=1977 NO FIUERGLASS LINER FAILURE wAS DETECTED DURING THIS REPORT PERIOD.

2ND QUARTER=1978 PLANT REPURTED NU MAJOR PROBLEMS DURING THE FIRST SIX MONTHS OF 1978, TOTAL
BOILER=SCRUUMER DOWNTIME SINCE JANUARY 1, WAS ABOUT 1S DAYS, THE PROBLEMS WERE THE LOSS OF A PumP
LINER AND A BUILER I.D. FAN TROUBLE.

3RO QUARTER=-1973 THE PUMP mITH LINING PRUBLEMS waAS REPLACED, THIS CAUSED A SCRUBBER DOWN TIMNE OF
APPROXIMATELY 3b MOUNS, THE REASON FOR THE PUMP FAILURE 13 UNKNOWN, BUT UNEVEN LINING APPLICATION
IS LIKELY. THIS PUMP LASTED RUUGHLY 3 MONTHS BEFORE THE LINING OF THE IMPELLER BEGAN COMING OFF 1IN
CHUNKS., THE NEW PUMP 1S THE SAME TYPE AND HAS HAD NO PROBLEMS, THE SPARE I3 ALSO OF THE SAME TYPE,
SINCE REPLACEMENT OF THE RECIRCULATION PUMP THE SCRUBBER WAS OPERATED CONTINUOUSLY (SCRUBBER SHUTS
DOWN wHEN THE RECIRCULATION PUMP GOES ouTl, |

4TH QUARTER=1978 NO OPERATING PROBLEMS WERE REPORTED DURING THIS SURVEY PERIOD. THE OPERATION OF
THE RECIRCULATION PUMP waS SATISFACTORY, TME BOILER wAS BURNING MOSTLY BARK SUPPLEMENTED WITH OIL.

THE FGD SYSTEM DEMONSTRATED A RELIABILITY FIGURE OF 10uX.

13T QUARTER=1979 THE FGU SYSTEM OPERATED WITH NO PROSBLEMS THROUGHMOUT THE QUARTER. BARK wAS
BURNED OURING THE PERIUD AND OIL WAS ADDED 5=10% UF THE TIME TU HELP WITH STEAM PROOUCTION,

a2



STATUS TU APNIL 1979

SECTIUN 9 (CUNTINUED)

PENFUNMANCE OUESCRIPT [ Furn UPERATIUNAL FGy SYSTEmMS 0t InDUSIHIAL BOILENS

INSTALLAT Jui NAmg GETTY UIL Cuvkany

INSTALLATIU LUCAT U BARKESSFIELD, LALIFUwK]aA

SUUMCE CmaARACTEwISTICY UIL (1,12 SuLfuw)

SOURCE HATING T2,00U SCFm (1UTAL = o BUILERS)

NUMBEN DF SEPARATE Fio Units 1 ~

NUMGEN UF BUILERS BEING CunTRULLED L]

SOURCE CcaPacITY 36 mn (EWUIVALENT): ¢ BUILENS, EACH o S0 MM STU/HR

(FUk THLS wEPURT, UNLESS STATEU UTHERWISE, euuy SCFM = 1 EWUIVALENT Mw,
TRIS IS MECAUSE GAS FLuw XATE IS TME PNIMAKY FACTUN IN MUDULE SIZING,)

CUNTRUL SYSTEM vENnyLK FMC BuVInUNMENTAL ELOUTFMENT
CUNTRUL PROCESS SOUIuM CAloUWATE SCRUbBING
NEm / RETHOFIT RETWUFIT
START=yupP DATE Junk, 1977
CONTROL SYSTEM STaTus UPERATIUNAL
S02 REMUVAL EFFICLENCY YU+T (68U PPM g INLET)
SLUUGE uw BY=PRUDUCT VISPOSAL HOLD1wG #ONU FUw EVAPURATION
6 GPr WLEEDUFF TU A BLUWOOWN TaNK, THE BLOWOUNN I3 THEN
SENT Tu A LISPUSAL runD ONCE A nEEK,
CONTRUL SYSTEm COST SEE SECTIUN 13 Fux DETAILED ECONUMIC INFOURMATION
DACKGRUUND INFUNMATIDN

GETTY GIL CumPANY MAS an OIL FIELD NEAR BAKERSFIELD, CALIFUNNIA ~hICH UCCUPLES ABUUT IS SQUARE
MILES, THERE ANE 136 STEAM GENERATORS: 100 wIlM 4 NMEAT RATE OF SO MM BTU/WMR AND 36 wITH A MEAT
RATE OF 20 MM BTU/MR, THE FUEL USED IS CRUDE UIL wilfTw 1.13 SULFUR ANO & mEATING VALUE UF 6.4 MM
8Tu/BoL. STEaM IS DISTRIBUTED THRUUGHUYT THE UIL FIELD 8Y INSULATED PIPELINES AND INJECTED INTu
TnE OIL wELLS. CONDENSATION OF THg STEAM REDUCEYS TwE VISCUSITY OF Twe OIL, WHICH FLOWS FREELY 1O
THE SURFACE ALONG n1Tin THE waATEN, ThE UIL IS SEPAKATED FRQM ®ATER BY DECANTATION IN SETTLING TANKS,
AND PURIFIED #Y VISTILLATION IF REQUIREY,

THE FLUE GASES (13u,uve ACFM & SO0U F) FRUM SIx BUILERS (50 mm 3Tu/mn EACH) ARE MANIFOLDED
INTO A4 TRaY AdSUREBER (13.5 FEET yIa x1 3% FEEY nIGH) wniCh aaS RETHOFITTED IN JUNE 1977 BY Fmc
ENVIRONMENTAL EQUIPMENT OIVISION, 1ne PwOCESS IS SODIUM CARBONATE SCRUBBING. THE HECINCULATION
LIGUOR IS MAINTAINED At A Pn OF 0.8, WITH AN L/G HATIO UF 8.4 GAL/1000 ACF, THE RECIRCULATION FLOW
13 1000 GPM, & BLEED STREAM OF o GPm IS CUNTINUALLY SENTY TO THE BLOWDOMN TANK AHICH 1S EITHEKR
EMPTIED INTO a DISPUSAL POND Ow INJECTED INTU DEEP WELLS EVERY wgEx, THE INLET AND QUTLET $02 CONe
CENTRATIUNS ANE 6U0 FPh AND ou PPM MESPECTIVELY. THE ABSURBER, THENEFORE, WAS 9UX S02 WEMOVAL
EFFICIENCY,

THE ORIGINAL ABSURBER CuNTAINED THREE DISKeanD=DONUT THAYS AND AN INCUNEL WIKE MESH MIST ELIMI-

NATOR, ThnE AMSURBEN MUOULE AND THE STACK akE MAQE UF 316L SBs mWHEREAS THE DUNNSTREAM DUCTWURK
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FUR UPENATIONAL FGD SYSTEMS ON INDUSTRIAL BOILENS
GETTY OIL COMPANY; BAKERSFIELD, CALIFURNIA (CONTINUED)

AND THE RECIRCULATION PIPING ARE MILD STEEL, THE RECINCULATION PUMP IS RUBBER LINED,

SOME IMPONTANT MAINTENANCE PRACTICES ARE: -
1o OAILY CHECK AND CALIBRATION QF PH CONTROULLERS,
2, FREQUENT CHECKS ON FLUW WATERS (MAKEUP WATER, S0DA ASH, RECIRCULATION LIQUUR, AND BLOWDOWN)

AND FLUID LEVELS (BLUWDUWN TANK, SUDA ASH TANK, AND SCRUBBER).

3¢ WEEKLY FILLING OF SODA ASH TANK AND DISPOSAL UF BLOWOUWN,
4, SCHEDULED LUBRICATIUN OF PUMPS AND FAN, SEAL REPLACEMENT,

REFER TO FIGURE 14=17 IN SECTIUN 14 FUR A DETAILED PROCESS FLUW DIAGRAM UF THIS SYSTEM,

OPERATING MISTORY
3RO QUARTER=1977 THE RECIRCULATION PUMP LINER WAS CHANGED FROM BUNA=N TO NATURAL RUBBER, DUE TO
THE SWELLING OF THE FORMER LINER, THE RUBBER PINCHM VALVE ON THE RECIRCULATION PUMP wAS REPLACED oY

A 33 GLOBE VALVE. TMERE wERE SUME MINUR PRUBLEMS WITH THE PHM AND LEVEL CONTRULLERS.

4TH QUARTER=1977 THE FAN ROTOR wA3 ITRENGTMENED AND CLEANED OF THE SCALING. THE FAN BEARING
BURNED UP, IT wWAS REPLACED AND THE FAN WAS REALIGNED.

13T QUARTER=1978 HIGH STACK DISCHMARGE VELOCITY (60 FPS) CAUSED 8Y SMALL STACK DIAMETER AND POOR
LOCATION OF MIST ELIMINATOR (TOO CLOSE TUO STACK TRANSITION SECTION) RESULTED IN HIGH ENTRAINMENT OF
DROPLETS3. THE 3TACK ANO TOP SECTION OF THE SCRUUBER WERE REDESIGNED.

2ND QUARTER=1978 THE MESM DEMISTER wAS REPLACED BY A MUNTERS CMEVRON TYPE MIST ELIMINATOR,

A KOCH FLEXITRAY WAS INSTALLED ABQVE THE 3RD TRAY IN ORODER TO IMPROVE 802 REMOVAL EFFICIENCY,
PARTICULARLY OURING TURNDOWN CONOITIONS, THE PH PRUBES ARE FOULED FREQUENTLY, SEVERAL

TYPES OF CUNTRULLERS ANE PRESENTLY WEING FESTED FOR HIGH RELIABILITY, THE MILD STEEL RECIRCULATION
LINES WERE ERUDED, ANU WILL HE WEPLACED BY 316L $S. THE AIR BUBBLER IN TWE 3SQUA ASM TANK LEVEL
CONTROLLER IS UFTEN PLUGGED. IT wILL WE REPLACED B8Y A DIAPHRAGM=TYPE LEVEL CONTRUL DEVICE. THE
SLOWOUAN TANK OUTLET LINE WAYS DEVELOPED SCALING., A POSITIVE DISPLACEMENT PUMP wAS TO BE INSTALLED

IN THIS LINE, AND A SCALING INWISITUN WAS POSSIALY TO BE ADUED "IN THE TANK LIUUUR.

3RD QUARTER=1978 THE BLUWUUWN TANK UUILET LINE WAS REPLACED WITH A ONE=INCM LINE T0 INCREASE
VELOCITY AND THUS SULVE THE SCALING PRUBLEM, NEw 3teL $S RECIRCULATION LINES HAVE BEEN INSTAL~
LED, A3 HAS THE DIAPHNAGM=TYPE LEVEL CUNTWOL DEVICE IN THE SUDA ASH TANK, PH CUNTROLLERS ARE STILL
BEING TESTED. A SCNEw=TYPE PUSITIVE DISPLACEMENT PUMP WAS INSTALLED, REPLACING AN EARLIER PUmP
WHICH ERQDEU DUE TO HIGH WPM. A SILICUN DISPERSANT I3 NUw ‘BEING ADOED TO THE LIQUOR TO ASSIST IN
ALLEVIATING THE SCALING PRUBLEM, BUT THERE HAS NUT BEEN SUFFICIENT TIME TO EVALUATE TS
EFFECTIVENESS. SINCE AUGUST 7 THE SYSTEM HAS EXPERIENCED ONLY 2 DAYS DUWNTIME DUE TO REPLACEMENT
OF FAN BEARINGS,



STATUS TU APRIL 1979

SECTION 12 (CUNTINUED)

VEICRIPTIUN OF INDUSTRIAL BOLILER FGU SYSTEMS NUT UPERATING

INSTALLATIUN NAME
INSTALLATION LUCATIun
SOURCE CHARACTENISTYICS

SOURCE RATING

NUMBER UF SEPARATE FGU UNITS
NUMBER UF BOILLERS HEING CUNTRULLED
SOURCE CAPACITY

CONTROL STYSTEM VENDUK

CONTROL PHWOCESS

NEw 7/ RETROFIT

START=UP DATE

CONTROL SYSTEM STalus

802 REMOVAL EFFICIENCY
PARTICULATE REMUVAL EFFICILENCY

SLUDGE OR B8Y~PRODUCT DISPOSAL

CONTROL SYSTEM COSY

NOWTRERN OMI0) 3UGAR CUMPANY

FINDLAY, OHIU

CUAL (1.2% SULFUK, AVERAGE)

65,230 SCFM (TUTAL = 2 BOILERS)

100,000 LUS/HK STEAM (TUTAL = 2 BOILENS)
e

2

33 Mw (EWUIVALENT), TOTAL = 2 BOILERS

(FUR THL3 REPORT, UNLESS STATED OTHENWISE, 20u0 SCFM = | EQUIVALENT mw,
THIS IS HECAUSE GAS FLUW RATE 1S THE PRIMARY FACTUR IN MUDULE SI1ZING,)

GREAT WESTENN SUGAX

SODIUM CARBUNATE SCRUBBING

RETRUFIT

OCTUBER, 1974

TERMINATED

761 (600 PPM @ INLET)

90z

WASTEWATER TREATMENT AND DISCHARGE TO CITY SEmER
BLEEU=QFF STREAM TU HOLDING TANK

SEE SECTIUN 13 FUN DETAILED ECONOMIC INFORMATION

BACKGROUND INFURMATIUN

THE NURTHERw OHIU SUGARTCOUMPANY HAS TERNINATED ALL SUGCAR PRODUCTION OPERATIONS AT FINDLAY OWIO.

THE PLANT IS NUW GPEN UNLY AS A SHIPPING AND RECEIVING STATIUN, THE SCNUBBER UPERATED DURING THE

1975, 1976, ANO 1977 SUGAN PRUVLUCTIUN SEASONS BEFURE THE SHUTOUWN OCCURRED.

REFER TO FIGURE 14=28 IN SECTION 14 FUR A DETAILED PROCESS FLOW DIAGRAM QOF THIS SYSTEM.
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SECTION

STATUS TO APRIL
9 (CUnTINUED)

PERFURMANCE UESCHIPTION FuR UPERATIUNAL FGD SYSTEmS ON INDUSTRIAL BOILERS

INSTALLATIUN NaAME
INSTALLATIUN LUCAT]IUN
SUURCE CNANACTENISTICS
SUURCE RATING

NUMBER OF SEPARATE FGO uUniITS
NUMBER OF BOILERS BEING CONIRULLED

SUURCE CaraClrTy

CUNTRUL SYSTEM vEmuuw

CUNTRUL PHUCESS

NEW /7 RETRUFI1

START=UP DATE

CONTRDL SYSTEM STATUS

802 REMOVAL EFFICIENCY
PARTICULATE wEMOVAL EFFICIENCY

SLULGE UR BY=PRUOUCT uISPUSAL

CONTHUL SYSTEM COY1

GETTY UIL CumPaNY

BAKERSF [ELUs CALIFURNLA

VIL (1.1% SUuLFuUw)

891,000 SCFM (TOTAL = 81 BOILERS)

9 FGD SYSTEMS, EACH TREATING 180,000 ACFM & %00 F,
9

[}}

1979

24S MW (EWUIVALENT); 4050 MM 8TU/HR (TOTAL~81 BOILERS)

EACH BUILER WATED AT 42,000 LBS/HR STEAM

(FOR (HIS REPUKT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT M,
THIS [S BECAUSE GAS FLOw RATE IS TME PRIMARY FACTGOR IN MODULE SIZING,)

IN~HUUSE DESIGN

SUDIUM CARUUNATE SCRUBBING

RETHUFIT

LECEmMBEKR, 1978

UPERATIONAL

962 (600 PPM 302 @ INLET)

50% (39 LB/HR ASH @ INLET)

NASTEWAIER TREATMENT AND DISCHARGE T0 TAILINGS POND
HULDING POND FUR EVAPUNATION,

9 GPM WLEEDOFF TU A SLOWDOWN TANK.
INTO A DISPOSAL POND ONCE A WEEK.
8EE SECTION 13 FOR DETAILED ECONOMIC INFORMATLION

THE BLOWOOWN IS EMPYIED

BACKGROUND INFORMATION

GETTY UIL, CUMPANY HAS aN UIL FIELD NEAR BAKENSFIELD, CALFURNIA, whHICH UCCUPIES ADOUT 1S SQUARE
MILES. THERE ARE 136 STEAM GENEKATURS; 100 WITH A MEAT RATE OF SO MM BTU/HR AND 36 WITH A MEAT
RATE UF 20 mm BTU/nMN.  THE FUEL USED 13 CRUDE UIL WITH 1.1% SULFUR AND A HEATING VALUE UF 6.4 MM
8Tu/BoL. STEAM [S DISIRIBUIED THROUGHUUT THE OIL FIELD BY INSULATED PIPELINES AND INJECTED INTO
THE OIL wELLS. CUNDENSATION UF THE STEAM REDUCES THE VISCOSITY OF THE OIL, WHICH FLOWS FREELY TO

THE SURFACE ALUNG WITH THE WATER, THE OIL 1S SEPARATED FROM WATER BY DECANTATION IN SETTLING TANKS,

AND PURIFIED oY OISTILLATIUN IF REQUIRED,

THE FLUE GASES (18U,000 ACFM AT 500 F) FROM NINE BUILERS (S0 MM BTU/HR EACH) ARE MANIFOLDED
INTO ONE AOSORGER (18 FT 0IA X 35 FT HIGR), EACH ABSURBER HAS 3 FLEXITRAYS AND ONE FLEXICHEVRON
DEMISTEN SUPPLIED 8Y KOCH ENGINEERING. THE OVERALL DESIGN OF THE FGD SYSTEMS, MOWEVER, I3 PERFORM=
€D INWOUSE BY GETTY UlIL ENGINEEAS, THE PROCESS USED IS SOUlum CARUONATE SCRUBBING.

ARE GUENCHED IN THE BUTTOM PAR! UF THE ABSORBER,

THE FLUE GASES
THE RECIRCULATION LIGUOR PH IS MAINTAINED BETWEEN

0.5°6.8 AND HAS 17 PENCENT OISSOLVED SOLIUS 8Y WEIGHT, THE DESIGN L/G RATIO IS 9 GAL/1000 ACF AND

[ 1]



STATUS TU APRIL 19?9
SECTIUNM 9 (CUNTINUED)
PERFURMANCE OESCHIPTIUN FOK UPERATIONAL FGO SYSTEMS UN INDUSTRIAL BOILERS
GETTY 0OlL CUMPANY; BAKERSFIELD, CALIFORNIA (CONTINUED)

THE FLOW TO THE TOPF TRAY IS ABOUT 1300 GPM, A BLEED=OFF STREAM OF 9 GPW IS CONTINUQUSLY SENT T0 A
BLOWDOWN TANK, wHICH 15 EMPTIED INTU A UISPOSAL POND ONCE A wEEK., THE ABSORBER 13 DESIGNED TO
®EMUVE 96% UF Sue (60U PPM AT INLET) AND ABOUT SO PERCENT OF THE ASH (35 LB/HR AT INLET),

®WEFER TO FIGURE 14=18 IN SECTIUN 14 FOR A DETAILED PRUCESS FLOW DIAGRAM OF TMI3 SYSTEM,

OPERATING MISTORY
JRD WUARTER=1978 OF THE 9 FGD SYSTEMS UNDEW CONSTRUCTIUN, ONE WAS STARTED UP ON 3EPT. 18, 1978
AND ANUTHER IS SCHEDULED FOR START=UP THE FIRST WEEK IN UCTUBER, THE LAST OF THE SYSTEMS I3
SCHEDULED FUR START=UP BY MID FEBRUARY,.

4TH QUARTEN=1978 A TUTAL OF FIVE FGD SYSTEMS MAVE STARTED UP. THE MAIN STARTUP PROBLEMS AND THEIR
SULUTIUNS ARE?
e SCALING=«THE STEAM CONDENSATE 18 FILTERED, SUFTENED AND RECYCLED TO THE GENERATORS AND THE Pﬂd
SYSTEMS. STILL, SOME OF THE OISSOLVED SPECIES SEEM TO CAUSE SCALING IN THE AUSORBERS wHEN
SUBJECTED TO A PH CHANGE, SILICUN UI1SPERSANTS HAVE BEEN USED TO REDUCE THE SCALING.
2. FANS-=MISALIGNMENT UF BEARINGS HAS BEEN A FREQUENT SOURCE OF WIGH VIBRATIONS, ALL THE FANS ARE
FORWARD=CURVED=BLADE CENTIFUGAL TYPE, WITH A DE3SIGN RATING OF 11 IN WG, AT 500 HP, SOME OF THE
FANS, HOWEVER, MAVE NGT BEEN ABLE TU GENERATE THE SPECIFIED POSITIVE PRESIURE. PROPER VENOQOOR
SELECTIUN MAY BE THE SULUTION,
3. WIST ELIMINATUR==IN ONE ABSORUER, THE FLEXI=CHEVRON MIST ELIMINATOR WAS ACHIEVED LOW DROPLET
REMUVALe THIS MAY YE DUE TU CMANNELING IN THE ASSORBER, AND THE PRUBLEM 13 UNDER INVESTIGATION.
SOME OTHER CHEVRON MIST ELIMINATURS MAY BE EVALUATED,

OUT UF THE & WEMAINING UNITS, 2 ANE SCHEDULED 10 START=UP IN MIO=JANUARY AND 2 IN MID=FEBRUARY
1979, ONE FGU SYSTEM weICH STARIED=UP IN DECEMBEN 1978 IS USING SULIUM MYORUXIDE SCRUBBING IN AN

ATTEMPT TU EVALUATE THE PERFURMANCE GF CAUSTIC AGAINST S0ULA ASH AS THE ALKALI.

18T YUARTER=1979 GETTY ULL CUMMISSIUNED ALL THE REMAINING 4 SYSTEMS IN THE END OF JANUARY/EARLY
FEBRUARY PERIUD, AFTEN CUNDULTING PERFURMANCE TESTING, MUWEVEN, FIVE OF THE 3YSTEMS WENE
SHUT DOWN Fumn THE REST OF THE PEKIU0. UURING THE NEXT UUARTER, TWwu ADDITIONAL SYSTEMS nILL BE
SHUT UUAN, TRUS UNLY Twu UF THE TUTAL 9 SYSTEMS NILL REMAIN UPERATIONAL IN THE NEAR FUTURE. THIS
VDECISION naS WEEN MADE Duk TO INTHNICACIES IN CURNENT OIL PRICING REGULATIUNS.

DURING THIS PERIUL, THE FUUR UPENATIONAL SYSTEMS MAVE VEMUWSTRATED A RELIABILITY OF 100%,
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STATUS T0 APRIL

SECTIUN 9 (CONTINUED)

PERFURMANCE DESCRIPTIUN FUR UPERATIUNAL FGU SYSTEMS ON INDUSTHIAL SUILERS

INSTALLATION NAME
INSTALLATION LOCATIUN
SUURCE CHARACTERISTICS
SOURCE RATING

NUMBER OF SEPARATE FGL uNITS
NUMOER OF BOILERS BEING CONTROLLED
SOUKCE CAPALITY

CONTROL SYSTEM VENDOR
CONTROL PROCESS

GETTY ULL CUmMPANY
ORCUTT, CALIFUNNLA
OIL (4,0X SULFuR)
5000 SCFM (1 BUILER)
10,000 ACFM & SO0 F,
1
1
2.9 Mw (EQUIVALENT)

1979

(FOR THIS REFURT, UNLESS STATED OTHERNISE, 2000 SCFM = | EQUIVALENT Mw,
THIS 1S BECAUSE GAS FLOW RATE IS THE PRIMARY FACTUR I[N MODULE SIZING,)

IN*HOUSE DESIGN

SUDIUM MYDRUXIDE SCRUBBING

NEW / RETROF1T RETRUFIT
START=UP DATE JUNE, 1977
CONTROL SYSTEM STATUS OPERATIONAL

302 REMUVAL EFFICIENGY
SLUDGE DR 8Y=PRODUCT DISPOSAL

CONTROL SYSTEM COST

94X (10600 PPM & INLEY)

NON=F IXATED SLURKRY TO LINED POND

1e4 GPM TU SETTLING PUND, DEEPWELL lNJECTED.I
] 4.0

SEE SECTIUN 13 FOR DETAILED ECONOMIC INFORMATIUN

BACKGROUND INFURMATION

AT THE ORCUTT SITE, GETTY OIL MAS ONE FGO SYSTEM DN UWE OF ITS 22 MM BTU/MR STEAM GENERATORS.
ALTHOUGH THIS GENERATUR FIRES 4,0 PERCENT SULFUR., LOW GRAVITY, HIGH GRIT QOIL, THE OTHEK STEAM
GENERATORS AT ThIS EON SITE FIRE 0,03 PERCENT SULFUR INDUNESIAN CRUDE OIL. THIS UNIT wILL SERVE AS
A TEST UNIT AND ONGUING RESULTS wILL BE USED TU MAKE DECISIONS CONCERNING PUSSIHLE AODITIONAL FGO
OPERATIONS AT THE ORCUTT FACILLITY,

SINCE THE STARTUP UF THE SYSTEM, IT WAD SEVERAL OPERATIUNAL PRUBLEMS, THt FAN MOTUR WAS
APPARENTLY UNDEKDESIGNEU, THE THREE UISC~ANO=LUNUT THAYS WENE UNABLE TO OBTAIN MORE THAN 85
PERCENT 302 REMOVAL, THE HIGHM SILICA CONTENT OF THE MAKEUP WATEN CAUSED SERIOUS ERQSION UF THE
RUBBER=LINED PUMP, THE SODA ASH STURAGE TANK, BECAUSE UF 1T3 EXCESSIVE CAPACITY, wAS NOT MIXED
COMPLETELY. THIS FREWUENTLY LED 10 SULIDIFICATION OF THE SOLUTION., 1IN VIEW UF THE NUMEROUS
OPERATIONAL PROBLEMS, THE FULLUWING EXTENSIVE MOOIFICATIONS wEWE PERFORMED IN LATE 1978/EARLY 1979:

1. THE FAN MOTOR wA3 REPLACED BY A HIGHER HeP, MOTUH,

2. THE DISC=AND=DUNUT TRAYS WENE REMOVED COMPLETELY AND NEPLACED BY A MUNTERS STATIC MIXING

DEVICE A3 THE PACKING MATERIAL FUR GAS=LIWUID CUNTACT,
3. THE RUBBEN=LINED RECIRCULATIUN PUMP waAS REPLACED BY A 31eL 3S PUMP AND HYDRUCLUNES WERE
INSTALLED IN THE RECIRCULATION LINE AFTER THE PuMP,



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)

PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GETTY DIL COMPANY; ORCUTT, CALIFORNIA (CUNTINUED)

&, THE SODA ASH TANK 13 NO LONGER BEING USED, AS THE SYSTEM wA3 CHANGED TU SODIUM HYDROXIOE

REFER TO FIGURE 14-19 IN SECTION 14 FOUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,
SCRUBBING.

OPERATING HWISTORY
13T QUARTER 1979 THE ABOVE MODIFICATIONS WERE COMPLETED 8Y THE END OF FEBRUARY 1979, THE SYSTEM
WA3 ITARTED UP ON MARCH 10, AND OPERATED WITHOUT ANY DOWNTIME FOR THE REST OF THE PERIOD, THE
RELIABILITY wAS, THEREFORE, ABQUT 20X, COMPLIANCE TEST3 WERE PERFORMED IN THE 4TH WEEK OF MARCH
AND THE RESULTS ARE AWAITED., IN LATE APRIL, SOOIUM ALUMINATE wILL BE USED IN TRIAL RUNS TO COMPARE
THE MATERIAL WITH CAUSTIC FOR ITS SO02 REMOVAL ABILITY AND COSTS (3/L8 802 REMOVED),



STATUS TO APRIL 1979
SECTION 9 (CONTINUEY)
PERFUNMANCE DESCHIFITUN Fun UPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BUILENS

INSTALLATIUN NAME GREAT SUUTHEWN PAPER CU,

INSTALLATION LUCATIuw CEDAx SPRINGS, GEOWG]IA

S0UNCE CHARACIENISTICS BARK,CUAL/0IL (1,0% = 2,u% SULFUN)
SUURCE WATINnG 420,000 SCFM (TUTAL = 2 SUILENS)
NUMBER UF SEPARATE Ful UN[IS e

NUMBER UF dUILENS BEING CUNTRULLED 2

SO0UNCE CapaCITY €10 mw (EQUIVALENT): TOTAL = 2 BOILERS

(FON THIS NEPURT, UNLESS STATED OTHERWISE, 2000 SCFM & 1 EQUIVALENT Mw,
THIS 1S BECAUSE GAS FLUW RATE I3 THE PHIMARY FACTUR IN MODULE SITING.)

CUNTROL SYSTEM venULUR NEPTUNE AINPOL, INC,

CONTRUL PHOCESS CAUSTIC wASTE STREAM

NEW / RETwRUFIT RETHOF]IT

START=UP uaATE 197%

CUNTROL SYSTEM STaTus UPERATIONAL

802 REMUVAL EFFICIENCY 85X=902 (1,U00 PPM AT INLET)
PARTICULATE REmMUVAL EFFICIENCY 99,12 (DESIGNT 4,5 GR/SCF AT INLET)
WATER mAKE=yp UPEN LUUP; 350 =« 400 GPM PER ABSORBER
SLUUGE UR HY=PRUDUC! DISPUSAL NUN=FIXATED SLURRY TU LINED POND

CLARIFICATION FULLUWED BY PUNOING AND ODISCHARGE TO RIVER
CONTRUL SYSTEM CUSTY SEE SECTION 13 FOR UETAILED ECUNOMIC INFORMATION

BACKGROUND INFURMATION

In CEDAR SPRINGS, GEORGI1A, THE GREAT SUUTRERN PAPER CUMPANY OPERATES TWO BOILERS, EACH RATED AT
500,000 LB/HR STEAM o 0y F ANO 8SU, PSIG GENLWATING A TOTAL OF 700,000 ACFM FLUE GAS AT 429 F,

TME HOILERS NORMALLY Wum AT NEARLY PEAK CAPACITY AND FIRE BARK AND PULVERIZED COAL WHICH HAS 3%
MOISTURE, 12% ASH, 1,.5% SULFUR, AND A MEATING VALUE UF 12,300 8TU/LB. EACH BOILER BURNS APPROX[~
MATELY 20 TUNS/HR OF COAL AND BARK AND USES 30X EXCESS Alw. 4 FUEL OIL BACK=UP SYSTEM IS ALSO
AVAILAWLE,

FLUE GAS FROM THE Two BUILERS i3 FED TO Twu AINPOL VAHIAGLE THNOAT VENTURI SCRUBHERS, BY FOUR
IVENTICAL 900 WP Fans. EACK 3CNUBBING UNIT INCLUDES A RADIAL VANE SEPARATOR (24 FT DIa X 43
FT MEIGHT) AND A STus STACK. FPRESSUKE DRUP ACKOSS THE SCRUBUER IS ABOUT 7 INCHES WeG.,

AND THE VESIGN 302 “ENOVQL EFFICIENCY [S 85-90%, THE SCRUDBERS OPERATE WITH AN L/G RATIO OF asuuT 8
GAL/1000 ACF, THE INLET SU2 CUNCENTRATION OF THE FLUE GAS IS TYPICALLY 1000-3200 PPM AND THE
PARTICULATE LUADING IS 4.5 GH/3CFO.

SCRUGHEN UNVERFLUW, CUNTALINING FLYASH AND SUDIUM SULFATE, GDES TO A CuMMUN STAINLESS STEEL
RECIRCULATION TANK (18 FT VIA X 15 FT MEIGHT). SULIDS CONTENT IN THE TANK I3 3«8X AND PH IS MAIN-
TAINED AT 3,5=9 USING A ST CAUSTIC wASTE STREAM FRUM AN UNSITE DEMINERALIZEN. A BLEED STREAM OF
ABOUT 600 GPM I3 PUMPED TQ an ASH 3ETTLING POND wHICH NAS A VOLUME OF 110 ACRE=-FT,

9¢



STATUS T0 APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS
GREAT SDUTHERN PAPER CU.3 CEDAR SPRINGS, GEORGIA (CONTINUED)

THE SCRUBBERS, SEPARATONS, RECIRCULATION TANK, AND STUB STACKS ARE ALL 3TAINLESS STEEL. THE
PIPING, WECIRCULATIUN PUMPS (3 AT 2400 GPM) AND SLUDGE PUMPS (2 AT 500 GPM) ARE RUBBER LINED. THE
S8LEED=0FF PIPING IS 316 $3. ALL OTHER PIPING IS RUBBER-LINED CARBUN STEEL, EXCEPT MAKE=-UP WATER
PIPING, WHICH 1S UNLINED.

REFER TD FIGURE 14-20 IN SECTIOUN 14 FUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
4TH QUARTER=1977 THE EXPANSIUN JOINT BETWEEN THE EXISTING STACK AND SCRUBBER HAD TO B8E REPLACED
IN SEPTEMSER. SOME INTERNAL WEAR wAS DETECTED ON THME PUMPS DUE TO ASH CONTENT. EROSION AND PLUG~
GING PROBLEMS WITH THE PH PROBES HAVE BEEN ENCOUNTERED. THE PLANT wWAS IN PROCESS OF CHANGING THE
CONTHOL PH AND MOVING THE PRUBES, TANKS AND NECESSARY EWUIPMENT TO CONTROL THE PROPER.PH ARE
EXPECTED TO BE COMPLETED IN A COUPLE OF MONTHWS, OME EROSION wAS DETECTED IN THME RECIRCULATION
LINES OF THE POWER BOILER SCRUBBER, THE LINES AND SOME OF ThE VALVES WAD TO BE REPLACED.

18T, 2ND, 3RD QUARTER=1978 GREATER PM CONTROL WAS ACHIEVED BY INSTALLING A CAUSTIC WOLD TANK AND
REGULATING THE FLOW FROM THAT TANK TO MAINTAIN A CONSTANT PH IN THE RECIRCULATION TANK, THE RUBBER~-
LINED PIPING MAS ERODED ANO IS GRAOUALLY BEING REPLACED WITH STAINLESS 3TEEL. THE VENTURI SCRUBSER
AND SEPARATOR WERE INSPECTED FOR CORROSION ANO FOUND TO BE IN GOOD CONOITION. -

4TH QUARTER=1978 PROSLEMS MAVE BEEN EXPERIENCED WITH PACKINGS IN ALL THE PUMPS, A MECHANICAL
SEAL WAS TRIED AND LASTED 3 wEEKS, NEW SEALS wilL BE INSTALLED, AND SINCE THERE ARE BACK=UPS FOR
ALL TME PUMPS IN THE SYSTEM, THIS SHOULD NDT CAUSE ANY DOWNTIME, PLANS FOR 1979 INCLUDE UPSRADING
THE ASn HANDLING SYSTEm AND POSSIBLY INSTALLING A MIST ELIMINATOR IN THE TUP UF THE SEPARATOR.

THE 30L103 CONTENT IN THE RECINCULATED LIQUUR wILL BE NEDUCED 8Y INCREAIING ThE MAKE=UP WATER

INPUT AND THE BLEEU=OFF RATE AT THE RECIRCULATION TANK, ALSU, THE PRESENT BLEED LINE AND ASH PUMPS
WILL BE KEPLACED WITH A GRAVITY LINE,

$3T UWUARTER=1979 PRUBLEMS ANE STILL BEING ENCUUNTENRED WITn THE PUMP SEALS. A SEAL wATER PRESIURE
SWITCH IS BEING INSTALLED ON THE RECIRCULATLION PUMPS, PHESENTLY, THME PUMPS ARE OPERATING WITH
CONVENTIONAL PACKINGS AND ARE KQTATED DAILY TO REPLACE WINGS,

THE GRAVITY LINE TO TME SETTLING POND MAS BEEN INSTALLED, AN ATTEMPT 13 BEING MADE TO GET

SULIDS BELOW 2%, NEw MIST ELIMINATURS WILL NUV BE REWGUIRED, AS SPIN VANES ARE PROVIDING ADEGQUATE
OWOPLET REmuVAL.
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STATUS TU APKRIL 1979

SECTION 9 (CUNTINUED)

PENFUNMANCE UDESCNIPTIUN FUR UPERATIUNAL FGD SYSTEMS Uw INOUSTHIAL BUILENS

INSTALLATIUN NAME

INSTALLATION LUCATIUN

SOURCE CHARACTENXISTICY

SOURCE RATING

NUMBER UF SEPAKATE FGD uNITY
NUMBER OF BUILERS BEING CUNTROLLEV
SUURCE CaPaCITY

CONTROL 3YSTEM VENDOW

CONTROL PRUCESS

NEN / RETROFLT

START=UP DATE

CONTROL 3YSTEM 3TaTus

802 REmOVAL EFFICIENCY
PARTICULATE REMOVAL EFFICIENCY
"WATER MAKE-uUP

SLUDGE DR BY-PRODUCT DISPUSAL
CONTROL SYSTEM CUST

LTYT WAYUNIER, INC,
FERNANDINA HEACH, FLUNIDA
BARK,UIL (2.UX = 2,53 YULFUR)
176,000 SCFM (TOTAL = 4 HOILERS)
2
.
88 Mw (EWUIVALENT)s TOTAL = & BUILERS

(FUR THIS REPUKT, UNLESS STATED UTHERWISE, €000 SCPFM = 1 EQUIVALENT Mw,
THIS 1S BECAUSE GAS FLUW WATE 13 THE PNIMARY FACTUR IN MOUNLE SIZING.)

NEPTUNE ALRPUL, INC.

SUDIUM WYDHOXIDE SCRUMHSING

RETWUFLY

1975

OPERATIONAL

80X = 85X (1,200 PPM AT INLET)

97% (1.7 GH/SCF AT INLET)

uPeN LOOP

WASTEWATER THEATMENT AND DISCHARGE TQ TAILINGS POND
SEE SECTION 13 FUR DETAILED ECONOMIC INFORMATION

BACKGROUND INFUKMATION

ITT RAYUNIER OPERATES AN AMMUNIA=BASED SULFITE PULP MILL IN FERNANDINA BEACH, FLORIDA., THEKE

ARE FOUR PROCESY STEAM BOILERS TYPICALLY UPERATING AT APPHOXIMATELY 80 TO 903 LUAD. TWO ARE RATED

AT 125,000 LB/HR STEAM, ONE AT 100,000 LU/MR STEAM AND ONE AT 150,000 LB/nR STEAM, ALL ARE WATED AT

600 P3JG. THE FOUN BUILERS OPERATE IN THE FOLLUWING MANNEWS

NOo 1 = 100,000 LB/HR STEAM « FIRES FUEL OIL (NO. #)

N0, 2 = 123,000 LB/HR STEAM = FIKES A CUMBINATION OF BARK AND NG. 6 FUEL oIt

NUe 3 = SAME AS N0, 2

NO, 4 = 1350,0v0 LB/NR STEAM = FIRES FUEL DIL (NO, &)

FLUE GASES LEAVING THE NUMBER Tw0 AND THMREE BUILERS ENTEH INTO SEPARATE MECHANICAL COLLECTORS

(BUELL CYCLONE COLLECTORS) FUR PARTICULATE REMUVAL OF ABOUT 97% (1.7 GR/3CF @ INLET), TwO IDENTICAL

FGD SYSTEMS ARE USEL TU REMOVE 00 TU 85 PERCENT UF THE 302 FRUM THE GAS FHOM ALL FOUR BOILERS,.

BOILERS ONE AND TWU ANE MANIFULDED INTU ONE SCRUBBER SYSTEM DESIGNED FOR 165,000 ACFM AT 460 F WHILE

GAJES FROM THREE ANU FOUR ANE MANIFULDEL INTU TME SECOND SCRUBBER SYITEM DESIGNED FOR 140,000 ACFM

AT 460 F, EACH SYSTEM USES A VARIASLE=THROAT VENTURI SCNUBBER FOR 302 REMOVAL WHICH IS PRECEEDED BY

AN 1.D. FAN, THE PHESSURE DROP ACRUSS THE VENTURI VARIES BETWEEN 15 AND 22 INCHMES WGe A 10X CAUS-

TIC SOLUTION IS INJECTED AT THE THROAT OF THE VENTURL BY A 75 nP PUMP(FULL LOAD). THE CAUSTIC IS

EITHER OBTAINED FROM THE MIDDLE STAGE UF THEIR PULP BLEACHING UPEHATION OR PURCHASED. USUALLY PURe
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTWIAL BOILERS
ITT RAYONIER, INC.t FERNANOINA BEACH, FLORIDA (CONTINUED)

CHASED CAUSTIC I3 USED AND THE CAUSTIC FROM THE BLEACHING OPERATION IS SOLO TO KRAFT MILLS.
CONTROL PH IS IN THE RANGE OF 5.5 TO 6.0, THE LIQUID=GAS MIXTURE ENTERS A SEPARATOR (38 FT HIGH X
16,5 FT DIA.) WHICH INCORPORATES SPIN VANES FOR LIQUID SEPARATION., THE LIQUID ORUPS TQ THE BOTTUM
OF THE SEPARATOR INTO THE RECIRCULATION TANK, THE GASES LEAVE THE TUP OF THE SEPARATUR AND LEAD
DIRECTLY TO THE STACK, EXITING AT A TEMPERATURE OF APPROXIMATELY (35 .

THE VENTURIS, SEPARATORS (INCLUDING SPIN VANES), SPENT LIGUOR PIPING ANU MOLD TANKS ARE ALL
CONSTRUCTED OF 316l 33.

REFER TO FIGURE 14=21 IN SECTION 14 FUR A DETAILED PROCEIS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING WISTURY
4TH QUARTER=1977 PLANT REPORTED THAT BOILERS NO, 2 AND 3 WERE OPERATING AT REDUCED LUADS,
EACN IN THE RANGE OF 75,000 = 90,000 LBS/MR STEAM, THE SPENT CAUSTIC WAS NOT BEING
USED FOR OCRUBBING LIWUOR, ITT was SELLING THE 3IPENT CAUSTIC TO KRAFT MILLS WHO USE T
FOR THEIR 300A BASE. CONDENSATE STEAM wAS BEING RECYCLED AND USED FOR SCRUBBING PURPOSES,
SOME EROSION HAS BEEN NOTED AT THE VENTURI THROAT,

dND QUARTER=1978 THE PLANT wAS STILL UTILIZING CONDENSATE WATER FOR SCRUBBER LIGUOR, APPROXe
IMATELY 3 TONS PER DAY OF SODIUM HYDROXIDE WAS BEING USED TO MAINTAIN PH. THE ORIGINAL HOT WASTE
STREAM CAUSTIC WAS NOT USED FOR SCRUBBER PURPOSES, OUE TO PROCESS<~RELATED PROBLEMS THAT OCCURRED,
SCRUBBER EFFLUENT WAS STILL SEING SOLD TO KRAFT MILLS. THE SYSTEM HAS TwO SCRUBBERS, “A° AND °B°,
A=MODULE WAS OOWN & WEEKS IN JQNE AND JULY BECAUSE OF AN F,D., FAN FAILURE, BELIEVED TO 8E A RESULT
OF POORLY OPERATED MECHANICAL COLLECTORS, NEW MECHMANICALS WERE BEING INSTALLED TO PREVENT FURTHER
ABRASION, THE PLANT REPORTED THAT SINCE JANUARY, 3CRUBBER OPERABILITY WAD BEEN APPHOXIMATELY 95X,

3RD QUARTER=1978 THE BOILER AND FGD SYSTEM UPERATED APPRUXIMATELY 95X UF THE PERIOU. THE
ONLY OUTAGE ODURING THE PERIUD waS BUILEN-RELATED AND LASYED THNEE DAYS. THE BEARINGS IN THE I.D.
FAN MAD TO BE REPLACED.

4TH GUARTER=19738 THE FGD SYSTEM OEMONSTRATED AN ESTIMATED 95X RELIABILITY, A CRACKED FAN FOUNDA~-
TION OM MODULE A CAUSED THAT MODULE TO BE NON=QPERABLE FUR 10 DAYS, 1-8EAMS WERE PLACED UNDER THE
FOUNDATION TO RESTORE SUPPQRT, AT THE SAME TIME, NEW SEALS WERE PLACED IN THE OUST CULLECTOR TO
3LOw DOWN THE SEVERE EROSION PROBLEMS ON THE FAN, THE FAN SHROUD MAS BEEN REBUILT SEVERAL TIMEY
THAT WAS THE SECOND FAN, THE PLANT PLANNED TO INSTALL NEW DUST COLLECTORS SOMETIME IN APRIL. WUNTIL
THEN, INTERMITTENT DOWNTIME wa$ EXPECTED,

13T QUARTER=1979 THE FGD SYSTEM OPERATED CONTINUDUSLY THROUGHOUT THE PERIOD., THE SYSTEM HAS NOT
BEEN 3HUT DOWN SINCE THE REPAIRS ON THE FAN WERE COMPLETED, YIELDING A RELIABILITY VALUE OF 100X,
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STATUS TU APNIL 1979
SECTIUN 9 (CONTINUED)

PEMFURMANCE DESCRIPTION FOR OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATION NAME KENR=MCGEE CHEMICAL CuNP,

INSTALLATION LUCATIUN TRUNA, CALIFUKRNIA i
SOURCE CHARACTERISTICS CORE/CUAL/GIL (0o5% = 9,03 SULFUR)

SOURCE RATING 490,000 SCFM (TOTAL = 2 BOILENS)

126,000 ACFM & 3520 F (TOTAL = ¢ BUILERS)

NUMBER OF SEPARATE FGD UNITS 2
NUMBER OF BUILERS BEING CONTROLLED e
SOURCE CaAPACITY 245 Mw (64 Mw ELECTRIC PUWER, AND THE BALANCE IS PROCESS

STEAM) TOTAL = 2 BUILERS

(FOR THIS WEPURT, UNLESS STATED OTHERWISE, 20UU SCFM = | EQUIVALENT Mn.
THIS 1S BECAUSE GAS FLUW RATE IS THE PRIMARY FACTUR IN MUDULE SIZING.)

CONTROL SYSTEM VENDOR COMBUSTION EQUIPMENT ASSOC.

CONTROL PROCESS SUDIUM CARBUNATE SCRUBBING

NEW / RETROF}1T NEW

START=UP DATE JUNE, 1978

CONTROL SYSTEM STATUS OPERATIONAL

302 REMOVAL EFFICIENCY 96+ (AT MAXIMUM LOADING)

PARTICULATE REMUVAL EFFICIENCY 98.53 (COLLECTED BY PRECEDING ESP’S)

WATER MAKE=yp OPEN LOUP3 125 GPM BURKITE SCRUBBING LIGQUOR (47X NA2CO3 AND

412 NAQSOW)

SLUDGE DR BY-PRUDUCT 0ISPOSAL HOLDING POND FUR EVAPGRATIDN
SCRUBBER EFFLUENT I3 CLARIFIED AND THEN PUT INTU A MINERAL
DEPOSIT,

CONTROL SYSTEM COST SEE SECTION 13 FUR DETAILED ECONUMIC INFORMATION

BACKGRUUND INFURMATION

RERR=MCGEE CHEMICAL CORP, nAS A NEW 1.3 MM TON/YH S0DA ASH PLANT AT TRUNA, CALIFORNIA., THE
PLANT, LUCATED ALONG THE SHQRE OF SEARLES LAKE, IS TnE LANGEST YET SUILT TO YIELU SUDA ASH BY DIRECT
CARBONATION OF BRINE AND wAS COMMISSIONED IN JUNE 1978, THE PHOCESSING INNUVATIONS, wHICH
HAVE IMPROVED THE PLANT EFFICIENCY, INCLUDE CARBONATION UNDER 13,5 P3I PRESSUKE, USE OF A COALe
FIRED POWER PLANT, AND RECOVERY OF CO02 FROm THE FLUE GASES.

THE PLANT NAS TwO BOILERS, EACH PRODUCING 600,000 LB/NR STEAM AT 1500 PSI. THE STEAN IS INITIALe
LY USED TO ORIVE TWO 32 Mw NUN=CONDENSING STEAM TURBINES FUR ELECTRIC POWER, THEN 13 USED AS PROCESS
STEAM. THE TOTAL MW EQUIVALENT IS ABOUT 245 Mw., EACH BOILER BURNS A MIXTURE OF WESTERN COAL
(0.7 PERCENT ‘SULFUR) AND PETROLEUM COKE (5.5 PERCENT SULFUR), TME WIGH SULFUR COKE IS MIXED WITH
THE COAL IN ORDER TO IMPROVE THE PARTIAL IONIZATION AND THEREFORE IMPROVE FLY=ASH COLLECTION IN THE
E3P mHICH OPERATES UN THE COLD SIDE OF THE PREMEATER AT 98,5 PERCENT EFFICIENCY AND 300 F, THE FLUE
GA3 FLOW RATE FRUM EACH BOILER IS 363,000 ACFM AT 320 F AND MAY CUNTAIN 302 BETWEEN 335 TQ S985 PPM
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGO SYSTEMS ON INOUSTRIAL BOILERS
KERR=MCGEE CHEMICAL CORP,7 TRONA, CALIFURN1IA (CONTINUED)

DEPENUING UPON THE FUEL, THE AIR POLLUTION REGULATIONS OICTATE THAT EACH 80ILER MAY RELEASE NOT
MURE THAN 10 LB3/HR PARTICULATE, 200 LBS/HR UF 302 AND 140 LES/HR OF NOX,

THE FLUE GASES ARE SCRUGHBED BY THE END LIQUOR FROM THE SODA ASH PLANT IN TWO SCRUBBERS
{30 FT UIA X 35 FT HIGH EACH) WHICH ARE MILD STEEL VESSELS WITH FLAKE LINING AND TMREE 317L 88 SIEVE
TRAYS, THE TOP TRAY RECEIVES PLAIN WATER WHEREAS THE SECOND TRAY RECEIVES THE RECIRCULATING LIQUOR
AT PH OF 6 = 6.5, TﬂEISPENT LIGUOR FROM THE BOTTOM OF THE 3SCRUBBERS 13 RECIRCULATED BY RUBBER
LINED PUMPS, FRESHM END=LIQUOR IS ADDED DIRECTLY TO THE RECIRCULATION. LINE., A BLEED OFF STREAM I8
CONTINUQUSLY TAKEN BACK TO THE SALT PONDS,

THE BOILER I.De FANS (1600 WP) FORCE THE GASES THROUGH THE SCRUBBERS AND EXPERIENCE & IN. WG
PRE3JSURE OROP. THE FANS HAVE MILD STEEL CASINGS. THE DOWNSTREAM DUCTWORK IS MILD STEEL WITH FLAKE
LINING wHEREAS THE STACK IS CUNCRETE WITH FRP LINER, AMBIENT AIR IS MEATED IN AN EXTERNAL
STEAM HEATER AND MIXED WITH THE EXIT FLUE GASES TO INCREASE THE TEMPERATURE FROM 125 F TO ABOUT
175 Fo AT MAXIMUM LOADING, THE SCRUBBENS MAVE A 302 REMOVAL EFFICIENCY OF 98 PERCENT, THE SCRUBBED
FLUE GASED ARE PROCESSED THROUGH TWO MONOETHANGLAMINE (MEA) PLANTS FOR EXTRACTION OF CO2. EACH MEA
PLANT wiILL PRODUCE 300 TONS/DAY OF COR2 AND WILL BE THE MAIN SOURCE OF MAKEUP CO2 FOR THE CARSONATION
STEP.

REFER TU FIGURE 14~22 IN SECTION 14 FUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING MISTORY
137 QUARTER=1978 THE MAJOR COUNSTRUCTION WORK WAS OVER, PRECOMMISSIONING ACTIVITIES wERE UNDERNWAY,
THE PLANT WAS PROJECTED TO GO ONSTREAM BY APRIL 31, 1978,

2ND QUARTER=197d The FGD SYSTEM WAS COMMISSIUNED OURING THE WEPURT PERIOD, THE BUILERS WERE RUN
TO FULL CAPACITY WITH 100X UIL FEED. COAL AND COKE WERE USED UP TU B8UX AS THE FUEL. THE MAJOR
STARTUP PROBLEM WAS TkAY TIEDUWN, THE POLYPROPYLENE SIEVE TRAYS WERE NOT STRONG ENOUGH TO TAKE THE
LOAD OF INVENTORY LIOUID. THESE wiILL BE REPLACED BY 3i6L 33 UR A MIGHER GRADE ALLOY. THE PRESENCE
OF CHKOMATE JUNS IN THE MAREUP wATER CAUSED SOME CUNCERN,

3RD QUARTER=197s THERE wERE ONLY 2 BUILER AND FGD OUTAGES DURING THE PERIOD. BOTH QUTAGES WERE
FOR REPLACING TME SIEVE TRAYS IN THE AUSONBER MUOULES. TRAYS WERE REPLACED BY 317L 833 IN THE
FIRST MODULE OURING A 5=0AY QUTAGE IN AUGUST, AND IN THE SECOND OURING A 4=DAY OQUTAGE IN SEPTEMBER.
COAL AND COKE WERE USED FOR 90 TO 95 PERCENT AS THE FUEL., OIL WAS NOT USED AT ALL, WMILE GAS WAS
AVAILAMLE ONLY AS A BACK=yP,

4TH QUARTER=1978 THE 3170 83 TRAYS ARE WURKING QUITE wELL, THE PROBLEM WITH THE PULYPROPYLENE
SIEVE TRAYS wAS NUT THAT THEY wERE NUT STRONG ENOUGH TO SUPPORT THE LOAD OF INVENTORY
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGO SYSTEMS ON INDUSTRIAL BOILERS
KERR=MCGEE CHEMICAL CORP,; TRONA, CALIFURNIA (CONTINUED)

LIQUID AS REPORTED IN THE @ND QUARTER 1978, BUY INSTE‘D WAS A PROBLEM WITH TRAY TIEOONN,

THE HOLES PUNCMED IN THE TRAYS mERE UNDERSIZED AND THE PUNCHING WAS NOT CLEAN CUTy RAGGED LODOSE
FIBERS WERE LEFT ARQUND THE PERIMETER OF THE HOLE, THIS QUARTER, THE BOILERS BURNED A MIXTURE oF
COAL AND COKE, THE COAL wA3 RATED AT 10,000 B87U/LB AND 0,5% SULFUR, THE COKE WAS RATED AT 13,100
STU/LB AND 3.5% SULFUR., NET SULFUR CONTENT OF 1.5% 13 DESIRED, ONE BOILER WAS DOWN FOR 30 DAYS,
8UT WAS NDT A RESULT OF SCRUBBER PRUBLEMS., BOTH SCRUBBERS VEMUNSTRATED 100X RELIABILITY,

13T QUARTER=1979 THE 317L 88 SIEVE TRavs ARE WORKING wELL, FUEL USED, waAS & MIXTURE OF ¢,S%
SULFUR COAL AND 3.53 SULFUR COKE. BOTM SCRUBBERS DEMONSTRATED 100X RELIABILITY DURING THIS PERJOD.
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STATUS TU APRIL 1979
SECTION 9 (CUNTINUED)

PENFUNMAICE UESCNIPTIUN FUR UPENATIONAL FGD SYSTEMS un INQUSTRIAL BUILERS

INSTALLATIUN namME MEAD PAPEKBOAKD CU,

INSTALLATIUN LUCATLON STEVENSUN, ALASAMA

SUURCE CHARACTERISTICS UIL (1.5 = 3% SuLFuw)

SOUKRCE NATIwG 10U, 000 SCFM (TQTAL = 2 YUILERS)
NUMBER OF SEPAKATE FGo UN]ITS 1

NUMBEX UF BULILENS HEING CUNTROLLED e

SUUNCE CaPACITY 50 Mw (EQUIVALENT); TOTAL = 2 BUILERS

(FUR Tn{S WEPURT, UNLESS STATED OVHERWISE, 2000 SCFM = 1 EQUIVALENT Mw.
THIS IS WECAUSE GAS FLUw RATE IS THE PRIMARY FACTUR IN MUDULE S1Z1ING.)

CONIROL SYSTEM VENDUR NEPTUNE AIRPOL, IANC,

CONTRUL PNUCESS SUVIuM CARBUNATE SCRUBBING

NEW / WETRUFIT NEW

START=UP DATE 1975

CONTRUL SYSTEM STATUS OPENATIONAL

Su2 REmUVAL EFFICIENCY 952 (1,500 PPM @ INLET)

PARTICULATE REMUVAL EFFICIENCY 90x

SLUUGE UR BY=PRUDUCT DISPOSAL ALKALINE SULFITE/BISULFITE RECYCLED T0 Pu;P PROCESS

RECOVERED SOLUTIUN USED AS MAKE=UP TO COOKING LIQUOK IN PULP
MILL.
CONTHOL 3YSTEM cusT SEE SECTION 13 FOm DETAILED ECONOMIC INFONMATION

BACKGRUUND INFURMATIUN
THE MEAD PAPENBUAKD CUMPANY [N STEVENSON, ALABAMA, IS A NEUTRAL SULFITE PULP MILL wITH A S00
TON/DAY PULP PRUDUCTIUN HATE. THE MILL WAS 4 CHEMICAL WECUVERY SYSTEM THAT ABSURBS 302 FROM THE
BILLENUD REACION. EFFLUENT FROM THE RECOVERY SYSTEM FLUWS BACK TO THE PULPING UPERATION.

ELSEMMERE UN=SITE, an AIRPUL INDUSTRIES ABSUKBEN TOWENW CUNTKROLS PARTICULATE ANO 302 EMISSIONS
FROM THU OIL=FIKED (1.5% = 3.,u2 SULFuUN) CUMBUSTIUN=ENG INEERING PACKAGE BOILERS EACH PRODUCING
175,000 Lb/HR STEAM AT 600 PSl. IME BUILERS ARE TYPICALLY OPENATED AT 80X OF MAXIMUM LUAD. FLUE
GA3 VOLUME INTU THE SCKUBBER [S 173,000 ACFM # 450 F. MHOT GASES PASS THRUUGH A STAINLESS STEEL
VENTUR1/QUENCH SECTION FyR CUULING AND INITIAL S02 REMUVAL, THE FLUE GAS THEN ENTERS THE BOTTOM OF
THE ABSORGEK SECTIUN AWD PASSES UP ThOUGH THREE BUBULE=CAP TWAYS, A SODIUM CANBONATE SOLUTION IS
INTRODUCED THROUGH A HANK OF EIGHT, 1.5=INCH NUZZLES CONSTRUCTED UF 316L SS AND SPIN VANES, THE
SULUTION IS AODVED TU THE WECINCULATION LINE UN THE SUCTIUN SIVE UF THE RECIRCULATION PUMP AT A RATE
OF 2025 6PM, SCRUBBEN EFFLUENT, muSTLY SUDIUM SULFITE, IS SENT TO THME MILLS PULPING UPERATIONS BY
A CUNTINUGUS BLEED=UFF LINE AT 30=35 GPM FOK EVENTUAL USE IN THE DIGESTENS.

MILL WATER IS AODED TO THE RECINCULATIUN TANRS WHEN NEEUED TU CUVER EVAPORATION LUSSES. IT IS
NOT A CONTINUUUS FLUW. EVAFURATIOM LUSSES AHE ESTIMATED TU BE APPROXIMATELY 10U GPM. THE RECIRCUL=

ATION WATE TU The VENTUR] IS APPROXIMATELY 2000 GPM AND THE RECINCULATION RATE TQ ThE ABSORBER IS
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STATUS TO APRIL 1979
SECTION 9 (CUNTINUED)
PERFORMANCE DESCRIPTION FoOw UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
MEAD PAPERBUARD CU.7 3TEVENSON, ALABAMA (CONTINUED)

ABOUT 1200 4PM, THE 6A3 EXITS THKOUGH a FIBERGLASS STaCK AT APPROXIMATELY 140 Fo
THE PH MONITURING SYSTEM CONSISTS OF a FIBERGLASS sux MOUNTED ON THE RECIRCULATION TANK, OVER=
FLOW FROM THE TaAnK TO THE BUX INSURES CUNTINUOUS FLOW,

OPERATING MISTORY
EARLY OPERATIONS

THE 302 SCRUBBING SYSTEM WAS 0OwN FROM MARCH THROUGH JuLy 1976 DUE TO ABRASION PROBLENMS. THE
ABRASION wWAS CAUSED PARTIALLY B8Y HiGu STREAM VELOCITY THROUGH THE EXISTENT VENTURI PARTICULATE
SCRUBBER INTOD THE 3U2 SCRUBBER, S0DIum CARBUNATE AND CAHBON PARTICLES THAT WAD NOT GONE INTO SOLUe
TION ALSO WERE VERY ABRASIVE Ty THE sg2 SCRUBBER LINING, IN ADDITION, THE ORIGINAL GLASS=FLAKED
LINER (S MM THICK) wAS EXPERIENCING STHESS CRACKING,

THE MIGH VELOCITIES INTRODUCED BY The VENTURI WERE ELIMINATED BY REH&VING THE PARTICULATE
VENTURI SECTION OF THE SYSTEM, ThE GLASS-FLAKED LINING WAS PATCHED WITH $60,000 WORTH OF CARPENTER
20 LINER. THESE CORRECTIVE ACTIONS HELPED FOR A WHILE, BUT AS IT TURNED OUT, THE CARPENTER 20 was
NOT INSTALLED PROPERLY AND SOLUTION wAS GETTING BETWEEN IT AND THE MILD STEEL SHELL. IT was$ FINALLY
DECIUVED TO INSTALL NEW RUYBER LINING INSIDE THE ENTIRE SCRUBBER, INCLUDING THE SPIN VANES, AT & cosr
OFf 3150,000, 7O PREVENT ANY NEAT PROBLEMS, ADDITIONAL NOZZLES wEREe INSTALLED. TO. DATE, NO MAJOR
PROBLEMS MAVE OCCURRED WITM THE RUBBER LINING,

SCRUBBER MAINTENANCE IS PERFORMED WHENEVER MILL OPERATIONS CEASE FOR ROUTINE PLANT MAINTENANCE
WHICH OCCURS SEVERAL VIMES PER YEAR, THE PH CONTROL SYSTEM RECEIVES CONTINUING MAINTENANCE AND THE
PH PROBES ARE CLEANED ONCE PER wgEX,

REFER TO FIGURE 14«23 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTENM,

OPERATING MISTORY
4TH UUARTER=1977 mINOR EMBRITTILEMENT, DUE TO LOCALIZED miGw TEMPERATURE, HAS BEEN DETECTED ON THE
LINING SUNFaCE. SOME METAL, NUZILES, AND RUBBER HVAVE BEEN REPLACED,

2ND QUARTER-197g THE PLANT wAS DOwwn 12 DAYS 1IN JUNE FOR a MAJUR PAPER MACHINE UPDATE, AND THE
BOILERS wERE 0Own ¢ DAYS DURING THaT PERIUD, DURING SUILER DOWNTIME, THE RUBBER LINERS IN THE

ABS0RBER MODULE WERE REPAIRED anp MODIF ICATIUNS weRE MADE AT THE INLET 1O THE ABSORBER, REDIRECTING

AIR FLOw 1O MINIMIZE FURTHER FLYASH ASRASION OF THE LINERS, THE PLANT REPORTED AN OPERABILITY oOF
100X FOR THE FGo SYSTEM,

3RD QUARTER=197g AN AVAILABILITY OF 100X wAS REPORTED FOR THE FGD SYSTEM OURING THIS PERIOD,

4TH QUARTEH=1978 THE RUSBBER LINER IN THE ABSORBER aAnD THE DEFLECTOR SHIELD AT THE INLET OF THE
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DEShRIPTION FOR OUPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
MEAD PAPERHBUARD CO.; STEVENSUN, ALABAMA (CONTINUED)

ABSUKHER WERE MULDING wELL. THE PLANT REPORTED 100X RELIABILITY FOR THE SCRUBBER, ONE OF THE
BUILERS wAS DUWN FOR 24 HOURS ANU THE OTHER WAS DOWN FOR 48 HUURS IN NOVEMBER FOR THE REPLACEMENT
UF SEALS AND PREMEATERS. THE SCRUBBER wWAS CHECKED AT THAT TIME. NORMALLY THE SCRUBBER IS INSPECTED
NU MORE TnAN TwICE A YEAR AND THESE INSPECTIONS ARE DURING SCHEDULED MILL SHUTDOWNS, FOUR NOZZLES
IN THE AUSORBER WERE REPLACED UN DECEMBER 13T, WITHOUT ANY DUWNTIME,

THE PLANT WAS CONSIDERING CHANGING THE PH CONTRULLED MAKE=UP LIQUOR FEED TO A FLOW CONTROLLED
FEED WECAUSE THE PH PRUBES wERE HARD TO KEEP CALIBRATED ANO WERE UNRELIABLE.,

13T UUAKRTER=1979 NO FGD=RELATED PROBLEMS WERE ENCOUNTERED DURING THE PERIOD. A SMUTOOWN IS
SCHEDULED FOR APRIL AT mMICH TIME THE UNIT wiLL BE INSPECTED.
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STATUS TO APRIL 1979
SECTIUN 9 (CONTINUED)
PENFORMANCE OESCRIPTIUN FOR UPERATIONAL FGD SYSTemMS ON INOUSTRIAL BUILERS

INSTALLATIUN namg MINN®QAK FANMEN'S CU=0PERATIVE
INSTALLATIUN LuCaTluw WARPETUN, NURTH DAKOTA

SUURCE CHARALTENISTILS LIGNITE (1.0% SuLFUN)

SUURCE RaTIng 164,000 SCFM (TUTAL = 2 BOILERS)
NUMBEX OF SEPARATE FGD UNITS 2

NUMBER UF BUILENS BEING CONTWULLEU 2

SUUKCE CaPacITY 82 MW (EWUIVALENT); TUTAL - & BUILERS

Tw0 BUILERS, EACH o 275,000 LAS/HR STEAM (250 PS1G - 455 F)

(FOR THIS REPORT, UNLESS STATED OTHERWISE, 20vu SCFM 2 | EQUIVALENT Mw,
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MOOULE S1ZING,)

CUNTRUL SYSTEM VENDUN KUCH ENGINEERING

CONTRUL PRUCESS AMMUNLA SCHUBSEING

NEW /7 RETRUFIT RETRUFIT

START=uUP UATE JUNE, 19717

CONTRUL SYSTEM STaTus OPENATIUNAL

S02 REmuvaL EFFICIENCY TESTS INCUNCLUSTVE,

WATER MAKE=yp 200 GPM AMMUNIACAL WASTE STREAM
SLUUGE UW BY=PwyDUCT D1SPUSAL WASTENATER TREATMENT

BLEED STREAM GUES TU AN ACTIVATED SLUDGE SYSTEM 2 160 cPm
ANAEROSIC DIGESTIun, FOLLOWED BY AN OPEWN POND, FOLLOWED BY
AERUBLIC DIGESTION,

CONTROL SYSTEM CustT SEE SECTION 13 Fun DETAILED ECONOMIC INFORMATION

BACKGROUND INFUKMATION

MINN=DAK FARMER®S CU=0P, HA3 a SUGAR FACTURY aT WAHPETUN, NURTM DAKOTA, THERE ARE TwO BOILERS,
EACH WITH A CaPaClly UF 275,000 LBS STEAM/HK AT 250 PSIG anp 4SS F. EACH BOILER GENERATES 125,000
ACFM UF FLUE GAS AT 35¢ Fe THE FUEL BURNED 1§ 1% SULFUR LIGMNITE, SULFUR DIUXIDE REMOVAL I8 EFFECT-
ED BY AN AMMONTA NASTE STREAM FRUM aN ON=SITE PRUCESS ADOED TQ THE RECIRCULATING SCRUBBER (IQUOR,

KOCH ENGINEENING HAS SUPPLIED Twu VARIABLE [HROAT VENTUR] SCRUBBERS WITH UPEN ENDED PIPE INLETS
FOR SCRUBBING LIUvUN, THE SYSTEM #AS PRIMARILY DESIGNED FUR PARTICULATE CONTHOL, INLET CONCENTRA-
TIONS OF S02 anu PARTICULATE ARE 7e=19$ LB/HR AND .3=,4 GR/SCF REIPECTIVELY., OQUTLET CONCENTRATIONS
OF 302 ano PARTICULATE ARE 3037 LB/HR AND .027-,058 GH/SCF RESPECTIVELY, THE GAS FROM EACH VENTUR]
IS ROUTED THRUUGH a CHEVRUN=TYPE MIST ELIMINATON AND UNE 7 FOOT X 130 FOOT 3TACK. THE PRESSURE DROP
ACRUSS EACH SCHUBBEN 1S 11 INCHES w.G. ThHE SCRUBBER LIQuor 1s RECIRCULATED AT A RATE OF 2000 GPM
FROM 4 cOnCRETE TAR=LINED RECIRCULATION PIT APPRUXIMATELY 10 FT x 1¢ FT X 10 FT. The RECIRCULATION
PUMP IS RATED Al 1% wp ANO 3000 GPM, ANDTHER PuMP IS KEPT ON STANDBY, SCRUBBER BLOWOOWN IS ase GPM
TO AN AEROUBIC VIGESTER. AFTER THE OIGESTER THE wASTE STREAM GOES TO an OPEN POND, THEN AN AEROBIC
DIGESTEN, TMEN AGALN T0O a POUND,
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STATUS Tu APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS
MINN=DAK FARMER’S CO~OPERATIVE; WAHPETON, NURTM DAKOTA (CONTINUED)

THERE ARE A TOTAL OF FIVE PUNDS ON SITE, FOUR WASTEWATER AND ONE MAIN RESERVOIR. THE FOUR
WASTEWATER PONDS ARE USED INTERCHANGEABLY FUR MAKE=UP AND WASTE DISPOSAL, MAKE=UP TU THE RECIRCUL-
ATION TANK 1S 500 GPM WHERE Ph IS MAINTAINED AT APPRUXIMATELY 5.4, wWHEN ADDITIONAL MAKE-UP I8
REQUIRED, IT 13 OBTAINED FROM THE BAROMETRIC CUNDENSORS, THE BAROMETRIC CUNDENSEN WATER IS THE
MAKE=UP WATER THAT CUNTAINS THE AMMONIACAL WASTE WASTE WHICH REMOVES 502. THI3 MAKE=UP [S NUT A
CONTINUQUS FLOw,.

OEMISTER WASH WATER IS ALSO BAROMETRIC CONDENSUR WATER AND IS A 250 GPM SPRAY EVERY 8 MQURS,.

THE PUMPS USED FOR PUMPING MAKE=UP FROM THE PONDS AND SCRUBBER BLOWDOWN ARE LOCATED IN A CENTRAL
PUMPHOUSE, THERE ARE SEVERAL PUMPS WHICH ARE USED INTERCHANGEABLY, 80 GPM WATER LOSS TO THE
ATMOSPHERE THROUGH THE STACX HAS BEEN CALCULATED, BUT NEVER MEASURED.

THE SCRUBBERS AND THE LIQUOR INLET PIPES ARE MADE OF 316L SS, THE DEMISTER AND STACK ARE 316 §S,
AND THE RECIRCULATING PIPING IS FIBERGLASS., THE TOTAL PURCHASE CUST OF TME EQUIPMENT wAS $300,000
IN 1977 DOLLARS., [INITIALLY THE SYSTEM wAS DESIGNED TO USE A LIME SLURRY OF Ph 10.0 AS THE SCRUBBING
LIQUOR, HOWEVER, DURING THE FIRST SIX WEEKS OF OPERATION, NUMEROUS PLUGGING AND SCALING PROBLEMS
QCCURRED. HENCE, PLANT PERSONNEL BEGAN USING THE AMMONIA=RICH WASTE STREAM FROM ANOTHER ON=SITE
PROCESS IN EARLY 1978,

EACH YEAR, THE PLANT ONLY OPERATES FROM SEPTEMBER » FEBRUARY, THIS I3 THE BEET SUGAR PRODUCTION
PERIOD. OURING THE REMAINDER OF THE YEAR, PRODUCTION OISTRIBUTION I3 THE MAIN PLANT ACTIVITY,

REFER TO FIGURE 14=24 IN SECTION 14 FUOR A DETAILED PROCESS FLUW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
3RO QUARTER=1973 THE FGD SYSTEM UEGAN UPERATIUNS FOR THE 1978=1979 SEASON UN SEPTEMBER 12. NO
FGD=RELATED PHUSLEMS OCCURREU., THE WASTE TREATMENT HAS BEEN MUDIFIED TQ INCLUDE AN ANAEROBIC
DIGESTER FOLLUWED BY AN OPEN POND AND AN AEROBIC DIGESTEN,

4TH QUARTER=1978 EXCESSIVE WEAT LOSS WAS A PRUBLEM FUH [HE DIGESTERS., THEY WERE CURRENTLY ONLY
PARTIALLY ENCLOSED. PLANS WERE BEING MADE TU ENCLUSE MORE OF THE WASTE TREATMENT FACILITIES., OTHEK
WISE, THE FGD SYSTEM PERFORMED wELL FOR THE QUARTER, PLANT PERSUNNEL FELT MOST OF THEIR INITIAL
PROBLEMS HAD WEEN SULVED.

187 QUARTER=1979 THERE WAS ONE MINOR FGD RELATED SHUTDOWN DQURING THE QUARTER TO CLEAN OUT THE

BOTTOM OF THE STACK, A PROBLEM WITH EXCESSIVE HEAT AT THE DIGESTENS STILL PERSISTS. CURRENT PLANS
CALL FOR MODIFICATIUNS TO ALLEVIATE THE PROBLEM THIS SUMMER,
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STATUS 10 APRIL 1979
SECTION 9 (CONTINUED)

PERFUNMANCE DESCRIPTION Fuw UPERATIUNAL FGD SYSTEMS un INQUSTRIAL BUILENS

INSTALLATION WAmE MOUBIL UIL CUMPANY

INSTALLATION LUCATION SAN ARUO, CALIFURNIA

SBUURCE CHARACTERISIICS VIL (2.02 = 2,25% SuLFuw)

SOURCE RATING 179,000 SCFM (TUTAL = s BOILERS)

NUMBEN UF SEPAKATE FGD UNITS 28

NUMBER OF BOILEKS BEING CUNIROLLED 26

SOURCE CAPACITY 91 Mw (EQUIVALENT): 800 MM BTU/HRS TOTAL = 28 BOILERS

(FOR TH1S REPURT, UNLESS STATED UTHERWISE, 2000 SCFm =z | EQUIVALENT mw,
THIS 1S BECAUSE GAS FLOW RATE 15 THE PHIMARY FACTGR IN MOOULE SIZING.)

CONTRUL SYSTEM VENULUK IN=HUUSE DESIGN

CONTRUL PRUCESS SODIUM MYDRUXIDE SCRUBBING

NEW / RETROFIT RETROFIT

START=UP DATE 1974

CONTRUL SYSTEm STATuUS ' OFERATIUNAL

302 REMOVAL EFFICIENCY 90X (1500 FPM & INLET)

SLUDGE OR eY=PRUpUCT DISPOSAL HOLDING PUND FUR EVAPORATION

CONTROL SYSTEM Cust SEE SECTION 13 Fow DETAILED ECONUMIC INFOKMATION

BACKGROUND INFUKNMATION

THE ®OBIL UIL CUMPANY WAS AN VIL SITE IN SAN ARDU, CALIFUKNIA WHERE 28 STEAM GENERATORS ARE
USEL TO FORCE 0IL Out oF WELLS BY A QEEP WELL STEAM INJECTIUN ¢RUCESS. THE FUEL USED IS CRUDE OIL
BITH 2 « 2,%X SULFUR, EACH STEAM GENERATUR I8 FOLLOWED bY AN INDIVIDUAL FGD SYSTEmM DESIGNED bY
IN=HOUSE ENGINEERING. THE UNITS EXPENIENCED STARTUP IN THE PERIOD FROM 1973 THROUGH 1978,

THERE ARE TWO SIZES OF STEAM GENERATORS; 22Mm BTU/NR (20 UNITS) AND SuMm BTU/HR (8 UNITS).
THE SMALL UNITS GENENATE 8,000 ACFM, ANV THE LAKGE UNITS 184000 ACFM, THE GASES ARE
SCRUBBED oY A LIWUuK CONSISTING UF NAUW AND ALKALINE OIL FIELD wASTEWATER (NAZCUS). THE PWOCESS IS8
ONCE=THNOUGH AND ¥M VALUES UF 8.0 AND 6.0 ARE MAINTAINED AT THE INLE! AND UUTLET UF The SCRUBHENRS,
RESPECTIVELY., THE SPENT LIWUOR FRUM THE BOTTOM UF THE SCRUBBENS IS QISPOSED OF IN TME WASTEWATER
QISPOSAL IONE. THEWE fﬁ NO RECYCLE FRUM THE DisPoSaL Zone. THe LIQuoR FLON HATES TO THE TwO SIZES
OF THE SCRUBBERS ARE 7% GPM AND 200 GPm, THE SCRUBBEH SIZES AKE 4 FY DIAMETEN X 20 FT NIGH, AND
0.5 FT DIAMETER X 25 FT HiGh, EACH SCRUBBER HAS THREE VeGHATE TYPE TRAYS, THE I.D. FANS ON EACH
3CRUBBEN EXPERIENCE 3 = 4 INe m.G. PRESSURE DRUP, THE 30@ REMUVAL EFFICIENCY OF THE PRUCESS IS 90
PERCENT WITH AN INLET CONCENTRATION UF 1500 PPu, CHEVRON=TYPE MIST ELIMINATORS ARE USED.

THE SCRUBBERS AKE 31eL S8 AND THE TRAYS 316 $3. THE INLET DUCTWURK IS CARBON STEEL UP 10 THE
ECONOMIZERS AND THEN 3160 58, THE DOWNSTREAM DUCTWORK IS FIBEHGLASS AND THE leDe FANS ARE CARBON
STEEL wITn 316L 33 LINING UN THE CASING. THE STACXS ARE FIBERGLASS. THE FLUE GASEJ ARE NOT REHEAT-
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€D AND CANNOT BE doYPASSED, THE MIST ELIMINATORS, ORIGINALLY 316L 83, HAVE BEEN LINED wiTW PHENOLIC
EPUXY NESIN TU COMBAT CURRUSION,

MEFER TU FIGURE 14~26 I[N SECTIUN 14 FOR A DETAILEL PRUCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING MISTORY
INADEQUATE MIST REMOVAL HAS RESULTED IN CUKROSION OF THE I.D. FAN IMPELLER, BLADES, ANO HUBS,
WHICH NEED REPLACEMENT EVERY YEAN, THE HWIGH CHLORIDE CONTENT IN THE WASTEWATER IS THE PRIMARY CAUSE
OF PITTING UF 8§ MATENRIAL.
3RD QUARTER=1974 FOR THIS PERIOD, THERE WAS NO MAJOR DUWNTIME REPORTED AS A NESULT OF EQUIPe
MENT UR PRUCESY FAILUKE, HNELIABILITY wAS ESTIMATED AT ABOUT 90X, A BECKMAN PH CONTROL UNIT wal
INSTALLED ON A SCRUGBING UNIT WITH PLANS TO ADD MURE CONTWOLLERS,

4TH QUARTER=1978 THE 1eDe FANS ARE ALSO LINED WITH EPUXY RESIN TO REDUCE CORROSION. THE BECKe
MAN PH CONTROLLER WAS PERFURMED wELL AND SEVERAL MORE OF THESE DEVICES HAVE BEEN INSTALLED. THE
AVERAGE AVAILABILITY OUF AN FGD SYSTEM wWAS ABQUT 95 PERCENT,

187 QUARTER=1979 MOBIL HAS DECIDED TU OPERATE ONLY 9 SMALL STEAM GENERATORS (22 MM BTU/HR EACH)

FOR MOST OF THIS YEAR, MOBIL CLAIMS THAT THIS HAS MAS BEEN THE RESULT OF *LOWER=TIER" PRICES
SANCTIONED FOR MOST OF THEIR OIL, WMICH MAKES IT UNECONOMICAL TO PRODUCE THE OIL 8Y STEAM FLOOOING.
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PENFURMANCE UESCRIFTIUN FUR UPENATIONAL FGD SYSIEMS uN INDUSTRIAL BOILERS

INSTALLATIUN wamg NEKUUSA PAPENS, [NC,

INSTALLATIUN LUCAT Jun ASHUUNN, ARKANSAS

SUUKNCE CrARACTEXRISTICS CUAL (1% = 1,52 SuLFuw)

SUURCE RAT1iG 211,000 SCFN (TUTAL = | BO[LER)

NuMgEx OF SEraxaTE FGu UNLITS <

NUMBEHR UF BUILERS BEING CUNTRULLED 1

SUUNRCE CaPaClTY 105 mw (EWUIVALENT); DESIGN = SU0,000 LB/MNR STEAM

(FOR THIS NEPURT, UNLLSS STATED OTHERWISE, 2Uu0 SCFM = | EGUIVALENT Mw,
THIS IS BECAUSE GAS FLOw HATE 1S THE PRIMARY FACTOR IN MODULE SIZING.)

CUNTRUL SYSTEm VEwWDUR NEPTUNE AIRPUL, INC.

CONTRUL PRUCESS CAUSTIC SChuoHING

NEw / WETRUFLT NEw

STANT=UP DAlE FEBRUARY, 1976

CUNTROUL SYSTEM STATuS UPEMATIONAL

Sue REMUVAL EFFICIENCY S0eL (600 PPM & INLET)

PARTICULATE NeMUVAL EFFICIENCY 98X = 99X (1,42 GR/SCF AT INLET)

WATER MAKE=UP OPEN LOuP

SLUDGE uR asY=raupUCT VISPUSAL ALKALINE SULFITE/YISULFITE RECYCLED TU PULP PRUCESS

SU2 NECUVENED FHOM SUOIUM SULFITE/SULFATE LIGUUR AND RE=-
CYCLED YU PULPING PRUCESS.

CONTRUL SYSTEm Cust SEE SECTION 13 Fun DETAILED ECONUMIC INFURMATION

BACKGRUUND INFOURMATIUN

THE NEKUUSA=EDWAKDS PAPEN PULP MILL IN ASHDOWN, ARKANSAS UPENATES A SINGLE 105 Mw EQUIVALENT
STEAM HUILEN FINED #LTn CUAL UR FUEL UIL, THE BUILER IS DESIGNED FQR 500,000 LH/HR STEAM AT 8%0
PSle ThHE CUAL HAS 1=1.52 SULFUR AND A MEATING VALUE UF 12,000 8Tu/LB. IT IS BURNED AT A RATE OF 27
TUNS/HRe  THE BULLEW IS5 UPENATED CUNTINUGUSLY AT (24 HRS/DAY) ayx TO 603 LOAD.

TWO AIRPUL VANIABLE THRUAT VENTUNL SCHUBBEKS ARE DESIGNEV TU REMOVE 80TH SULFUR DIUXIDE AND
PARTICULATE AT an AVERAGE PRESSURE ONUF UF 14=16 INCHES w.e, IWE INTENT OF NEKUOSA=EDWARDS wAS TQ
"AKL, FNUM TnE SCHUBBEN EFFLUENT, SALTCAKE WHICH WOULD BE USED AT THE MILL. EACH VENTURE 1S FOLLONW=
20 B3Y A CYCLUNIC SEPARATOR, The SEPARATORS ARE mILD STEEL WiTH FLAKEGLASS LININGS. EACH SCRUBBER
IANOLES HALF UF THE INCUMING FLUE GAS, THE TOTAL AMUUNT OF GaS UEING 325,000 ACFM AT 3s5 F. THE
INLET SUQ CUNCENTKATION IS TYPICALLY 600 PPM wITH A PANTICULATE LOAVING OF 1.42 GR/SCF. SCRUBBING
LQUUKN IS RECINCULATEL a1 & RATE @F 2,000 GPM THRUUGH PUMPS WATED AT 2,200 6PM,

THE TwU RECIRCULATION TANKS ARE MILO STEEL AND ARE LINED., THEIR SIZE 1S ESTIMATED TU BE 1S FEET
16 X 10 FEET IN DIAMETER. BLUWUUWN FRUM THE RECIRCULATIUN TANKS IS 3U0 GPM THROUGH PUMPS RATED AT
U0 GPM.  FrOM The HECINCULATION TANKS, THE BLUNDUWN GUES TO A ASH PUND, THEMN A STABILIZATION POND

NO FINALLY THE WIVENW, SCRUMBER UNDERFLOW CONSISTS UF FLYASH AND A SCLUTION OF NA2303/804,
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CAUSTIC 18 USUALLY OBTAINED AS A WASTE STREAM AFTER THE PULP BLEACHING STAGE, I7 IS USED AT &
RATE OF S500=600 GPM, UK 12 LB/MIN OF SUDIUM HYOROX1IDE AND 1S ADDED TO THE RECIRCULATION TANK,
PURCHASED CAUSTIC IS OCCASIONALLY USED, IT IS USED AS A SuX SOLUTION, EXACTLY THE wAY [T IS PURe
CHASED. THE USAGE RATE IS 1 TO 4 GPM AND IT 1S INJECTED ON THE SUCTIUN SIDE OF THE RECIRCULATION
PUMP, THE PH OF THE ENTERING CAUSTIC IS 10.5 TO 11 THE PH IN THE RECIRCULATION TANK IS S.5 TO
6.0. PH PROBES ARE LOCATED IN THE FLlBERGLASS LINE BETWEEN THE SEPARATOR AND NEGIRCULATIUN TANK,

GASES ARE EXHAUSTED THROUGH A FLAKEGLASS LINED STACK APPROXIMATELY 12 FEET IN DIAMETER AND 200+

FEET IN HEIGHT. THE OUTLET TEMPERATURE IS 125 Fe THERE 1S NU REMEAT.

THE PREDOMINANT DIFFICULTIES WITH THE FGD SYSTEM MAVE BEEN TWO=FOLD. FIRST, THE PLANT HAS BEEN
UNABLE TO DEVELOP AN ADEQUATE PH CONTRUL MECHANISM. THE PN CONTRUL SYSTEM MONITURS THE AMQUNT OF
CAUSTIC AGENT, 1.E., 300IUM HYDROXIDE, WHICHM GOES INTO THE RECYCLE TANK, KEEPING THE PH OF THE
SCRUBBER SOLUTION AT A NONCORROSIVE LEVEL. THE PLANT HAS BEEN PLAGUED wITHM PROBLEMS IN
OPERATING THE PhM CONTROL SYSTEM AND MAS SUFFERED A GHEAT DEAL OF CORROSION. THE SECOND PROBLEM
CONCERNS THE CHEMICAL REGENERATION PORTION OF THE SYSTEM, THE INTENT OF THE PLANT WAS TO SEPARATE
THE FLY ASH FROM THE SCRUBBER LIGUID AND TAKE THE SCRUBBER LIQUID THRQUGH A SERIES OF EVAPORATORS
WHERE 300IUM SULFATE, I1.E., SALTCAKE, WOULD BE GENERATED., THE PLANT HAS BEEN UNABLE T0 OPERATE THE
FLY ASH sEPARAfION SYSTEM PROPERLY, AND THERE I3 NOT ENOUGH EVAPORATIUN CAPACITY FOR THE PLANT TQ
PROCESS THE SCRUBBER EFFLUENT AT FuLL UPERATIONAL CAPACITY, -

IN SPITE OF THE OPERATIONAL PROBLEMS, THE SULFUR DIOXIDE AND PARTICULATE REMOVAL EFFICIENCIES
OF THE FGD SYSTEM ARE 90 AND 99 PERCENT, RESPECTIVELY, ACCURDING TU TME PLANT ENGINEER. THE WASTE
PRODUCT FROM THE 3CRUBBER IS NOT RECYCLED, AT PRESENT, AND IS PUMPED TO THE WASTENATER TREATMENT
PLANT,

UPON STARTUP, PRUMLEMS OCCURKED wITH THE PIPING ANO VALVES WHICH wWERE CUNSTRUCTED OF CANBON
STEEL. THE CARBON STEEL SYSTEM WAS REMOVED AND REPLACED wITH STAINLESS STEEL VALVES ANO PIPING.
SOME PIPING LEAKS OCCURRED AND WERE REWELOED. SUME CURRUSIUN UF DUCT DAMPER3 OCCURRED AND WERE RE=-
LIEVED BY ADJUSTING THE PH OF TME SCRUBBING LIWUUR.

REFER TO FIGURE 14=27 IN SECTIUN 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING MISTURY
IR0 QUARTEN=1977 NO MAJOR PROBLEMS WERE REPORTED, CORROSION PRUBLEMS STILL EXIST ANO PH CONTROL

1S STILL A PROBLEM. FLOW METERS ARE BEING INSTALLED TO MUNITOR SCRUBBER WATER,

&TH QUARTER=1977 TWO IN LINE FLOW METERS WERE INSTALLED ON EACH SCRUBBERs UNE AT THE THROAT INLET
OF THE VENTURI AND ONE AT THE THROAT, THE PLANT REPORTED THAT PH CONTROL WAS STILL A PROBLEM.

J0ME PROBLEMS WERE BEING ENCOUNTERED WITH THE PH PROBES DUE TO THE CUNSTANTI FLOW UF LAKGE

AMOUNTS OF SOLIDS, AND SOLIDS DEPOSITS ON THE PRUBES.
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2ND QUARTER~1974 NU MAJUR PROBLEMS OCCURRED DURING THE REPORT PERIOD., 1IN JUNE A PARTICULATE
COMPLIANCE TEST was RUN,  PARTICULATE EMISSIONS WERE 0,05 LB8/MM BTU AGAINST THE 0.1 LB/MM 3TY
REGULATIUN, causTIC SCRUWBING SULUTION 1S CYCLED Y0 TnE SCRUBBER FROM THE PULP BLEACH PLANT

AT 400 Gpm, THE BOILER OPERATED 2153 WUURS aT 40% 70 eux CAPACITY, DURING THAT PERIOD THE SCRUBBER
DEMPNSTRATED 100% OPERABILITY,

3r0 GUlRTER’lé?U DURING TMIS REPORT PERIDD THE ONLY PROBLEM THAT waS REPORTED waS A RECYCLE
PUMP FAILUNE CaAUSING UNE SCRUBBER 70 BE DOwN FOR APPROXIMATELY 1.5 pavs, HOWEVER, ODUE TO THe
PARALLEL ARRANGEMENT OF THE 3CRUBBING TRAINS AND LOW QOPERATING LEVEL OF THE wOILEZR (40 = 60x), ThE
TOTAL FLUE GAS FLOM WAS ROUTED THROUGH THE REMAINING SCRUBBER TRAINe THE BOILER wal REPORTED

TO OPERATE 24 HUURS PER DAY DURING THIS PERIUD,

4TH QUARTER~1974 DUE TO THE PaRALLEL ARRANGEMENT OF The SCRUBBER MODULES AND LOw BOILER LOADS,
SCRUBBER=RELATED BOILER OOwWNTIME 13 RARE, THE ENTIRE VOLUME OF FLUE GAS Can UE ROUTED TO oNnE OF THE
SCRUBBERS wHEN THE UTHER NEEDS MAINTENANCE WORK, HOWEVER, THE PLANT I8 CURRENTLY UNDERGOING EXPAN~
SION WwHICH wILL REWUIRE BOILER LOADS OF 80z TO 90X, THIS WILL MEAN THAT THE ENTIRE VOLUME OF GAS
WILL NOT BE ABLE Tu BE ROUTED TwROUGM ONE MODULE AND PLANT PERSONNEL REPORTED THAT THEY EXPECT MORE
BOILER DOUWNTIME puUE TO FGD PRUBLEMS OR AT LEAST ReEDuCED OPERATING LOADS,

DURING THIS GUARTER, THME LINING OF UNE OF THE SEPARATORS was PATCHED., THE LINING HAD BEEN
CHIPPING UFF CAUSING THE mILD STEEL SHELL TO CURKRODE. CORROSIUN LEAKS IN THE SEPARATUR WERE ALSO
REPAINEV. THE BOILEK wAS NUT SHUT D0wN. PLANS HAVE HEEN MADE TO RELINE THE SEPARATORS WITH AN A3
YET UNDETERMINED LINING MATERIAL IN THE SPRING.

PURCHASED cAuSTIC (8700=580u/DAY) was USED 3 TO & weEKS THIS QUARTER SINCE THE PuMP That
DELIVERS Ing UN=SITE CAUSTIC FRUM THE PULP BLEACHING OPERATION BROKE DOWN ODUE TO A MECHANICAL
FAILURE. w0 SCRUBBER VOWNT IME RESULTED,

PH PHUBES Awe CLEANED TwICE WEEKLY. AN AVAILABILITY OF j300% WAS DEMONSTRATED 8Y TwE FGD SYSTENM,

18T QUARTER=1979 THERE WERE wU MAJUK FGD SYSTEM NELATED PHOBLEMS REPORTED DURING THE PERIOOD.
THE SYSTEM wa3S uown FOK ABOUT ONE wEEK DUE TO EXPANSION mORK AND PROBLEMS WITM THE PULVERIZERS
AND BUCKET ELEVATURS, OuRING THIS TIME A SwITCH WAS MADE FROM COAL TO OIL AND GaS, THERE WERE
PROBLEMS w]TH FRUZEN CuaL at WHICH TIME SCREENED CUAL wAS B0UGHT anD BURNED. THIS HaD NO EFFECT
ON FGO UPERATIUNS, THE PLANT HAS BEGUN TO BURN SUME BARK, THE PLANT EXPANSION 13 EXPECTED 70 BE
COMPLETED Iwn VECEmMBENR 1979, THERE ARE CURRENTLY NO PLANS TO ExPAND FGD SYSTEM CAPACITY a8 IT I3
PRESENTLY RUNNING AT 50 10 6ux uf FUuLL CAPaCITY,

THE SYSTEM 13 STILL EXPERIENCING OIFFICULTY wiTh PN PROBE PLUGGING. IT REQUIRES CLEANING WITN
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HIGH PRESSUNE AIR AND WATER ONCE PER SHIFT,

NEXT QUARTER THERE alLL BE A MAJOR SCNUBBER OVERMAUL, AT whiCH TIME THE FLAKED GLASS LINING
wILL BE WEPLACEV ®BY 317L SS. THE BRICK LINING IN ThE THROAT IS EXPECTED TO BE REPLACED BY A
NEW OnE.

THE FGU SYSTEM DEMUNSTRATED 100X AVAILABILITY THIS GQUARTER,
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SECTIUN 9 (CUNTINUED)

PERFURMANCE DESCRIPTIUN FOK UPERATIUNAL FGU SYSTEMS UN INOUSTRIAL BUOILERS

INSTALLATIUN NaME
INSTALLATIUN LOCATIUN
SOURCE CHARACTENISTICS
SOURCE RATING

NUMBER DF SEPANATE FGD UNITS
NUMBER OF BOILERS BEING CUNTROLLED
CONTROL SYSTEM VENDUK

CONTROL PHROCESS

NEW / RETRUFIT

START=UP DATE

CONTROL SYSTEM STATUS

802 REMOVAL EFFICIENCY

SLUUGE UR BY-PRUDUCT QISPUSAL
CONTROL SYSTEM COST

NORTHERN UHIO SUGAR CUMPANY
FREEMUNT, UWIU

COAL (31X SULFUR)

40,000 SCFM (TUTAL = 2 QUILERS)
140,000 LB/HR STEAM (TOTAL = 2 BOILERS)
e

2

GREAT WESTERN SUGANR

SQ0IUM MYDRUXIDE SCRUBBING
RETRUFIT

UCTOBER, 197S

OPENATIUNAL

WASTEWATER TREATMENT AND DISCHARGE TO CITY SEWER
SEE SECTIUN 13 FUR DETAILED ECONOMIC INFORMATION

BACKGRUUNU INFURMATIUN

THE PGD SYSTEM CURNENTLY UPERATING AT THE FHEEMONT, UMIO PLANT OF GREAT WESTERN SUGAR

HAS BEEN DESIGNED FOK 8OTH 802 aAND PARTICULATE COUNTRUL.

VENTURI SCRUBNER WITH A SINGLE PASS, THREE STAGE CMEVWKON MIST ELIMINATOR,

A SLEED=QOFF STREAM OF SCRUBBEN EFFLUENT 1S CONTINUUUSLY DISCHARGED TO A MOLDING PUND FOR

TREATMENT,

REFER TU FIGURE 31829 IN SECTIun 14 FUR A UBTAILED PNUCESS FLUW DIAGRAM OF THIS SYSTEM,

1ue

1979

THE SYSTEM CONSISTS OF A VARIABLE THROAT
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PERFURMANCE DESCHIPTIUN FOw UPENATIONAL FGD 8YSTEMS UN INDUSTNIAL BUILERS

INSTALLATIUN NAME PFliEw, INC,

INSTALLATIUM LOCATIUN EAST ST, LUVIS, ILLINULS
SOUKNCE CHARACTERISTICS CUAL (3.5% SULFuUN)

SOURCE RATING 40,000 SCFM (TUTAL 3 QOILERS)
NUMBER UF SEPARATE FGD UNITS 1

NUMBER OF BOILENS BEING CUNTRULLED e

SOURCE CAPACITY 2V Mn {EUUIVALENT)

(FOR THiS REPUNT, UNLESS STATED UTHERWISE, 2UU0 SCFM 2 | EQWUIVALENT mw.
THIS IS HECAUSE GAS FLUN HATE IS THE PRIMARY FACTUR IN MOUULE SIZING.)

CONTRUL SYSTEM VENDOR IN=nUUSE DESIGN

CONTROL PNUCESS LIME SCRuHBING

NEW / RETROFII RETNUFIT

START=UP DATE SEPTEMBENR, 1978

CONTRUL SYSTEM STaTUS OPENATIUNAL

302 REMOVAL EFFICIENCY 95X (3000 PPM SuU2 @ INLET)

PARTICULATE REMOVAL EFFICIENCY T5% (145 LB/HR ASH ¢ INLET)

NATER MAKE~up 30 GPM

SLUOGE OR BY=PRUOUCT DISPOSAL DEWATERED SLUNRY TU LANDFILL

CONTROL SYSTeEm CusT SEE SECTION 13 FUR DETAILED ECONUMIC INFORMATION

BACKGRUUND INFORMATIUN

AT THE IRON UXIOE PIGMENT PLANT OF PFLZEN, INC. IN EAST ST, LOULS, ILL., THREE BOILERS ARE USED
TO PROVIUE PWUCESS STEAM, THE THREE BUILERS HAVE STEAM GUTPUTS OF 10,000, 30,000 AND 1UVU,0U0 LB/MR
W1TH CONNESPUNDING MEAT INPUTS OF 20 MM BTU/MN, S0MM BIU/HN, AND 1SU MM BTu/nR, THE TRO SMALLER
SOILENS WAVE TRAVELLING GRATE STOKERS WHILE THE LARGE BOILER MAS A SPREADER STOKER, THE FUEL USED
IN THESE BOILERS IS ILLINOILS SBITUMINUUS CUAL #ITw ABOUT 3.5% SULFUR, 8=12X ASKH, AND A REATING VALUE
OF 11,000 BTU/Ls. THME COAL IS WASHED AND SIZED TO § 1/4 IN X 0 IN. THE UNCONTROLLED 302 EMISSIONS
FOR THE THREE wUILERS ARE 128, 320, AND 900 LB/HWR (TOTAL UF 1408 LB/MR) Y wHILE THE PARTICULATE
EMIISIONS ARE 14, 16, AND 115 L8/WR (TOTAL OF 1495 LB/MR).  THE CORRESPONDING ALLOWAGBLE EMISSIONS
ARE 36, 90, AND 270 LH/HR (TOTAL OF 396 LB/MR) FOR 302, AND 12, 15.5¢ AND 2% LB/HR (TOVAL OF
49 LB/HR) FOR PARTICULATES.

IN LATE 1974, PFIZER SELECTEL THE NLASLENWIS ABSONBER FUN A LIME £GD SYSTEM (3EE OUPERATING
HISTORY FOR DETAILS ON DESIGN MOOIFICATIONS PERFURMED Y PFIZEN, INC.)e THE NLA=LEWIS SCRUBBER
IS A HORIZONTAL, WOTATING CYLINDER MOUNTED ON TRUNNIONS aAND SLUPED UPWARD ABOUT 1/2 DEGREE TO
PROVIDE GRAVITY FLON OF THE LIME SLURRY COUNTEKCURRENT TQ THE GAS FLOW., THE SHELL CONTAINS
RINGS OF FILTEW BUXES INTERLACED willw LOO3ELY HWUNG CMAINS, ThE LIME SLURHY CASCADES OVER THE
CHAINS THUS PRUVIUING AN [MMENSE DRUFLET AREA IN ADDITIUN TU TwHE #ETTED CHAIW SURFACE FOR CUNTACT

WITH THE FLUE GAS. THE CMAINS ALSO SCUUR THE INTEWNAL SURFACE TQ PREVENT SCALING.
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THE FLUE GAS FROUM ALL THE THKEE BUILEKS (74,000 ACFM @ 250 F) ARE MANIFULDED INTO THE SCRUBBER
(11 FT DIA x o7 FT LONG) WHICH CUNSISTS OF DRYING (7 FT), SCRUBBING (35 FT), MIST ELIMINATING,
(7 FT), AND DRUMDUT (16 FT) ZUNES. FHRESH GUICKLIME (95% CAU, 3/8 IN X U IN) IS ADDED ALONG WITH
MAKEUP WATER TO THE SLAKER., THE FEED PUMP SUPPLIES ABOUT S0 GPm OF LIME SLURRY (10 wT.X)s WHILE
THE DISCHARGE FLOW RATE 13 ABUUT 25 GPM OF CASU3/804 SLUKRY (30 WT.X). EACH BOILER MAS AN
l1.0e FAN, AND THE SCHUBBEN HAS UNE I.D. FAN, THERE IS A CYCLONIC MIST ELIMINATOR CONTAINING
IMPINGEMENT TUBES DUWNSTREAM OF THE SCRUBBER I.D, FAN. THE PRESSURE DRUP ACROSS THE SCRUBBER I8
€ 1/2 INCHES UF WATER., THE SCRUBBEK DISCHARGE PH IS CUNTROLLED AT 6.0 OR ABUVE, THE INTERNAL
SLURRY PUUL CONTAINS DETWEEN 3000 10 4000 GALLONS UF SLURRY, AT 2 2/3 RPM, THE LIFTER BOXES
GIVE AN EFFECTIVE INTERNAL L/G RATIO OF 68 GAL/1000 ACF, TYPICAL S02 AND PARTICULATE REMOVAL
EFFICIENCIES ARE 99% (1408 LB/HR ¢ INLET) AND 75X (145 LB/HR & INLET), THE WASTE SLURRY 1S MIXED
WITH SOME FRESH LIME, UTILIZED IN NEUTRALIZING OTHER WASTEWATER STREAMS FRUM THE PLANT ANO
FILTERED. THE FILTRATE 13 DISPUSED OF, AND THE SLUDGE IS LANDFILLED.

THE BOILER 1.D. FANS, INLET DUCTWORK, THE SCRUBBER INTENNALS AND SHELL, AND THE SLAKER ARE
MADE OF CARSUN STEEL. THE SCKUBBER I.0. FANe, OUTLET DUCTWURK AND THE STACK ARE 316 38, THE
IMPINGEMENT TUBES IN THE MIST ELIMINATOR ARE PVYC (POLYVINTYL CHLORIDE); AND THE SLURRY FEED PUMP
13 RUBBER=LINED.

OPERATING HISTORY
197971978 THE NLA=LEAIS SCRUBMER WAS SELECTED IN LATE 1974 GASED ON ITS RELATIVELY LOW ENERGY
NEGUIREMENTS, SIMPLICITY, AND FRLEDOM FNUM PLUGGING, PFIZER LOCATED AN IDLE DOLOMITE KILN (13 v
OIA X 87 FT LUNG) AND FILLED IT WITH TWE NLA=LEWIS CHAIN SYSTEM. IN ADDITION., PFIZER
INCORPORATEL A DRYING SECTIUN BEFURE THE WET SCRUBBER 10 UEWATER THE wASTE SLUDGE PRODUCT BY
CONTACT WITH THE INCOUMING FLUE GAS. TWIS CUNCEPT UFFERS A PROUUCT SUITABLE FUR LANDFILL. THE
SCRUBBER WAS INSTALLLD 10 HANDLE THE FLUE GAS FRUM THE LARGE BOILER (150 MILLION BTU/HR) SUPPLIED
8Y ERIE CITY, _

ThE ICRUBBING SECTION CUNTAINED ABOUT FIVE TONS UF CHAIN. THE ORYING SECTION CONTAINED ABOUT
FIVE TUNS OF CHAIN ANU A NEUTRALIZING PURTIUN FREE OF CHAINS. ALL THE 3CRUBBING EQUIPMENT waS oF
MILL STEEL, EXCEPT FUR A FEm TEST CWAINS. TESTS ON THIS CUNFIGURATION INDICATED EXCELLENT 802
REMOVAL, BUT INADEUUATE PARTICULATE CAPTURE. THE PARTICULATE EMISSIONS (42 LB/HR) WERE STILL
TWICE THE ALLUWABLE LIMIT OF 21 L4/HR.

IN OROER TO [MPROVE THE PARTICULATE REMUVAL., THE SCRUBBING SECTION WAS SHIFTED T0 THE CENTER
OF THE KILN IN EARLY 1977 AND HEAVIER LOW ALLOY (ALSI #8620) CHAINS WERE INSTALLED, A MIST
ELININATUR SECTION UF IMPINGEMENT ZONE AND A OROPUUT ZONE WERE ADDED DONNSTREAM OF THE SCRUBBING
SECTION. THE DRYING CHAINS WERE REMOVED AND THE SCRUBBER wAS OPERATED WITH A WET DISCHARGE., WITH
THESE DESIGN CHANGES, PARTICULATE EMISSIUNS WERE REDUCED TO 26 L8/MR. S LB/HR SHORT OF THE EPA
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REQUIKEMENT, S02 WEMOVAL WAS INCREASED TU 97X, THE PH OF fHé SPENT SLURRY wAS RELATIVELY
STAYLE AT 6.0, AT THIS SET POINT, THE LIME CONSUMPTION WAS 1000 L3/HR FOK S02 REMOVAL OF
930 LB/HR (960 LB/HR @ INLET),

IN 1978, IT wA3 DECIDED TO RUUTE THE FLUE GASE3I FRUM THE TnO SMALL BOILERS TQ TME SCRUBBER,
IT wAS EXPECTEU THAT THE ADDED GAS FLOw AND THE CORRESPUNDING INCWEASE IN PRESSURE DROP wOULD
ENHENCE PARTICULATE REMUVAL. AN ENLARGED SCRUBBER 1.0. FAN, QUTLET DUCT, AND STACK OF 316 38 weERE
ADOEL] AS WELL AS THE MIST ELIMINATOR BEFORE THE STACK, THE DRYING SECTION UF THE SCRUBBER waS
REACTIVATED WITH 30 TONS OF LOw ALLDY CHAINS, IN THE FINAL CONFIGURATION, WHICH 18 DESCRIBED IN
THE BACKGROUND SECTION, THE OPERATIONS WERE RELATIVELY SIMPLE AND UNSOPMISTICATED REJULTING IN
VERY MIGH (>96X) AVAILASILITY VALUES,

4TH QUARTER=197H EMISIION FESTS WEHE CONOUCTED DURING THIS QUARTER, AND FINAL EPA APPROVAL WAS
GRANTEU FUR COMPLIANCE OF BOTM 3U2 AND PARTICULATE EMISSION STANDARDS.

WITH ORY DISCHARGE, THWE LfHE FEED 1S PROPORTIONED TO CUAL FEED, AND BIASED MANVUALLY
TO COMPENSATE FOR OTHER CHANGES. wlTH LIGUID DISCHARGE, THE CURRENT MQOE OF OPERATION, THE LIME
FEED WATE IS ADJUSTED MANUALLY TU KEEP THE OISCHMARGE PH AT 6.0,

THE SYSTEM WELIABILITY wAS 963X,

13T QUARTER=1979 THE PVC INPINGEMENT TUBES IN THE MIST ELIMINATUR MAVE SHOWN CREEP FATIGUE,
TO REDUCE THE LUAD UN THESE TUBES, ADOITIONAL CHAINS ARE INSTALLED IN THE MIST ELIMINATUR BECTION
INSIDE THE SCRUBBER, THE LOW ALLOY CHAINS IN THE SCRUBBING SECTION HAVE EXPERIENCED SOME
CORROSIUN. THE PM CONTROL wILL BE IMPROVED (MINIMUM DISCMARGE PH OF 6.0) TO AVOID FURTHER
CORRUSIUN. A VARIABLE SPEED KILN OKIVE wiLL 8t ADDED TU THE SC#USBER 10 PExMIT BETTER CUNTROL OF
THE DRIEV PRUDUCT MOISTURE,

A RELIAUILITY OF 952 aAS REPORTED. THE DOWNTIME wAS REWUINED MAINLY FOR THE INSPECTION 0F THE
HMIST eLIMINATUN AND SCRUBBER INTERNALS,



STATUS YU APRIL 1979
SECTIUN 9 (CUNTINUED)

PERFUNMANCE DESCKRIPITON Fyn UPERATIUNAL FGU SYSTEMS UN INOUSTRIAL BOILERS

INSTALLATIUN wAmE REILHNULD CHEMICALS, [nC.
INSTALLATIu LULATIUW PENSACOLA, FLUK[UA

SuurCe (mARACTEN]S14CS WUULY & ULL (2X SULFuK) .
SUUNCE kAl lwg 8U,000 SCFm (TUTAL = 2 B0ILERS)

17Us000 ACFM o 5350 F (TuTaL = 2 BOILENWS)

2V0,0uU Li/ne STEAM (TUTAL)

NUMKE® UF SEPARATE FGD UNLTS e
NUMBER UF BUILENS BEING CUNTROLLED 2
SUUKCE CaPACIY 40 Mw (EQUIVALENT); TyulaL « 2 BUILENS,

(FUK THIS HePurT, UNLESS STATED UTHERWISE, 2000 SCFM = | EQUIVALENT M,
TrlsS IS JECAUSE GAS FLum NATE IS THE PRIMARY FACTOR IN MOOULE SIZING.)

CUNTRUL SYSTEM vEwDUK NEPTUNE AIRPOL, INC,

CUNTRUL PwULESS SODIUM CANBUNATE SCRUBYING

NEW /7 RETROF LT ' RETRUF LT

START=UP UATE JUNE, 1975

CONTROL SYSIEM STaTus OPLRATIONAL

Su2 WEMUVAL EFFICIENCY NOT AVAILABLE

SLUUGE UK BY=PRUDUCT LISPUSAL WASTEWATER THEATMENT AND DISCHAWGE TO TAILINGS POND
CUNTROL SYSTEm CuST SEE SECTIUN 13 FUR DETAILED ECONOMIC INFORMATION

BACKGRUUND INFORMATION

NEICHHULD CHEMICALS, INC. LUCATED IN FENSACULA, FLUKIDA UPERATES A TwQeBUILER STEAM PLANT
wRICH GENENRATES A TUTaL UF BU,UVO SCFM AT MAXIMUM LUAD, THE VIL AND aQUD FIRED BOILERS INSTALLED
IN 1975, AKE WATED FUN 100,000 Lu/HK STEAM EACH wITh TUTAL WEAT INPUT 300 MILLIUN 8Tu/mk.

EMISSIUNS ANE CUNIRULLED uY aN AINPOL AIN WUALITY CUNTRUL SYSTEM CONSISTING UF A VENTURI
SCHUBBEN AND SEPARATUN IN weICH PARTICULATE AND 502 REMUVAL UCCUR SIMULTANEDUSLY, SULFUR DIOXIDE
REMUVAL TAKES PLACE BY THE USE UF SUDIUM CAHBUNATE FGD TECHNULOGY, EACH SCRUBBER HANDLES 85,000
ACFM UF FLUE GAS AT S39 Fo THE TOTAL INSTALLEDL COST UF BUTH THE SCRUBHERS WITH STus STACKS (ATOP
THE SCNUSHEH) WAS $¢Tu,uuu IN 1973. Tme VENTUR] SCRUBBEKS (5 FT OIA X 18 FT MIGH) AND SEPARATORS
(1179 FT ula x 26 FT nlGH) ARE CONSTRUCTED OF 3ya $3 AND CANGBUN STEEL NESPECTIVELY. 1ME STuB
STACKS (6.5 FT UIA X 31 FV HiGH) anD FANS (UPSTREAM UF THE SCHRUUBERS) ARE CARBON STEEL,

PRESSUKE UWOP ACRUSS THE VENTURI VAWIES }7-24 IN w.G,

UPERATING HISTURY

NO INFURMATIUN HAS wEEN MADE AVAILABLE HY THE PLANT PENSUNNELUN OPERATING EXPERIENCE.
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5TATUS TU APKIL 1979

SECTIUN 9 (CUNTInUED)

PENFURMANCE DESCRIPTIUN FUR UPENATIONAL FGL SYSTEMS ON INDUSTRIAL BULLENRS

INSTALLATIUN NAME
INSTALLATIUN LUOCATIUN
SUURCE CHARACTERISTICS

SOURCE RATING

NUMBER OF SEPARATE FGO UNIIS

NUMBER OF BUILERS BEING CUNTRULLED

SOURCE CAPACITY

CONTROL SYSTEM VENUOK
CONTROL PRUCESS

NEw / RETROF1T
START=UP DATE

CONTROL SYSTEM STATUS

802 REMOVAL EFFICIEnNCY

PARTICULATE REMUVAL EFFICIENCY

WATER MAKE=UP

SLUDGE OR BY=FROOLUCT 01SPUSAL

CONTROL SYSTEM COST

RICKENBACKER AIR PUNCE bASE
CULUMBUS, OGhIV
CUAL (3462 SULFuUN)}
85,000 SCFM (TUTAL = 7 BOILENS)
277:0UU LB/MKR STEAM
1
7
27 mw (EQUIVALENT)}3 TUTAL = 7 BOILEWS

(FUR THIS NEPURT, UNLESS STATED OTHERWISE, 2U00 SCFw = | EWUIVALENT Mn.
THIS IS BECAUSE GAS FLUN RATE IS THE PRIMARY FACTOR IN MOUDULE SIZING.)

RESEARCH=COTTRELL/BARCY

LIMESTONE SCRUBHING

RETROFI1

MARCH, 1976

OPERATIUNAL

90%¢ (DESIGN)

ACTUAL REMOVAL 1S NUW LUWER DUE TU EASING OF NEBULATIUNS.
983

OPEN LOOP = 2.5 GPm/ma (MAX)

NON=FIXATED SLURKY Tu LINED POND
UNSTABILIZED CASU3/S08 SLUDGE TU LINED POND

SEE SECTION 13 FUR VETAILED ECONUMIC INFORMATION

BACKGROUND INFURMATION

UN MARCH 11, 1976 THE FIRST U.S. INSTALLATION OF THE SnEDISH BAHCU SULFUR OIOKXIVE REMOVAL SYSTEM
wAS PLACED IN SERVICE AT RICKENSACKER AIR FORCE BASE IN COLUMBUS, OHIU. THE SYSTem, MANUFACTURED
8Y A.B. BAHCO VENTILATION OF ENKOPING, SwEDEN, DISTRIBUTED EXCLUSIVELY IN THE UNITED STATES BY
RESEARCH/COTTRELL, wAS URIGINALLY INSTALLED A1 RICKENGACKREW TO MANDLE THE FLUE GAS FROM SEVEN
31 MM BTU/MR STUKER=TYPE COAL FIRED BOILERS INSTALLED BETwEEN 1954 AND 1956. IN JUNE 1977, A NEw
60 MM BTU/HR BOILER CAME INTO SERVICE. THIS UNIT WEPLACED 2 UF THE ULDER BUILERS, AND A THIRD WAS
PLACED ON STAND=8Y, THE BOILERS ALL FIRE A HIGH SULFUR (3.6%) CUAL.

TME RICKENSBACKER EMISSION CONTROL SYSTEM CUNSISTS ESSENTIALLY OF A MECHANICAL CULLECTOR, 2=STAGE
BACHO SCRUBBEN TUWEN, LIMESTONE STORAGE AND WANDLING SYSTEM, CLARIFIER, BOUSTER FAN AND ASSOCIATED
DUCT=wORK., PUMPS, CUNTROLS., AND A SLUDGE LISPUSAL POND,

SULID PARTICULATE ANU SULFuUR DIOXIDE=LADEN FLUE GAS TAKEN FHUM EACH UF THE EXISTING 31X
STACKS IS FED THRUUGH A CUMMON MEADER AND INTU A MECHMANICAL CULLECTON WHEKE PRIMARY PARTICULATE
AEMOVAL TAKES PLACE. THE MECHANICAL COLLECTOR HAS A DESIGN NEMOVAL EFFICIENCY OF 70 PERCENT AND

WAS INSTALLED PRIMARILY TO REDUCE FAN WEAK, THE PARTIALLY CLEANED GAS THEN FLUWS INTU THE BACHO
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SECTION 9 (CONTINUED) '
PERFURMANCE DESCRIPTION FOR OPERATIUNAL FGD SYSTEMS ON INOUSTRIAL BOILERS
RICKENSACKER AIN FONCE SASE; COLUMBUS, OMIO (CONTINUED)

TOWER WHERE ADOITIONAL PARTICULATE AND PRIMARY SULFUR DIOXIDE REMUVAL TAKES PLACE,

THE BACHO SCRUBMING VESSEL IS A VERTICAL TOWER CONSISTING UF Twy SCRUBBING STAGES. GAS FLOWS
THRQUGH THE TUWER wWERE IT IS CUNTACTED wITH A LIMESTUNE SLURRY, AFTER PASSING THROUGH THE
FIRST SCRUBHING STAGE, ENTRAINED MOISTURE IS REMOVED 8Y A CYCLONIC TYPE MIST ELIMINATOR, ThE
GAS THEN PASSES THRUUGH A SECOND SCRUBBING STAGE AND A SECOND CYCLONIC MIST ELIMINATOR, TME
CLEANED GAS IS UISCHARGED TU THE ATMOSPHERE THROUGH A STUB 3TACK ATOP THE ABSURBER TOWER,

FINE MEIH LIMESTUNE IS EMPLUYED AS THE REAGENT IN THE SCRUBBING SYSTEM, THE SCRUBBING SLURRY I8

PUMPED TO THE AUSORBER WHERE IT 1S CONTACTED WITH THE FLUE GAS IN A COUNTERCURRENT FASHION,

THE SPENT SCRUBBING SOLUTION IS DISCHARGED TO THE THICKENER WHERE TME WASTE SOLIDS SETTLE OUuT,
THICKENER QVERFLOW 18 RETUHNED TO THE MIX/HOLD TANK, THICKENER UNDERFLOW IS DISCNANGED TO A Se
ACRE MYPALON=LINED DISPUSAL POND. THIS PUND IS LOCATED APPROXIMATELY 400 FEET FROM THE ABSURBER
TOWER, CLEAR WATER FRUM THE POND IS RETURNED T0 THE PROCESS AS MAKE=UP WATER IN THE SLURRY TANK,

REFER TU FIGURE 14=~31 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTOKRY
MAR, 76 THRUUGN OCT. 7e THE INITIAL OPERATION PROCEEDED IN AN OPEN=WATER=LOUP MUOE BECAUSE THE
THICKENER WAS NOT YET COMPLEIELY INSTALLED. SULFUR DIOXIDE INLET CONCENTRATIONS WERE IN THE 1800 T0
2000 PPM RANGE, HIGH OXYGEN CONCENTRATIONS ALSO EXISTED IN THE FLUE GAS HBECAUSE THESE OLDER, IN=
EFFICIENT BUILENS OPERATE AT 150 TO 160 PERCENT EXCESS AIR RATES, SULFER OIOXIDE REMOVAL. EFFICIENCY
. WAS IN THE LOW 90 PERCENT PLUS NANGE. EARLY PRUBLEMS WERE PRIMARILY OF A MECHANICAL NATURE USUALLY
ASSOCIATEL wITh START=UP, THE MAJOR STARV=UP PRUBLEMS wERE aS FULLOWSS
UP PROBLEMS WERE AS FULLUNWSS o
1. ELECTHICAL CIRCUITS AND SYSTEM CUNTROL PANEL.
2. PUMP MALFUNCTIUN=SPANE PARTS SHIPMENT DELAY,
3« SEDIMENTATIUN BUILDUP IN THE SCRUBHER VESSEL (THIS WwAS DUE PRIMARILY TO OPERATION AT
HIGHER THAN DESIGN SULIDS CUNCENTRATION IN THE SCRUBBING 30LUTION BECAUSE THE THICKENER
WA3 NOT YET IN SERVICE PLUS GRIT GETTING THRUUGH ThE LIME SLAKER GRIT REMOVAL STEP),
Q. FAMILIARIZATION UF THE OPERATING STAFF WITH THE MECHANICS OF THE PROCESS,
9. I.De. HOUSTER FAN PWUBLEMS, AUDITIONAL BHACING, AND EPOXY GROUTING wAS REQUIRED TO 3TOP

THE ELEVATED FAN CUNCRETE SUPPORT FROM VIBRATING WHILE THE FAN WAS OPERATING.

NOV. 76 THRUUGH JUN, 77 DUNNTIME WAS LESS ThAN SZ. OPERATING PROBLEMS WERE HECHANICA;' AND
CONTROL= RATHEN THAN PROCESS<HELATED. FANSRELATED PRUBLEMS ACCOUNTED FOR OVER 753 OF THE ACTUAL
DOWN=TIME. THIS RESULTED FROM EXCESSIVE FaN VIBRATIONS CAUSED 8Y BEARING, SUPPORT, AND INSTRUMENT=
ATIUN OIFFICULTIES. 1IN APRIL 1977, THE FAN WHEEL DEVELOPED A CRACK IN THE RIM ATTRIBUTED TO

FATIGUE FROM RESOUNANT VIBRATION, TME FAN WAS SENT BACK TO THE MANUFACTURER, AMERICAN STANDARD, WMO

114



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PENFURMANCE DESCRIPT[un FOR UPERATIUNAL FGU SYSTEMS UN INOUSTRIAL BOILENS

RICKENDACKEN AlK FQRCE BASE: CULumMBUS, UMlQ (CUNT INUED)

MACE THE wEWUIRED MUDIFICATIONS, ThHE ORIGINAL FAN WAS RADIAL SLADE wITM RIMS, AND A MAJUK MOOIFI~
CATION wAS CHUPPING THE RLMS UFF, THeWEBY REDUCING THE DIAMETER. THE FAN waS RETURNED IN EARLY MAY
AND THE VIBRATIUN PNUBLEM WAS SULVED, OUTHER UPERATIUNS WERE RELATIVELY PROBLEM=FREE. THERE WERE
NU CUWNRUSLUN, EROSIUN, SCALING, UR PLUGGING PRUBLEMS., THE SYSTEM BEGAN RUNNING ON LIMESTONE IN
APRIL, AS ParT UuF THE EPA TEST #ROGRAM, LIMESTUNE PERFURMED WELL, YIELDING AUEGUATE REMUVAL,

On Junk 3kU, THE STEAM PLANT waS SHUTDUWNN FOR THE TIE~IN OF THE NEw NO. 8 BOILER. TIE IN wAS COM=
PLETED IN JunE.

AUG. 77 The ARMS BROKE UFF IN THE 29«FOOT DIAMETER THICKENER TANK, CAUSING A 30 DAY DOWNTIME,
SEP. 17 A MAKE=UP wWATER BUOGSTER PUMP HAD TU BE REPLACED.
ucT, 77 THE MUTUN DRIVE ON THE SLAKER BELT HaD TO BE REPAINED, ALTHOUGH ThE SLAKER IS NO LUNGER

USED miTw THE LIMESTUNE REAGENT, THE BELT 1S USEL TO CUNVEY ThHE LIMESTONE TO TNHE DISSOLVING TaNK,

15T UUARTLH=1978 IT WAS DISCUVERED THAT WITH A STUICHIUMETRIC RATIO QOF 0.75 THE REQUIRED DEGHEE
OF SUQ WEMUVAL CAN E ACHIEVED. THE CURRENT REGULATION LIMITS EMISSIUNS TO 2.2 LBS/MM BTU HEAT
INPUT.  DURING THE JANUARY BLIZ2ARD, SOME FREEZE-yp PRUBLEMS wERE ENCUUNTERED.

DURING JANUARY THE BOILERS OPENATED 744 HUURS AND THE FGU SYSTEM OPENATED %96 HOURS YIELDING OPER=~
ABILITY ANO AVAILABILITY INDEX VALUES OF s0x, ALL DOWNTIME was ATTRIBUTABLE Y0 FREEZE-uPS OURING
SLIZZARU COWUITIONS. ODURING FEBRUARY, THE BOILERS OPERATED 672 HUOURS AND THE CUNTROL SYSTEM QPERA=
TED 168 MUUNS, MOWEVER THE FGD SYSTEM was AVAILABLE 551 HUURS, THEREFORE THE OPERABILITY INDEX wAS
252 wHILE THE AVAILABILITY waS 822, THE ABSORBER LINES WERE THAWED OUT FEBRUARY 6, BUT DURING
FEBRUARY, THE GOVERNOR OF OHIO TEMPORARILY SHELVED POLLUTIUN CUNTRUL REGULATIUNS, THEREFURE THE

FGD SYSTEM wa$ NOT UPEMATED ALTHOUGH 1T waAS AVAILABLE PUN UPEKATION, THE IYSTEM WAS SHUTOOWN ON

FEBWUARY 13 AND DLD NuT OPERATE DunInG MAKCH,

@ND QUARTEKR=1978 SYSTEM WAS RESTARTED APRIL 10 AND wAS REPURTED TU HAVE RUN WITH A 100X OPERA=
SILITY INDEX vaLue FOR THE REMAINING PENIUD. PLANT REPURTED THAT aLL PHEVIUUS PRUBLEMS MAVE
BEEN CURKECTED., ODURING THE LAST PONTIUN UF THe €ND QUARTEX THE BUILER LOAD UROPPED TO ITS SuMMER

LEVEL, ABOUT 30 MM 8TU/nN, AS UPPOSED Ifu THE MAXIMUM COLD SEASUN LUAD UF 1%G MM 8TU/hk,

3RD CUARTER=1974 THE SYSTEM UPERATED wITn AN AVATILABILITY INUEX UF UVER 99.5X FOR THE

PERIUL. THE SCRUbBER wAS CLEANED AND INSPECTED DURING A S~DAY BUILEK MAINTENANCE QUTAGE aND

FUUND Tu BE RELATIVELY FREE UF CURHUSION AND SCALING, THE SYSTEm was OBTAINING ABQUT 753 Su2
REMOVAL, WwHICH waAS SUFFICLENT TU MEET THE KEGULATIUN., whiLE THE BUILER 1S OPERATING AT ITS REDUCED
SUMMER LUAD, FRESH MAKE=UP AIR IS5 BEING MIXED WITH THE FLUE GAS ENTERING THE F,0, FAN TU MAINTAIN
FULL GAS PRESSURE ANUD VELUCITY THKUUGH THE ABSURBE#H,
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SECTION 9 (CONTINUED)
PERFORMANCE OESCRIPTION FOR OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL HOILERS
RICKENBACKER AIR FORCE 8ASE; COLUMBUS, OMIO (CONTINUED)

4T QUARTER=1978 THE FGD SYSTEM EXPERIENCED 36 MOURS UF DUWNTIME DURING THE PERIUD FOR AN OVERALL
AVAILABILITY INDEX OF 98,4%, MUST OF THE DUWNTIME wAS CAUSEU BY A BROKEN wELU OUN THE FAN

HOUSING, THE NUCLEAK DENSITY CONTROL VALVE ON THE CLARIFIER UNDERFLUW DEVELUPED PRUBLEMS AND waAS
REPAIRED BY THE MANUFACTUREX. THE SCRUBBER OPERATOR REPURTED THAT SHUTDUWN/STARTUP 13 A 3MOOTH
PROCEDURE. A CLEANOUT/MAINTENANCE SHUTDOWN 18 TENTATIVELY SCHEDULED FUR LATE WINTER,

13T QUARTER=1979 THE FGO SYSTEM OEMONSTRATED AN AVAILABILITY OF ABOUT 9%5.63 DURING TME REPORT
PERIOD. PLUGGING OF THE FIRS) STAGE LEVEL TANK LINE CAUSED A 4=0AY OUTAGE IN EARLY MARCM. DOUE TO
COMPLIANCE TESTS B8EING CONOUCTED, THE SYSTEM MAS BEEN OPERATING AT A HIGNEN LIMESTONE FEED STUICHIO=
METRY AND ACHIEVING 302 REMUVAL EFFICIENCIES AS HIGH AS 8U=8% PERCENTs THE MIGH LIMESTONE FEED RATE
MAY HAVE CAUSED THE PLUGGING PROBLEM, PLANS ARE BEING MADE TU TEST THE SYSTEM wITH PEBBLE LIME,

THE CLEANOUT/MAINTENANGE SHUTDOWN URIGINALLY SCHMEDULED PUR LATE WINTER HAS BEEN POSTPONED UNTIL JUnE
AND WILL ACCOMPANY AN & TO 10 DAYS BOILER INSPECTION,
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PERFURMANCE UESCRIPTIUN FUN UPEWATIUNAL FGU SYSTEMS Un INDUSTHIAL wUILENS

INSTALLATIUN Name TEXALU INCURPURATED

INSTALLATIUN LULATUN SAN ANUU, CALIFONNIA

SUUNCE CHARACTERISTICS UIL (1.73 SulLFuwk)

SUURCE kATIwG 347,000 SCFm (TUIAL = &9 HULILENS)

22,000 ACFm & bUU k¢ FUR EACN UF ¢¢ FGD SYSTEMS
80,000 ACFM & 60U F, FUR EACH UF ¢ FGL SYSTEMS
1U,U00 ACFM & 6UU F, PUR EACH UF § SYSTEMS

NUMGBER UF SEPARATE #GD unifs 9
NUMBER UF dUILENS BEING COwlHOLLED 29
SUURCE CaAPACITY 173 da (EUULIVALENT)) 1500 MILLIUN BTU/HKE TUTAL = 29 BUILERY

(FOR THIYS wEPUNT, UNLESS STATED UTHERWISE, 2U0U0 SCFM = | EQUIVALENT Mw,
THIS I3 SECAUSE GAY FLUW KATE 1§ Tme PRIMAKRY FACTOR IN MODULE 312ING,)

CONTHUL SYSTEM vEnOUK CELLCUTE

CONTHUL PNUCESS SOVluM HYDWUXIUE SLNUBHING
NEn /7 RETWOFIT RETRUFI

START=UP LATE NUVEMHER, 1973

CONTROL SYSTEM 3TaTuS UPERATIONAL

S0@ NEMUVAL EFFICLENCY 73X (10v0 PPM @ INLET)
SLUDGE UN B8Y<PRODUCT O1SPOSAL NASTENATER TREATMENT

HALF UF THE SCHNUBHER UWDERFLUW IS THEAIED ANO RECYCLED A3
BUILEN FEEURATEN? THE OTHEN HALF GUES TU WASTENATER
D1SPUSAL wELLS.

CONTROL SYSTEM CUSI SEE SECTIUN 13 FUR UETAILED ECONOMIC INFURMATION

BACKGRUUND INFURMAT1ON

TEXACU USES SEVENAL OIL=FIREL BOILERS A7 THE SAN ARDU, CALIFURNIA SITE, THE STEam 13 INJECTED
INTO OIL wELLS 10U FACILITATE OIL FLUW, NINE (S0 MILLION BTU/MK EACH) OUT OF A TOTAL 38 3TEAM
GENERATURS mILL HAVE DUCON FGOD SYSTEMS, THE NINE UNITS wITH DUCUN SYSTEMS ARE REPORTED SEPARATELY
REPORT, THE UTHER 29 GENERATURS ARE IN THREE OIFFEMENT S1ZES: Tw0, EACH & 180 MILLION BTU/NR,

23 EACH @ SV MILLION sTu/MR, AND FIVE, EACH @ 20 MILLION BTU/MK, THE FUEL UIL MAS A TYPICAL SULFUR
CONTENT OF 1,.7%,

THE FLUE GASES (80,000 AGFM FROM THE LAWGE, 22,000 ACFM FRUM THE INTERMEDIATE, AND 10,000 ACFM
FROM THE SMALL GENENATURS o 800 F) ARE SCKRUBBED BY FGD SYSTEMS SUPPLIED B8Y CEILCOTE COMPANY IN
NOVEMBER 1973, EACH BUILER IS FOLLUWED 8Y A WUENCHING CRAMBER AND A SCRUBBER. THE 3CRUBBERS, WHICH
ARE MURIZUNTAL TUWENS PACKED wlTH @ In. TELLERITE PACKINGS, ANt UF S1ZES: 1S FY LONG X 1S FT WIDE X
20 FT MIGH (2 LARGE UNITS), 15 FT LONG X 1S FT wIDE X 9,% FT HiGH (22 INTERMEDIATE UNIT3)s AND THE
GAS FLUWS ACRUSS THE NUNIZUNTAL SCRUUBER WHEREAS THE LIQUID I3 SPRAYED PRIMARILY IN A CROSS=CURRENT

MODE. THE ABSUWRMER SECTION IS FULLOWED BY A SHUNTEK PACKED DEPTH WHICH SERVES AS A MIST ELIMINATUR
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SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGU SYSTEMS ON INOUSTRIAL BOILERS

TEXACU INCURPURATED:; 3AN ARDO, CALIFORNIA (CONTINUED)

(Me€), THE SCHUBBING LIQUOR IS A MIXTURE DOF NATURAL WATER AND S0% NAOH SOLUTION, THE TYPICAL
L1QUID MASS FLUX VALUES ARE 2000=3000 LBS/WR FT2, A L/G RATIO OF 11 GAL/1000 SCF IS USED AND PH AT
THE INLET IS 8.vu. THE FLUE GASES ENTER THE UUENCHERS AT 600 F WITH 1000 PPM S02 AND LEAVE THE Mef£’3
AT 160 F WITH LESS THAN 283 PPM S02. THE SPENT LIQUOR I3 SPLIT INTU TWO 3TREAMS, ONE RECYCLED AS
BOILER FEED WATER AFTER REMUVING FLYASH AND SUFTENING, THE UTHMER IS DISPUSED OF IN WASTE=WATER
DISPOSAL wELLS.

THE ABSURBER MODULES, DUWNSTREAM DUCTWORK, STACK AND THE [.D. FAN ARE MADE OF FRP, WHEREAS THE
PACKING 15 POLYPRUPYLENE, THE QUENCHER SECTION IS 336 SS, WHEREAS THE SPENT LIGUOR PIPING, CAUSTIC
TANKS, AND THE CAUSTIC FEED LINES ARE MILD STEEL.

REFER TO FIGURE 14+37 IN SECTION 14 FOR A DETAILED PRUCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING MISTORY
THE MAJOR OPERATIONAL PROBLEM ANEAS ARE?

1. THE QUENCHER SECTION WAS SUFFERED SEVERE CORRUSION DUE TO ACID ATTACK.

2. FRP LINER DETERIORATES DUE TO MECHANICAL ABRASION DURING CLEANING OPERATIONS. IT NEEDS
OCCASIONAL RESURFACING. '

3. THE PACKED 8EDS ARE FREQUENTLY PLUGGED BY FLYASH, THE OIL IN THE NATURAL LIQUOR HAS CAUSED
FOULING OF THE PACKED BEDS.

4. OCCASIONAL OVERINJECTION OF CAUSTIC HAS RESULTED IN PLUGGING OF SPRAY NOZZILES BY SCALE.

137 QUARTER=1978 DUE TD THE LUW 302 REMOVAL AND HIGH MAINTENANCE COST OF THE ABOVE OESIGN, TEXACO
HAS UNOERTAKEN A TEST PROGRAM WHICH, IF SUCCESFUL, WILL PHASE OUT THE PRESENT SCRUBSERS 8Y THE END
OF 1979, FOR MURE INFURMATIUN ON THE PROGRAM SEE THE UTHER TEXACU, SAN ARDO BACKGROUND INFORMATION
ENTRY (N SECTION 10 UF THIS REPORT,

2ND QUARTER=1978 THE AVAILABILITY OF EACH FGD SYSTEM wAS APPROXIMATELY 94X, ON AN AVERAGE, ONE
SYSTEM wAY SHUTOUWN TWO DAYS A MONTH FOR MAINTENANCE,

3RD QUARTER=1978 THERE WAS NO MAJOR OUWNTIME DUE TO EQUIPMENT OR PROCESS FAILURE. THE SCRUBBERS
WERE DOWN FUR SCHEDULED MAINTENANCE FOR ABOUT 8 MOURS PER MONTH REQUIRING ABOUT 24=MAN=HOURS PER
UNIT, GENERALLY DURING TMIS REGULAR MAINTENANCE PERIOD THE PACKING I8 NEPLACED AND THE INTERNALS
INSPECTED AND CLEANED. TEXACO IS CONSIDERING CONVERTING FROM NAQM TO NARQCO3 A3 THE REAGENT. NO
TIMETABLE HAS BEEN ESTABLISHED FUR SUCH A TRANSITION.

4TH QUARTER=1978 UPERATIONAL PRUBLEMS OF CORRUSION IN THE UUENCHER, AND ABRASION AND PLUGGING IN
ABSORBER CONTINUED. THE ABSORBERS ARE MOUNTED ATOP THE GENERATORS WITH ONLY 1| QR 2 FT CLEARANCE,
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PERFURMANCE OESCRIPTIUN FOR OPERATIUNAL Fop SYSTEMS ON INOUSTRIAL BOILENS
TEXACO INCORPURATED) SaN ARDO, CALIFURNIA (CONTINUED)

HENCE, THE HEAT LUSSES FRUM THE RADIATION SECTIUN WEAKEN THE FRP SHELL oOF THE AB80RBERS, IN ™IS
QUANTEN, EACN SCRUBBER waAS SwyT DUWN FUR MAINTENANCE FOR AN AVERAGE TIME OF 100 WOuRs,

137 QUAKTER=1979 THE SCRUBBENS CUNTINUED TU UPERATE THRUUGH THIS PERIQD WITH HIGH MAINTENANCE
HEQUIKEMENTS, TYPICALLY, A SCRUBBER WUULD BE BROUGHT OFF THE LINE AS THE PRESJURE LROP INCREASED
BEYUND 10 Iwn, WeGo AND THE 802 REMOVAL EFFICIENCY FALLS BELOW 70X, THE INTERNALS WUULD BE CLEANED
AND SuMe TELLERETTE PACKING RINGS wQULD 8E REPLACED. ON aN AVERAGE A ScRuBBER WOULD BE 00wn FOR
THU DAYS EvERY MONTH FUR MAINTENANCE, THIS PLANT HAD UPERATED 33 CEILCOTE 3CRUBDERY, suT 9 ARE
BEING DISCUNTINVED OUE To POOR 302 REMOVAL AND MIgGH MAINTENANCE COSTS. THESE 9 UNITS aRe BEING
REPLACED bY 3 oucow SChUBBERS,
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STATUS TU APRIL 1979

SECTIUN 9 (CUNTINLED)

PERFURMANCE DESCRIFTIUN FOK UPERATIUNAL FGL SYSTEMS un INOUSTHMIAL BUILENS

INSTALLAT.IUN wamE
INSTALLATILY LUCATIUN
SUURCE (HAWACTERISTICS

SUURCE ®ATING

NuMaeN UF SEPARATE FGU UNITS
NUMBER UF BUILERS beING CUNTRULLED

SUUKRCE LAPACITY

CONTHOL SYSTEM VvENDUR

CUNTROL PRUCESS

NEW 7/ RETRUF1TY

START~uP OATE

CONTRUL SYSTEM STATUS

802 WEMOVAL EFFICLENCY
PARTICULATE WEMUVAL EFFICIENCY
SLUDGE UR BY<PRUDUCT DISPUSAL
CONTRUL SYSTEM COST

1EXASGULF

GRANGEK, ATUMING

CUAL (V,/SX SULFuK)

144,000 SCFm (TUTAL = 2 BUILENS)
600,000 LB/HN STEAM (TUTAL)

2

e

70 Mw (EQUIVALENT); TUTAL = 2 BUILERS

(FON THIS MEPURT, UNLESS STATED UTHMEWWISE, 20y SCFM = 1 EQUIVALENT Mw,
THIS IS BECAUSE GAS FLOAW RATE 1S THE PRiMAKY FACTUR IN MUOULE SIZING.)

SnEMLO INC.

SODIuM CARBUNATE SCNUBBING

NEW

SEPTEMBER, 1976

UPERATIONAL

90X (860 PP ¢ INLET)

99,32 LNOT=S1VE ESP w/PRECEDING MECHMANICAL COULLECTOR)
WASTEWATER TREATMENT

SEE SECTION 13 FUR UETAILED ECONGMIC INFORMATION

BACKGROUND INFURMATION

TEXASGULF INC. MAS BEEN OPERATING A NEN SUDA ASH PLANT (1 MM TONS/YR) AT GRANGEK, WYUMING, SINCE
SEPTEMUER 1976, Twl BUILEKS GENENATE A TOTAL UF 500,000 LBS/AN SATURATED STEAM o 300 PSIG.

UNIT EFFICIENCY 13 85X #HEN BURNING WYUMING SUB=gdITUMINUUS CUAL, #HICH HAS 13.97% MOISTURE, 6.,43X
ASry 0,752 SULFUR, AND A MEATING VALUE OF IS 10,424 8TU/LY ON Aw AS=RECEIVED WASIS. EACM BUILER
BURNS APPROXIMATELY 25,000 LB/MN OF THE CUAL.

AFTER FLUE GASES LEAVE EACH BUILER, (150,150 ACFM & 350 F) InEY PASS THRUUGH A MECHANICAL
COLLECTOUR, ESP, ECONUMIZEW, AND WET SCRUBWER., (TmE ECUNUMIZEN IS LOCATED AFTER THe PRECIPITATOR
OECAUSE THE ASH FROM WESTENN CUAL IS CULLECTED MURE EFFICIENTLY WREN THE GAS 13 WUT). THE CYCLUNE
AND E3SP TOGETWHER MAVE A PARTICULATE REMOVAL EFFICIENCY OF 99.3%., THE SCRUBBING UNITS, INSTALLED
UOWNSTREAM DF THE ECOUNUMIZER, wENE SUPPLIED BY SwEMCO IN SEPVEMHUER 1976, THE SYSTEM CUNS1STS OF
A QUENCHER, A SIEVE TRAY ABSORBER (1S FT DJIA X 20,5 FT HIGN) AND A BYPASS. THE ENGINEERING WORK
®A3 DUNE BY A.Ge MCKEE & CU., FLUE GAS IS SPRAYSCUULED FRUM 350 F TD 125 F AS IT ENTERS THE
GUENCHER wITH 19 PVC NUZZLES On FIBERGLASS HEAUERS AND IS5 DINRECTED INTO THE CIRCULATING LIQUOR
IN THE ARESERVOIR, THE GAS BUBEBLES UP THROUGHM THE LIGLUUN, ENTENS THE ADJACENT ABSUMBER, TRAVELS
UP THRUUGH Twy SIEVE ThAYS, AND 4 MESW TYPE MIST ELIMINATUR UF TEFLON AT THE TOP. SCRUBBING
LIGUOR (700 GPM TU THE ABSURBER, 300 GPM TO THE UUENCHER) 1S RECIRCULATED FROM THME SCRUBBER PuUMP

TANK anICH RECEIVES THE SCRUHBER EFFLUENT (1023 GPM)., PN VALUE IS MAINTAINED Al 8.3, A CONSTANT
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTIUN FUR OPERATIONAL FGD SYSTEMS un INDUSTIRIAL BOILERS
TEXASGULF; GRANGER, wYOMING (CONTINUED)

BLEED=0FF (250 TO 487 LB/MIN) CONTAINING 43 OF SODIUM SALTS IS PURGED TO A HOLDING POND FOR EVAPORAe
TION, THE CLARIFIED MAKEUP WATER (60 TD 93 GPM) IS uSED FUR M=E WASHING (15 GPM) AND QUENCHER SPRaAY
(45 TO 66 GPM), MAKEUP SUDA ASH 3UX BY WEIGHT, I8 FED FRUM A LIQUOR HEAD TANK TU THE SCRUBBER PUMP
TANK AT A MINIMUM RATE OF 56 L3/MIN AND MAX, RATE OF 119 LB/MiN,

EACH AHSORBER IS DIVIDED VERTICALLY INTU Two SECTIONS, ONE OF WHMICH HAS A DAMPER AT THE TOP,
THIS PERMITS CUHTAILMENT OF GAS FLOW THROUGH MALF OF THE UNITS AT LOW LOADS. THE ABSORBEWN,
THEREFORE, CAN OPERATE AT THE DESIGN EFFICIENCY WMEN THE BOILER PROVUCES FROM 25X TU 100% OF ITs
RATED OUTPUT. THE ABSURBER BYPASS ALLOWS UP TO 25X OF THE INCOMING WOT FLUE GA3 TO BE DIVERTED.
TYPICALLY, TEXASGULF yUSES THE BYPASS TO KEEP THME FLUE GAS IN THE STACK 10 F WARMER THAN THAT AT THE
SCRUBBER OUTLET. THE ABSONBERS ARE MADE OF CARBUN STEEL wITh FLAKED GLASS LINING AND THE TRAYS ARE
OF INCONEL 625. THE RECIRCULATION TANKS ARE MADE UF FRP AND THE STACK (7.% FT ID x 150 FT HEIGHT)
I3 DOUBLEWALLED, INSULATED STEEL TYPE WITH FLAKED GLASS CUATING BY CEILCOTE GUMPANY.

REFER TO FIGURE 14=38 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING WISTORY
THE THROAT IN ONE OF THE QUENCHERS WAS REPLACED BY THAT UF INCONEL 625 BECAUSE OF CURROSION
PROBLEMS,

137 QUARTER=-1978 THE OUTLET DUCTNORK, WHICH wa$ CORRODED DUE TO THE ACID CONDENSATE, wAS TO BE
REPLACED. THE SYSTEM OPERATED WITHOUT ANY MAJOR PROBLENS,

2ND QUARTER=1978 OURING A MAJUR ELECTRICAL TURNAROUND, THE SCRUMBBER MODULES WwERE CLEANED AND
REPAIRED, SLUUGE FROM THE TRAYS WAS REMUVED AND THE OUTLET DUCTWURK WAS REPLACED BY 304 88, THE 302

MEASURING INSTRUMENTS wERE BEING UPGRADED BY LEAR SIEGLER, THE SUPPLIER.

3RD QUARTER=1978 DURING THE REPORT PERIOD, THE BUILER AND FGD SYSTEM WERE DOwN TWICE FOR
SCHEDULED INSPECTION OQUTAGES. DUWNTIME wAS & DAYS FOR ONE MODULE AnNUD 2 DAYS FOR THE OTHER, S0ME
MINOR PLUGGING WAS UBSERVED OURING THE INSPECTION PERIUDS,

4TH QUARTER=19/8 DURING TWIS PENID0s DUTAGE OCCURRED UN NU. 2 BUILER FUR A DAY IN OCTOBER. IN
NOVEMUER, THE NO. 2 BUILER wAS DUWN FOR SCHEDULED INSPECTIUN FUR 2.5 0AYS, DURING THIS TIME, THE
TRAYS AND INTERIOR UF THE SCRUHBER WERE CLEANED, SOME OF THE PIPING LEADING TO TRAYS waS REPLACED,
SOME OF ThE PLUGGED NOZZLES IN THE QUENCHER WERE EITHER CLEANEL OR REPLACED, THE RELIABILITY INDEX
VALUE FOR 8OTH SCRUBBERS wAS ABOUT 100x,
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STATUS TQO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE VESCRIPTIUN FUR OPERATIUNAL FGD SYSTEMS ON INOUSTRIAL BOILERS
TEXASGULF 3 GRANGEN, wYOMING (CONT InUED)

137 QUARTER=1979 QURING THE PERIUD, B80TH BOILERS WENE DUWN FOR ONE DAY EACH IN MARCM FOR
SCHEDULED MAINTENANCE, UN THESE DAYS, THE ABSORBER DRAIN LINES WENE EXTENDED. THESE LINES (10 IN
UIA, INCUNEL 02%) WERE NOT IMMERSED PROPERLY IN THE RECINCULATION TANK LIQUOR. HENCE, SUME OF TME
FLUE GAS w0OULD BYPASS [NTO THE RECIRCULATIUN TANK NITH THE ONOP OF LIGUID LEVEL IN UUENCHER,

IN ADDITIUN, A NEW INSTRUMENTATION STRATEGY wILL BE INCORPORATED SHORTLY, 80 FAR, THE
RECIRCULATION PN MAS BEEN MEASURED BY ANALYZING SAMPLES TAKEN ONCE EVERY 8 HOURS, THE NEN SCHEME
WILL MAVE INDICATOR/CUNTROLLERS FOR BOTH DENSITY AND PW OF RECIRCULATION LIQUOR, THE APPROXIMATE
SET POINTS WILL BE 1.08 AND 6.5 RESPECTIVELY, OENSITY wILL BE TME PRIMARY PARAMETER CONTROLLING THE
FLO® OF MAKEUP NAZCU3 LIQUUR. ONCE THE OENSITY IS STABILIZED, THE PN CONTROLLER WILL SUPERSEDE THE
DENSITY CUNTROLLER IN ADJUSTING THE MAKEUP LIUUOR FLOW RATE.

THE KRELIAGILITY VALUES FOR 8OTH THE SCRUBBERS WERE 100X FOR THE PERIOO,
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STATUS TO APRIL 1979
SECTION 310

DESIGN IwFURMATIUN FUN UNDEN CunSTRUCTIUN FGu SYSTEAS ON INOUSTRIAL BOILERS

INSTALLATIUN NaMg ARCUZPOLYMERS, InNC,

InSTALLATIUN LOCATIuN HMONACA, PENNSYLVAN]A

SUUNCe CrAWACTENIDIICS CUAL (3,03 SULFUR)

SUUNCE HATING 305,000 SCFM (TOTAL = 3 BOILERS)

900,000 LB/HN STEAM & TU0 PSIG AND 700 F.

NUMBEN UF SEPAKATE FGY UNITS 3
NUMBER OF JUILERS BEING CONTROLLED 3
SUURCE CaPaCITY 152 Mw (EUQUIVALENT)S TUTAL = 3 BOILERS

(FOR TnIS REPURT, UNLESS STATED OTHERNISE, 2000 SCFM 3 1 EQUIVALENT Mw.
THIS 15 BECAUSE GAS FLUW RATE I8 THE PRIMARY FACTOR IN MODULE SIZING.)

CUNTRUL SYSTEM VenpUK FMC ENVIKUNMENTAL EQUIPMENT
CunNTwuL PrOLESS DOUNLE ALKALI (CUNCENTRATED)
NEW / RETWROFLT RETRUFIT

STAwT=uP palE JUME, 1980

CUNTRUL SYSTEM STATUS CUNSTRUCTIUN

Sud REmuva, EFFICIENCY 90X (1,800 PPN @ INLET)
PARTICULATE REMUVAL EFFICIENCY 99.52

SLUUGE UR dY=PRUDUCT UISPOSAL DEnATERED SLUNRY TU LANOFILL

FLYASH ADUDITIUN TUu DEWATERED CAS03/CAS04 FILTER CAKE,
THEN TO LANDFILL,
CUNTRUL SYSTEm COST StE SECTIUN 13 FUN DETAILED ECONOMIC INFORMATION

BACKGROUND INFONMATION

ARCO/PULYMERS, BEAVER VALLEY PLANT LUCATED NEAW MUNACA, PENNSYLVANIA, ANWARDED A CONTRACT
IN JUNE 1970 Tu FMC TU INSTALL TAREE FOUR=STAGE 0ISC CUNTACTOR SCRUBBERS, THE 3YSTEM
WILL UTILIZE THME FMC DuUBLE ALRALL PRUCESS wiTh THE SCHUBBEKRS SHARING A CUMMON REGENERATION UNIT,

THREE WUILENS GENENATE PRUCESS STEAM USED 10 UPERATE A TURBINE wHICK GENERATES i8 TU 20
KVA (CAPACITY 35 KvA). fIne STEAM NATE FOR EACH BUILEW I3 300,000 L8/HR @ 700 PIIG AND 700 F,

TOTAL MEAT INPUT S 11yy mMM $Tu/nke  PULVERIZED CUAL (3.0% SULFUR) 13 THE FUEL U3ED WITH AN ASN
.CONTENT UF 15X, IT MAS A WEAT VALUE UOF 12,000 8TU/LB ¢ a=63 MUISTURE CUNTENT. THE COS8T FOR THE
COAL 13 88.84/10nN,

KOPPENS ESP°S PRECLEAN THE BLUE GAY WEFURE 17 ENTENS TME SCHUSBERS AT & RATE OF 163,000 aCrFM
(EACH) @ auv B, THe INLET CONCENTRATIUN UF PAKTICULATES 10 THE E3P°S 18 S GR/3CF. GAS ENTERING THE
SCRUNHERS will HAVE AN 302 CUNCENTRATIUN UF APFROXIMATELY 1800 PPM, THE SCRUBBERS (17 FY DIA X o2
FT MEIGHT) wiThw & OI3CS ANV DUNUTS (EACH) wILL BE CONSTRUCTED OF CARBON BTEEL WITh FLAKE GLASS
LINING (CEILCUTE) anD THE MIST ELIMINATORS (1 FUR EACW SCRUBBER) aARE SINGLE STAGE CMEVRON PAD
tYPE CONSTRUCTED UF PVC PLASIIC WwITh PRUVISIUNS FUR A SECUND STAGE. EACM SCRUBSER WILL EXWAUST THE
TREATED FLUE @ 139 F Ty INOIVIDUAL INSULATED 3TACKS LINED wiTh FRP. ASSOCIATED WITH EACH STACK I8 &
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
OESIGN INFURMATION FOR UNUEW CONSTRUCTION FGD SYSTEMS ON INOUSTRIAL BUILERS
ARCO/POLYMERS, INCo3 MONACA, PENNSYLVANIA (CONTINUED)

HEMEATER USING STEAM MEATED AMBIENT ALK WITH A NEWEAT OF 25 F. THE SCHUBBEN WILL HANULE 100X OF THE
FLUE GASES WITH 6Y=PASS ONLY AVAILABLE FUK EMENGENCIES. THE L/G RATIO FOK THE SCKUBBERS IS APPROX]e
MATELY 10, THE WESTINGHOUSE F.0, FANS WILL BE UF CAKBON STEEL AND PUMPS OF KUBBER=LINED CARBUN
STEEL, THE DUCTING LEAOING TO AND FROM THE SCRUBBENS WILL BE UF FI1BERGLASS LINED (CEILCOTE) CARBON
STEEL ANO FRP, RESPECTIVELY. ’

CALCIUM SULFATE WASTE GENERATED AT A NATE OF 17,500 LB/WR WITH $5% SOLIDS CONTENT WILL BE
MAULED 8Y TRUCK TG A DISPUSAL SITE.

REFER TO FIGURE 14=2 [N SECTIUN 14 FUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

UFERATING MISTURY
3RD QUARTER=1978 CONSTRUCTIUN IS TO BEGIN IN SEPTEMBEN 1978,

4TH QUARTER=1978 CUNSTRUCTIUN OF THE PLANNED FGD SYSTEM STARTED IN SEPTEMBER 1978.

18T QUARTER=1979 THE CONSTRUCTION UF THE PLANNED FGD SYSTEM STILL IN EARLY STAGES, CONTINUES
AS SCHEDULED.
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STATUS TU APRIL 1979

SECTIUN 10 (CONTINUED)

OESIGN INFURMATION FUK UNDER COUNSTRUCTIUN FGO 3YSTEMS ON INOUSTRIAL BUILERS

INSTALLATION Name
INSTALLATION LUCATIUN
SOURCE CHARACTER]ISTICS

SOUNRCE RATING

NUMBER UF SEPARATE FGD UNITS
NUMBER OF JOILERS BEING CUNTRULLED
SOURCE CaAPACITY

CONTROL SYSTEM VENDUK

CONTRUL PROCESS

NEW / RETHOFIT

START=UP [ATE

CONTROL SYSTEmM 8TaTus

802 REMUVAL EFFICIENCY

NATER MAKE=UP

SLUDGE OUR 8Y=PROLUCT 0ISPUSAL
CUNTROL SYSTEM CUST

CHEVRUN U,S.A, INC.
BAKERSEIELU, CALIFUKI]IA
UIL (1,312 SULFUK)
146,000 SCFM (TOTAL = 12 BOILERS)
190,VVU ACFM & S00 F, FUM EACM UF 2 FGD SYSTEMS
e
12
735 Mmn (EGUIvALENI) 3 TUTAL = 12 BUILENS
600 &M BTU/NR (TUTAL ~ 12 BOILENS) & BOILERS/FGD SYSTEM)

(FOR THIS REPUKT, UNLESS STATED OTHERWISE, 2000 SCFM 3 1 EQUIVALENT Mw,
Tnls IS BECAUSE GAS FLUA KATE 1S ThE PRIMARY FACTIOR IN MODULE S1ZING.)

KOCH ENGINEERING

SODIUM CAHBONATE SCRUBBING
RETRUFITY

JULY, 1979

CONSTRUCT ION

90X (680 PPM & INLET)

1¢ = 13 6Pm

RASTENATER TREATMENT

SEE SECTION 13 FUR DETAILED ECONOMIC INFUKMATIOM

BACKGNUUND INFORMATION

CHEVRON U.3.A. NAS AN OIL SITE AT BAKENSFIELD, CALIFUKNIA. THERE ARE ABOUT S0 STEAM GENERATORS
WHICH BURN 1,12 CNUDE OILe EACH GENERATOR IS RATED AT S0 mM 8TU/NR. THE STEAM IS USED FOR ENWANCED
OIL RECOVERY FROM THE OIL WELLS.

A CONTRACT WAS AwAKDED TO KOCHM ENGINEERING TU CONSTUCT TwO MORE FGD SYSTENS. THE DESIGN WILL BE
SIMILAR TU EXISTING NA2CO3 SCKUBBING UNITS, REFER TU SECTION 9 OF THIS REPOMT FOR UETAILS ON THESE
FGD SYSTEMS. '

OPERATING WISTURY

4TH QUARTER=1974. THE FGD SYSTEMS ARE UNDER DESIGN., THE CONSTRUCTION WILL STAKT IN JANUARY
1979,  THE START=UP 1S STILL EXPECTED TO BE APRIL, 1979.
13T QUARTER=1979  CUNSTRUCTION HAS STARTED ON BOTH THE FGD SYSTEMS DURING THIS PERIOD. SOME
DELAYS IN DELIVERY UF STEAM GENEWATORS AND ANCILLANY EQUIPMENT HAVE PUSHED THE EXPECTED STARTUP TG
JULY 1979,
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STATUS 10 APRIL 1979

SECTIUN 10 (CUNTInUED)

DES1GN INFUAMATION FOR UNDEK CONSTRUCTION FLl SYSTEMS UN INDUSTRIAL BUILERS

INSTALLATIUN namE
INSTALLAT[un LUCATIUN

SUUNLE CHAWACTERISYICS

SUUKCE xATING

NUMoER OF SEVARATE FGuAuNIIS
NUMBER OF BULLENS BEING CUNTRULLED
SUUNCE CaAMAC]ITY

CONTROL SYSTEM VENDUN
CUNTRUL PRUCESS

NEw / RETNUF]T

STAKT=uP vaATE

CUNTRUL STYSTEM STaTus

U2 REMUVAL EFFICIENCY

SLUUGE OR BY=PRUDUCT UISMUSAL

CONTRUL SYSTEM CUST

ENISSUM AIR FUNCE BASE
HBUNRER HILL, INOlAnA
COAL (3.u% = 3,93 SULFUR)
32,000 SCFm (IUTAL = $ BOILERS)
1
3
16 Mw C(EWUIVALENT): TOTAL = 5 BOILEWS

(FUR TnI3 REPUNT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mu,
THIS I8 BECAUSE GAS FLUW WRATE 13 TmE PRIMARY FACTUR IN MQOULE SIZING.)

NEPTUNE AIRPUL, INC.

DUUBLE ALKALI (CUNCENTRATED)
1 NEx 2 wETRO

NUVEMBER, 1979

CUNSTRUCTION

DEWATENED SLURRY TU LANOF]LL

SEE SECTION 13 FUR DEIAILED ECONOMIC INFOHMATION

BACKGRUUND INFUNMATION

AT GRISSGM AIN FUNCE 8ASE NEAR BUNKER WILL, INDIANA, THE ALR FURCE MAS INITIATED A PROJECT WHICH

INCLUOES THE ERECTIUN OF A NEn 65,000 Lo/NR COAL=FIRED BOILEW AND AN FGU 3YSTEM FOR THE NEW UNIT AND

WO EXISTING 40,000 Lu/nR COAL=FIRED UNITS,

PROJECT AND ARNULD M, OIAMUND WAS THME OVERALL CONSTRUCTION CunTRaCT,

THE NAVY 1S THE MILITARY CONSTRUCTION AGENT FOR THE
COAL FUR THE BOILERS IS

TYPICALLY SOUTHENN [NOIANA, nIGH SULFUN CUAL wlie A SULFUR CONTENT OF 3=3.5 PENCENT AND AN AVENAGE

HEATING VALUE OF 11,9%00 slu/sig,

THE BOILERS NURMALLY OPEWATE wiTW ABOUT 40X EXCE3S AIR,

CONSTRUCTION MAS d2GUN UN A NEW CUNCENTHATED DOUBLE ALKALI FGO SYSTEM SUPFLIEDL BY AIRPOL

INDUSTRIES,

1e2 LU/MILLION 3TU AND & MARTMUM PARTICULATE CONCENTNATIUN OF 0.171 LO/MILLIUN BTU,
EACH BOILER wiILL FASS THRUUGH 4 MECHANICAL CULLECTOR,

THE SYSTEM AlLL MAVE A GUARANTRED MAXIMUM Sug DUTLET CONCENTRATION UF

FLUE GAS FiOM
THE GAS FRUM ALL THHEE BUILENS wILL THEN BE

MANIFOLUEU TOGETHER AND PASS THROUGH TWO PARALLEL AQSURHER TRALNS, EACH CAPAGLE OF MANDLING $03

UF Tre FLUE GAS.

(HE MAXIMUM FLOw RATE 18 80,473 ACFm o d03 F,

THE ALRPOL SYSTEM CUNSISTS ¢F @ PARALLEL 316 33 VENTUN! SCRUBYERS, EACH FULLUNED BY A

CYCLUNIC SePAKATUR AND STUS 87aCk,

WITH A SLuWKY InLeT TEMPERATUNE OF 13% £ AND A P UF BETAEEN 5 amnp 7,

BE mAOE UF FuP,

THENE 13 A CUMmUN RECIRLULATIUN TANK MADE OF 31s STAINLESS
STEEL ANV Twu 80U GPM RUSBER=LINED RECIRCULATION PumPs,

THE L/G RATIO IS 1S GALLONS/1000 ACF
RECIRCULATIUN PLIPES wWILL

A lu0=200 GPM BLEED STREAM FROM THE RECIRCULATIUN TANK GJES TO 4 Si6 88 LIME REACTION TANK
WHERE THME SULIUM SULFITE/SULFATE IS NEACTED WiTw SLAKED LIME PRUDUCING CALCIUM SULFATE aND



STATUS TO APRIL 1979
SECTION 10 (CUNTINUED)
OESIGN [NFURMATION FUR UNDER CONSTRUCTION FGD SYSTEMS ON INOUSTRIAL BOILERS
GRISSUM AIR FURCE 8A3E; SUNKER MILL, INOIANA (CONTINUED)

REGENERATING THE SOUIUM HYDROXIOE., FROM THE REACTION TANK THE MIXED SLURRY FLOWS TO A THICKENER/
CLANIFIER, WHERE INSOLUGLE CALCIUM COMPQUNDS ARE SEPARATED FROM THE CLEAR OVERFLOW CONTAINING THE
NEGENERATE) NAOW, THE CLARIFIER UVERFLOUW 13 RETURNED TO THE ABSORBER, WHILE THE UNOERFLUM I8
REACTED UNCE AGAIN #ITH LIME IN A PIPELINE MIXER TO PWECIPITATE ANY RESIOUAL SULFLTE AS SULFATE,
Tht SLusnY IS THEN FILTERED IN A ROTARY FILTER, AND THE FILTRATE I8 RETURNED TO THE REACTION TANK,
THE FILTER CAKE wILL HE LANUFILLED. THE TANKS WILL BE MADE OF 316 38 AND THE PIPING OF FRP., THE
LIME STORAGE TANK AND SLAKER WILL BE CARBUN STEEL,.
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STATUS TU APRIL 1979
SECTION 10 (CunTinukD)

VESIGN INFURMATION FUR UNDEN CONSTRUCTION 6D SYSTEMS Ui INOUSTRIAL BUILERS

INSTALLATIUN nNAME INLAND CUNTAINE® CURFUNAT[ON

INSTALLATLUW LOCATIUN NEW JUMNSUNVILLE, TeaneSSELE '
SOURCE CHAKACTERISTICS A00U/5PeNT LIWUOK (<5.03 SULFUR)

SOQURCE RATInG 154,000 SCFM (1 QUILER)

290,000 ACFM o 4uu F,

NUMBER UF SEPARATE FGD UNITS 1
NUMBEN OF BUILERS BEING CONTRULLED 1
SUURCE CAPACITY 77 M (EQUIVALENT)

(FUR THIS MEPUKT, UNLESS STATED OTHERWISE, 20UV SCFM = | EQUIVALENT Mw,
THIS IS BECAUSE A3 FLOW RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

CUNTRUL SYSTEM VENOUR NEPTUNE AIRPOL InC. '
CUNTRUL PKIICESS AMMONLA SCRubpING

NEW /7 RETROFLT RETRUFLE

START=UP DATE MAY, 1979

CUNTHUL SYSTEM STATUS CONSTRUCTION

Su2 REMUVAL EFFICIENCY 90% (VESIGN)

PARTICULATE REMOVAL EFFICIENCY 95.7% (DESJIGN)

SLUOGE UR BY=PRUDUCT DINPUSAL CLOSED LOOP = UNTHEATED SCRUBBING LIWUOK XECYCLED

AMMONTIUM SULFITE/QISULFITE RECYCLED TU PULP PROCESS
RECOVERED SOLUTION USED AS MAKE=uP T0 COGKING LIQUOR
IN THE PULP MILL.

CONTROL SYSTEM COUST SEE SECTION 13 FOR DETAILEY ECONOMIC INFORMATION

BACKGRUUND INFORMATION

THE INLANU CONTAINGR CURPURATION IN NEW JOWNSUNVILLE, TENNESSEE, IS A MANUFACTURER UF MEDOLUM
GRADE CORRUGATED FAPER, THE MILL WAS A BABCOCK & wILCUX BUILER FIRING SPENT LIGUUK AND 90% w0OOU
WASTE (<3.0% SULFUR) AT A RATING OF 300,000 LB/iR STEAM wITH 552 MILLION BTU/MR HEAT INPUT,

AR AIRPOL VESIGNED AMMUNIA SCRUBBING SYSTEM wiLL BE USEU Tu CONTWOL S0 AND PARTICULATE
£ISST0NS, & VENTURI SCRUBBER AND SEPANATOR/ABSONBER COMBINATION wILL WAMOLE A FLUE GAS VOLUME
OF 250,000 ACFM ¢ 8900 F wlln 24X MOLSTURE CUNTENT, THE VENTUHI SCRUDBER (8,75 FT OIA X 24 FT
HEIGHT) AND SEPARATOR/AOSUNBER (21 FY DIA % 66 FT HIGH) wITH A MIST ELIMINATUR wILL BE CUNSTRUCTED
OF 316L 83, THE PREISURE DKOP ACRUSS THE VENTURL wWILL BE 20 IN w.G. THE L/6 RATIOS FOR THE VENTUR]
SCRUBBER AND SEPARATUR/ABSORYER wiLL BE 10 AnD S GAL/1000 ACF KESPECTIVELY. 3TuH STACK (10.75 FT
DIA x 43 FT HELGHT) AND WECIRCULATIUN TARK wiILL SE 316L SS wHILE FD FAN wILL OE CANBON STEEL,

THE COST uF THE VENTURI SCRUBBER, SEPARATOR AND STub STACK IN 1978 DOLLANS IS 3350,0u4,
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STATUS TO APKIL 1979

SECTIUN 10 (CONTINvURD)

DESIeh INFURMATION FUR UNDEWR CunSTRUCTION FGD SYSTEMS uN INVUSTRIAL BUILENS

IwSTALLATLUN NAME
INSTALLATLUN LUCAT LU
SUURLE LrnARALTENISTICS

SUUKCE wAT NG

NUMDER UF SEPARATE FGJ uniTs
NUMYEN UF dUILENS BRING CUNIRULLED

SOUKRCE CAPACITY

CUNTHOL S5YSTE™ vEnDUN
CONTROL PRUCESS

WEW / HETwUFST
START=uF yaATE

CONTROL SYSTEM SPatuy
Sue¢ mEMUVAL EFFICIEnCY
WATER MAKE=yp

SLUUGE uR BY=PRUDUCT UISPUSAL

CUNTRUL SYSTEm COST

MUB (L ULL Cumbany
BUTTUNWILLUWN, CALIFURNIA
GIL (1412 SULFux)
80,500 SCFM (TuTalL <« 7 BUJLERS)
7 FGO SYSTEMS, EACH TNEATING 22,000 ACFM & S550F,
7
7
40 Mw (EQUIVALENT); 350 MM STU/HR (TOTAL = 7 BOILERS)

(FUR THIS WEPUMT, UNLESS STATED OTHERWISE, 2000 SCFM = 1| EQUIVALENT Mw.
THLS I3 oECAUSE GAS rLuw RATE 1S The PRIMARY FACTOR IN MODULE SIZING,)

HEATEN IECMNULusv_

SUDIUM CANMBUWATE SCNUBAING

RETRUFIT

APRIL, 1979

CONSTRUCTIUN

853 LSOV PPM o INLET)

15 GPM; OIL FIELD wASTE wWATER

HULUING POWO Fur EVAPURATIUN

INTERMITTENT BLUWOUWMN TQ WwASTE 01SPOSAL SITE,

SEE SECTIUN 13 FOX VeTAILED ECONOMIC INFUNMATION

BACKGRUUND INFUNMATIUN

MUBIL DIt CUMPANY HAS AN ENMANCED OIL RECOVERY SITE AT dulTONWILLUW, CALIFORNIA. THE
UPERATION REJUIRES PRUCESS STEAM wHICH IS SUPPLIEu BY SEVENAL STeAM GENERATIUNS KATED Al S0 MM
BTU/MH.  MUBIL MAS oEeN OPENAT InG SEVERAL FGO SYSTEMS AT THt SAN ARDO OIL SITE SINCE 31974, (3€EE
SECTIUN 9 OF THIS REPURT FUH DEIAILS UN THESE SYSTEMS),

HEATEN TECHNULUGLY MAS WETRUFITIED 7 FGU SYSTEMS AT BuTTUNWILLUN IN OCTOUEH, 1978, EACH SYSTEM
TREATS FLUE GAS FRUM UNE GENERATOR (22,000 ACFM 4 S50 F), THE PwUCESS USED I3 S00IUM CARBONATE
SCHUBBING, ThE SYSTEM INCLUUES AN EUUCTOWN-ABSURBER, A RECYCLE TANK, A MIST ELIMINATOR, ANO A STUB
STACR. THE EUUCTUKR MAS AN ADJUSTABLE DISK WHICH FORMS THE CONTACT STAGE FUR THME GAS AND RECIRCULAT-
ING LIGUUR, THE WECINCULATION PH IS SET AT ABQUT 8.0 AND A L/G RATIU OF 40 GAL/100¢ ACF IS uSED,
FRESH SOD1UM CANBUNATE SULUTIUN IS ADDED f0 THE NECYCLE TANK (15 GPM), AND A BLEED=-UFF STEAM IS
TAKEN TU MULDING PUOND (10 GPM)

THE EUVUCTUR, CUNTACTING DISC, WECICULATIUN PIPING ANU THE PUMP ARE MADE OF 316 S8, THE RECYCLE
TANK IS CAwBOW STEEL wITM EPUXY TAR CUATING AND THE CHEVRUN=TYPE MIST ELIMINATOR IS FRP,

REFER Tu FIGUNE 14=25 [N SECTIUN 14 FUR A ULETAILED PwOCESS FLUN UIAGKAM UF THIS SYSTEM,
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STATUS TO APRIL
SECTION 10 (CONTINUED)

DE3IGN INFORMATION FOR UNDER CONSTRUCTION FGO SYSTEMS ON INDUSTRIAL BOILERS
MOBIL OIL COMPANY; BUTTONWILLOW, CALIFORNIA (CONTINUVED)

OPERATING HISTORY

4TH QUARTER=1978 THE STARTeUP DATE WAS BEEN EXTENDED TO FEBRUARY OF 3979, DUE TO DELAYS IN
AWARDING SEPARATE CONTRACTS FOR PIPING AND OTHER wORK,

137 QUARTER=1979 CONSTRUCTION wORK IS IN THE FINAL PHASES ON THE 7 FGO 3YSTEMS, STARTUP I3
NOW PROJECTED TO &E EARLY APRIL 1979,
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STATUS TUu APRIL 1979
SECTION 10 (CUNTINUED)

VESIGN [NFURMATIUGN FUR UNDER CUNSTRUCTION Fuu SYSTeMS Un INUUSTRIAL BUILERS

INSTALLATIUN Namg PRILLIP muUnNIS, INC.
INSTALLATION LUCATfUN CHESTERFIELD, VIRGINIA

SUUKLE CrakaLlewlSTICS CuAL (1,43 SULFUKR DESIGW)
SOUKCE RATING 39,000 SCPM [TUTAL = | BUJLER)

95,0U0 ACFM o 350F, 200,000 LB/HK STEAM

NUMBEN UF SEPANATE Fuu uniITS 1
NUMBEN OF BUILENS nE1NG CONIWULLED 1
SOURCE CAPACTTY 20 Mn (EWUIVALENT)F 237 MM BTU/HK

(FUR THIS REPURT, UNLESS STATED UTHENAISE, 2000 SCFM 8 | EQUIVALENT mw,
THIS 1S BECAUSE bAS FLUW RAIE ]S The FRIMARY FACTUR IN MODULE SIZING.)

CONTRUL SYSTEm VENDUR FLAKT, INC,

CUNTRUL PRUCESS SUD]JLM CARBONATE SCRUBY ING

New / HETWUF]LT NEw

STAxT=upP OATE JUnE, 1979

CUNTRUL SYSTem STATUS CUNSTHUCT IUN

S$02 ®REmMUvVAL EFFICIENCY 90X (UESIGN MIniMum)

COUNTROL SYSTem CosST SEE SECTIUN 13 FOR DETAILED ECONOMIC INFORMATION

BACKGRUUND INFURMATIUN

FHILIP mulil1Ss INC. 1S CURNENTLY EXPANDING THEIR TUBACCU REPHUCESSING PLANT AT CMESTERFIELD,
VIRGINIA. THE PLANT EXPANSION, wnICK IS BEING WANDLED HY AUSTIN PRUCESSES, INC., INCLUDES THE
ADULTION UF A 237 mm pTu/HR 8ABCUCK AND WILCUX PULVERIZED CUAL=FIRED BOILER ANy AN EMISSIONS CONTROL
SYSTEM FuUM FLART, INC. THE BOILEW FLUE GAS (88,900 ACFM ¢ 35V F) wiLL FIWHST PASS THROUGH A COLDe
SIDE ESP wlih A GUARANTEED miNIMuMm CULLECTIUN EFFICIENCY UF 99.8%. THE FGD SYSIEM [5 DESIGNED TO
HANDLE Twu=TnlkuS UF THE GAS DISCHMANGED FROM ThE PRECIPITATUN W1TH & MINIMUM 3U2 KEMUVAL EFFICIENCY
UF 903, THE MEMAINING ONE=InIRD UF THE GAS mILL o€ USED FUR KENEAT,

FLUE GASES ENTEWING THE SCNUBGER ARE FIRST CUULED AND SATUNATED IN A PREQUENCNER BY A & GPM
SPRAY OF FRESH wATER, THE AUSUNBER 1TSELF IS A 3=8TAGE SPRAY TUNER (9 FT, OIA, X 35 FT, MIGM)
UTILIZING SUDIuUmM CANBUNATE SCNUBSING AND UPENATING AT 130 § WITr AN L/G KATIO UF 18 GAL/ACF. THE
DESIGN INLET PH |8 7.5, PHESSURE ONUP ACHUSS THE SCRUBBER 18 EXPECTED TU BE ABUUT 2.5 IN. W.G,
FOLLOWING THE AUSURMEN THE FLUE GASES FLOW THRUUGH A 3=PASS CHEVHUN MIST ELIMINATOR BEFURE JOINING
AlTH THE RENEAT GAS IN A mlIX CHAMBEN, THE STACK 13 DUAL=WALL CURTEN STEEL-LINED, %.5 FT,

IN OIAMETER X $65 FT, NIGM, A BLEED STREAM UF 5 o 11 GPM I3 TAKEN FRUM THE RECIRCULATION LINE JusT
VONNSTREAM UF [ME PUMP.  THIS STAEAR, WiTH A& #H UF asuul 6.5, GUES TU AN AERATION TANK WHERE ANY
SULFITE IS CUNVEWTED Tu SULFATE. FINAL DISPUSAL OF THE SUDIUM SULFATE SLUDGE HAS NOT BEEN DETER=
MINEDs, AS PHILIF muwKlS PLANS TU EXPFERIMENT wllrn VARIUUS METhUUS, MAKE=UP SUDIUM CARHBUNATE SOLUTION
1S AOUED IN THE RECIRCULATION LINE JUST DOWNSIHEAM UF THE BLEEUUFF., THE MAKE=uP SOLUTION [8

STOWKED IN A CARBON STEEL SODA ASH MIx TANK, 12 FI, IN DIAMETER X 22 FT. MIGH. THE SPRAY TOWER 1S
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STATUS TO APRIL 1979
S8ECTION 10 (CONTINUED)
DEIIGN INFORMATION FOR UNDER CUNSTRUCTIUN FGU SYSTEMS ON INQUSTRIAL BOILERS
PHILLIP MORRIS, INC.} CHESTERFIELD, VlHGINiA (CONTINUED)

MADE OF FRP AND THE NOZILES (6 PER STAGE) AKE 316 STAINLESS STEEL. ALL PUMPS ARE RUBBER=LIMNED.,
RECIRCULATION LINES ARE 316 $3 AND THE MIST ELIMINATOR I8 PULYPRUPYLENE,
REFEN TU FIGURE 1430 IN SECTION 14 FOR A DETAILED PRUCESS FLUW DIAGRAM OF THIS SYSTEM,
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WHICH ARE RATED AT S0 MM BTU/MR,

STATUS TU APNIL 1979

SECTIUN 10 (CunflhUED)

DESIGN INFUHRMATIUN FUR UNDER CUNSTRUCTIUN FGD SYSTRMS ON INDUSTNIAL WUILERS

INSTALLATION NAMe
INSTALLATION LUCATLUN
SUUKLE CHARKACTIENISTICS

SUUKRCE KATING

NUMBEN OF SEPARATE FGU unlTs
NUMuER UF WUILEKS nkING CUNTROLLED
SOUNCE CAPACITY

CONTROL SYSTEM VENLUR

CONTROL PROCESS

NEW 7/ HRETWUFLT

START=UP DATE

CUNTROL SYSTEM STaATUS

802 NEMUVAL EFFICIENCY

WATER MAKE=yp

SLUDGE Un BY=PRUDUCT DISPOSAL
CONTROL SYSTEM CUST

SANTA FE ENERGY CUKP,
BAKEWSFLELU, CALIPUKN1A
OIL (1.9% SULFUN)}
TU,U00 SCFM (TulaL = 4 BUILERS)
310 Mm aTu/nn (TUTAL = 8 BUILERS)
135,400 ACFM ¢ S5u F (TOTAL = 8 BUILEHS)
1
]
35 Mw (EQUIVALENT)3 TUTAL « 8 STEAM GENLRATURS

(FUR THIS WEPURT, UNLESY STATED UTHERWISE, 2000 SCFM & | EQUIVALENT Mw
THLS I3 BECAUSE GAS FLUN NATE 3 THE PWIMARY FACTUR IN MOOQULE SIZING.)

FMC ENVINUNMENTAL EWUIFMENT

DUUBLE ALKALI (CONCENTRATED)

NEW

MAY, 1979

CUNSTRUCT ION

6% (710 PPm ¢ INLET)

71 GbM

DENATERED SLUNRY YU LANOFILL

SEt SECTIUM 13 PUN DEVAILED ECONOMIC INFORMATIUN

BACKGROUNG INFUNMATIUN

SANTA FE ENERGY CUHP,., PORMENLY CMANSLOK WESTENN OIL CUe.sr A% AN ENMANCED OIL WECUVERY SITE NEAN

BAKERIFIELD, CALIFUNNIA. THE OJL PRULUCTION INVULVES INJECTIUN UF STEAM Iw THE UlL #ELLS, DECANTAe
TION UF ULL FRUM ULL=wATER MIXTURE, AND PURIFICATIUN OF UlL 1F NECEYYANY, THE CHUUE OIL MRULUCED MY
THI® PROCESS nAS APPHOXIMATELY 1.5 BULFUN. & PART UF TeE QIL PHUDUCED 1S USED AS A FUEL FUN TnE
BOILERY WHICH GENERATE fHE NECESSANY PRUCESS STEAM, THENE AKE SEVERAL BOILENS UN THE SITE, MANY OF
THE BULLERS AHE CLASSIFIED A4 “"STEAM GENENATUR3™ BECAUNE OF THEIR
312E, PURTAHLE NATUNE, AND LUWER GUALITY UF STEAM (80%) PRUVUCED,

EIGHT OF THE STEAM GENERATURY, wITH A TOTAL HEAT? UUTPUT UF 310 MM BTU/HH, ARE BEING CUNSTKUCTED

GENERATURS ARE MANLFULDED TUGETMER (133,400 ACFM ¢ S350 F)o AnD PASY THRUUGH A PHEDATURATUR AND AN

ALONG WITH A NEW, FMC LUUBLE=ALKALI (CUNCENTRATED) FGD 8YSTEM. THE PLUE GASES FwuM THE EIGHT STEAM

AGBORUER (1% FT Ola x 35 FT MIGH) wiITH FOUR O18C=ANU=UONUT THAYY, THE WECIMCULATION LIWUOR PH 18
MAINTAINED AT 6.5, AND A L/G HATIU UF 8~30 GAL/1000 SCF IS USED. THE FLUE GASES PASS THRUUGH A

CHEVRUN MIST ELIMINATUN TO A 3TaCA. A COUNSTANT BLEEDUFF STHEAM (6U GPM) 13 TAKEN 10 THE REACTION

TANK WHENE [T REACTS wiTW LIME SLURKY TU REGENERATE SUDIUM WYDHUXIDE, THE CALCIUM SULFITE/SULFATE

SLURRY 13 SENT TO THE YHICKENER, VACUUM FILTER AND LANDOF ILL.

REFER TO FIGURE 14=32 IN SECTIUN 14 FOR A DETAILED PHUCESS FLON OIAGRAM UF THIS SYSTEM,
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFONMATION FOR UNDER CUNSTRUCTIUN FGD SY3TEMS ‘ON INOUSTRIAL BUILERS
SANTA FE ENERGY CORP.; WAKERSFIELD, CALIFURNIA (CUNTINUED)

OPERATING nISTORY
3RD QUARTER=]1978 THE PLANT [S NEARING COMPLETION OF CUNSTRUCTIUN, THE CUMMISIONING ACTIVITIES
WILL BE UNDERWAY SQUN.

4TH QUARTER=19738 CUNSTRUCTION wORK HAS BEEN HELD UP PRIMARILY QUE TQ DELAYS IN SHIPMENT OF
ELECTRIC CONNECTIONS ANO EQUIPMENT,

18T QUARTER=1979 THE FGO SYSTEM CONSTRUCTION IS EXPECTED TO BE COMPLETED BY THE END OF THIS
QUARTER EXCEPT FOR THE INSTALLATION OF MANIFOLDED DUCTWORK, STARTUP OF THE GENERATORS maAY FURTHER
OELAY THE FGD STARTUP DATE,
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STATUS TU APRIL 1979
SECTIUN 10 (CUNTINUEY)

VESLGN INFUNMATIUN FUR UNUER CUNSTWNUCTIUN FGu SYSTeMS UN [NUUSTRIAL BUILENS

INSTALLATIUN ~AME 8T, JUE ZIwC Cu.

INSTALLATIUN LOUCATLIUN MUWACA, PENNSYLVAWIA

SUUNRCE CHARACTERISTICS CUAL (2,9% = 4,52 SULFuUNR)
S0UNCE RATIwG 142,000 SCFM (1UTAL = § BUILEN)

243,000 ACFM o 300 F,

NUMBER UF SEPARATE FGU uNLTS 1
NUMbed UF YWUILENS oEING CONTRULLED 1
SUUNCE CaPacITY 6V Mw (ELECTNIC POWENS NOMINAL PEAK CAPACLITY)

(FOR TH13 REPUNT, UNLESS STATED QIHERWISE, 2000 SCFM 8 | EQUIVALENT Mw.
THIS I8 AECAUSE GAS FLUA RATE 13 THE PRIMARY FACTUR IN MUOULE SIZING.)

CUNTRUL SYSTEm VvEwDUN BUREAU UF MInES

CUNTRUL PNRUCESS CITRATE PRUCESY

NEW /7 NETHUFILT RETRUF]IT

START=UP yATE APRIL, 1979

CONTROL SYSTEM STATUS CUNSTRUCTIUN

302 REMUVAL EFFICIENCY LT}

SLUOGE 0K 3Y=PRUDUCT UISPUSAL REGENERAMLE = ELEMENTAL SULFUN PwOOUCT

CONTROL 3YSTEm CUSI SEE SECTION 13 FUW DETALILED ECUNUMIC INFORNA!}ON

BACKGHUUNDO INFUNMATIUN

IN THE SUMMER UF 1977, CUNSTRUGCTION SEGAN AT MUNACA, PA, ON A CITRATE PROCESS (BUREAY OF MINES)
FUGD SYSTEM FOR UNE OF IHE TAU Su=Mw (NUMINAL PEAK CAPACLTY) BUILERS uF THE GEURGE F. WEATUN PUWER
PLANT USED WY 3T, JUE ZINC CUs TO GENENATE ELELTRICITY FUR A 2InC SMELTEN. 3T, JUE ®HAS A RECIPROCAL
AGHEEMENT wilm THE LOCAL UTILITY CUMPANY, DUQUESNE LIGHT, WHENESY 8T, JUE CAN SELL UP TU 2%eMw UOF
IT3 TUTAL l@uesn CAPACLTY TUu UUWUEINE. IN RETURN, ST, JUE CAN BuY SUFFICIENT PUWEN TU MAINTALIN
ELECTHU=IMELTING UPENATIUNS IN THE EVENT UF AN EMERGENCY. THIS FGL SYSTEM 13 THE FLRST IMALL CUMe-
MERCIAL 312 RXPEHIMENTAL CITWATE CONTRUL SYSTEM seING BUILT FUR REMOVING SULPUR D1UXIDE PRUM
CUALF INED PUWER PLANT ST1ACK GAS.

UNDER A 3127 MILLIUN CUST=SHAKING AGNEEMENT BETWEEN THE SUNEAU AND 3T, JUE, CO3TY FON TESTING
THE CITRATE PHOCESS FUR A FULL YTEAR ARE BEING SMANED ABUUT Su=50, THE CITHATE PHUCESS mAS DEVELOPED
BY THE oUREAU IN THE 196u°3 TQ MELP CUNB SULFUN DIUXIVE EMISUIUNS FNOM JASE METAL SMELTERS,

THE CITHATE PHUCESS DEMIVES IT3 NAME FNUM THE waAlER SULUTIUN UF S0DIUM CITRATE AND CITNIC ACIO
USED AS & BUPFERING AGENT UUNING SUQ ABSURPTIUN FROM THE FLUE Gad, THE ST, JUE PLANT I8 UESIGNED
TO TREAT 234,000 ACFM ¢ SUU F FLUE GAS GENERATED &Y FIRING PULVERIZEY CUAL PUJSESIING 2.574,5%
SULFUN, 193 A8M AND AN WMV OF APPHUXIMATELY 12,300 BTU/LB. THE PLANT WILL MEEY THE PRNNBYLVANIA AIR
QUALITY WEGULATION UF U.09% LUS UF §0Q PeN MILLIUN BTU MEAT INPUT TU THE BUILENW.

THE DEMUNSTRATIUN PLANT, DELBIGNED WITH A @u% TUNNDUAN RATIU, UTILI2ES A SINGLE PNUCESS THAIN
CONBIBTING UF GAS CUULING AND Su2 ABSUNPTION, SULFUN PHECIPITATIUN, SULFUR RECUVERY, SUDIUM BULFATE
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STATUS TU APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFORMATION Fouw UNDER CONSTWUCTION FGUL SYSTEMS UN INDUSTRIAL BUILERS

8T. JOE ZINC CV.; MUNACA, PENNSYLVANIA (CONTINUED)

REMOVAL, AND W2S GENEMATION UNIT UPEKATIONS. FLUE GAS FRUM an EXISTING PRECIPITATUR ENTERS AN
EDUCTOR TYPE VENTUK( SCRUBYEK, THROUGH AN F.D. FAN WHERE 1T 1S COUOLED FROM 300 F Tu 120 F @Y 8OTH
HUMIDEFICATION ANO SENSIBLE CUULING. A BLEED STREAM IS TAKEN FRUM THE VENTUR] RECYCLE STKkEaAM TO
PREVENT éUILD-UP UF ASH AND ACIDS. THIS SThEAM FLOWS THROUGM Ao PACKED COLUMN CUUNTERCUNRENT TO A
STREAM OF AIR WHERE SUe IS STRIPPED FRUM THE LIWUVID AND RECYCLED TU ThE SCRUBBEK, THE STRIPPED
LIGUIV 1S DISCHAWGEY Tu an AGITATUR TANK WHERE IT IS NEUTRALIZED WITH LIME., FHUM THERE: IT I8 PuMp-
ED TO THE EXISTING ASH POND,

THE COOLED, CLEANED FLUE GAS THEN ENTERS A PACKED ABSONBER (26 FT DIA X 85 FT HIGH) MADE OF
FLAKE=GLASS LINED, CARBUN STEEL, WHERE IT FLOWS UPWARD CUUNTERCURRENT TQ THE DESCENDING CITRATE
SOLUTION, MORE THAN 991 OF THE 302 I3 REMOVED FROM THE FLUE GAS, MAINLY aAS SULFUROUS ACID, IN THE
PRESENCE OF THE CITRATE BUFFER SULUTION. CITRATE SOLUTION LEAVING THE ABSURBER FLOWS IN SERIES
THROUGH TWO TANDEM REACTORS IN THE SULFUR RECUVERY SECTIUN, THE CITRATE RECYCLE STREAM FROM THE
REGENERATION SECTION IS COOLED FROM 131 F T 123 F BY HEAT EXCHANGE wITh WIVER ®wATER BEFORE ENTERING
THE ABSORBER,

SULFUR I3 FORMED BY CONTACTING THE 802-RICH SULUTION #ITH AN H2S=-C02 GAS FROM THE HYDROGEN
SULFIDE GENERATING UNIT. OFF=GAS WHICH IS MaINnLY C02 WITH SMALL QUALITIES GOF H23r CS2, AND COS FROM
THE REACTOR SYSTEm IS SENT TO THE BOILER FIREBOX FOR INCINERATION VIA A SUKGE DRUM, CRYSTALLINE
SULFUR IS FORMED 1IN THE REACTORS AND SULFUR SLURRY FLUNS TO a DIGESTER WHERE A SmALL STREAM OF
302=RICH SOLUTION FROM THE AUSORUER 1S REACTED wITH aANnY DISSULVED OR ENTRAINED hés IN THE SLURRY
ENTERING THE DIGESTER, FRUM THE OIGESTER, THE SLURRY FLUWS TU THE SULFUR FLUTATIUN TANK, SEPAkA~
TION OF THE SULFUR FROM THE BULK OF THE SULUTION 1S ACCOMPLISHED BY FLOTATION wiThm AIR, SULFUR
FROTHs, CONCENTRAYED TO ABOUT 102 soLIDS, IS SEPARATED FROM THE TUP OF THE SOLUTION AND FLOWS TO THE
SULFUR SLUKRY TaANK,

REGENENATED CITWaTE S0LUTIUN 1S OkawN FRUM THE BUTIOM OF THE FLOTATION TANK AND RETURNED 10 THE
AB3URBER. SULFUR 1S SEPARATED FRuUM THE REMAINING SOLUTION BY HEATING THE SLUNRY TO ABQUT 280 F mlTH
STEAM In A SHELL=ANU=TUQE EXCRANGER. THE MULTEN SULFUK AND THe CITRATE SOLUTION akE SEPARATED 4Y
GRAVITY IN A PRESSUNIZEY, STEAM=JACKETED GECANTER VESSEL., THE MULTEN SULFUK 15 DISCHARGED
CDNTiNUUUSLY FRUM THE HUTTUM pY INTERFACE LEVEL CUNTHOL AND FLUAS 10 A nEATED STOWAGE TANK, THE
CITRATE SOLUTION LEAVES THE TUF UF THE DECANTER AND RETURNS TU THE FIKST REACTOK,

SULIUmM SULFATE VECAHYURATE, PRUDUCED pY THE NEUTWKALIZATIUN UF CAUSTIC wITh A SmaLlL AMOUNT OF
GENERATED SuLFuk]C ACID, IS REMUVED Fuum CITRATE SULUTION 8Y vacuum CRYSTALLIZATION,

GCENERATION OF meS GaS IS ACCUMPLISHED USING NECOVENED ELEMENTAL SULFUR, A GASEOUS REDUCTANT
(METHANE) anp TUKOINE EXTHACTION STEAM A5 CUNSUMPTIVE FEED STuCkS IN A FIXED-BEL CATALYTIC REACTUR,

REFER TU FIGuwE Ju=34 IN SECTION 14 FUN & DETALILED PXUCESS FLuw DIAGRAM OF THIS SYSTEM,

OPERATING MISTUNY
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFORMATION FOR UNDER CONSTRUCTION FGD SYSTEMS UN INODUSTRIAL BOILERS
ST. JOE ZINC COer MONACA, PENNSYLVANIA (CONTINUED)

3RD QUARTER=3978 ALL MAJOR EQUIPMENT HAS BEEN INSTALLED; INSTALLATION OF PIPING AND WIRING IS IN
PROGRESS.

4TH QUARTER=1978 THE PLANT REPORTED THAT INSTALLATION OF PIPING AND WIKING IS STILL IN PROGRESS,
START=UP HAS BEEN RESCHEDULED FOR MARCH 1979,

18T QUARTER=1979 INSTALLATION OF PIPING AND WIRING IS 8S% COMPLETE. SEVERE WEATMER CONDITIONS
HAVE DELAYED THE START=UP OPERATIONS TO THE END OF APRIL 1979,
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STATUS TU APKIL 1979
SECTIUM 10 (CUnTINUED)

DESIGN INFURMATION FON UNDEW CONSTAUCTIUN FGU SYSTEmS Ow INDUSTRIAL BUILERS

INSTALLATIUN Namg SThATMMUKE PAFEN CUMFANY
INSTALLATIGN LUCAY jUN ®UNUNUCU, MASSACHUSETIS
SUUNCE CHARACTERISTICS CUAL/UIL (0479=3.0% SULFUK)
SULUKRCE NATING 22,000 SCFm (1 BUILEN)

40,000 ACFM o 475 F3 09,000 LB/NR STEAM & 625 PSIG

AND T25 §,
NUMBEX UF SEPANATE Fen UNLTS 1
AURDER UF BULLERS BEING CUNTNULLED 1
SuunCE CaraC)ry 11 mn (EUUIvALENT)

(Fum THIS REPUHT, ULNLESS STATED OTHENWISE, 2000 SCFm = 1 EQUIVALENT Mw,
TrlS 18 nECAUSE GAS tiLua RATE 1S THE PRIMARY FACTUR IN MUDULE SIZING.)

CONTROL 8YSTEM veEnyun MIKRUPUL CURPURATIUN

CUNTHUL PRUCESS URY LIME SCNUBHING

NEW 7 wETRUFDT we INUF LY

STARTeyu¥ ale MAY, 1979

CONTHUL SYSTEM STATUS CUNSTRUCTIUN

8U¢ WHEMUVAL EFFICIENCY T9% (VESIGN)

PANTILULATE RemQvaL LFFICIENCY NOT DETERmINED,

SLUVGE uR grePrunuct V1SPUSAL DRY wASTE 18 TRUCKED Tu A NUMP ING AKEA

CONINUL SYSTEM Cust SLE BECTIUN 13 FUN UEVTALLED ECUNOMIC INFOMMATION

BACKGHRUUND INFURMATIUN

STRATmmUNE PAMER CUMPANY, 2 UIVISIUN Ub mAWMMERMILL FAPER CLUmPANY, AWAKUEL A CUNTRACT TQ
MIRNUPUL CURPUNATIUN, A SUBSIUTANY OF UeSe FILIEN CURPUNATION Tu INSTALL A PARTICULATE AND 302
CUNTRUL STSTEm AT 113 nUROMUCU PLANT In MAYSACAUSET TS, THe STSTEM wILL UTILIZE A ONRY SCRUBLING
PROCESS Tu CunminoL EMISSTUNS Fium A COALF IKED BUILER wlin 4 PROVISIUN POR UIL FIRINGs AT PRESENT,
1n€ WUILER FINES bUX CLUAL ANy 40z ulL. ONLY THE CUAL WILL bk FINED AFTER TnE INSTALLATIUN OF
TH€ CUNTHUL SY5Tem. TnE FUEL (ue79=3,02 SULFUN) MAS AN ASH CUNTeNT UF 4=6X AND A MEATING VALUE (F
10,U00=13,000 WTu/Ll o gelyx MUISTUKE CUNTENT. TME WILEY STukgw SUILEN MAS A HATING OF 65,000 LB/HR
STEAN o 00% FY1G ANy 129 F AT awn APPRURIMATE EFFICIENCY T9=8ua AND 15@0% EXCESH AlR,

THE URY SCHUBBING SYSTEM wiLL CUNSIST OF a SPHAY DRYEN FuLLuweDd BY A FAMWIC FILTEN. THE SPRAY
DHYER (15 FT 0la x @0 5T MelenT) wiLL TMEAL 40,000 ACFM FLUE GAS ¢ 475 € CUNTAINING AFPHUXIMATELY
2.2 LYy SU/MILLLION o1l MEAT INPUT,  LIMe SLukkY WILL o€ INTNUUUCED INTO THE BPRAY DRYER AT an
L/76 HATIU UF g, .48 GAL/71U0V ACF, THE PREJJUNE ukur ACKUBSY THE SHPRAY DRYER WIlL 8E UNLY 3 IN W.6,.

THE FABKIC FlLTew PILL CULLECT The pnY WEACTIUN PHUDUCTD AND PANTICULATE MATTER FHQM THE PLUE
GAB. THE CLEANED FLUE GAY wiLL LEAVE THRULGH An EXISTING STACK @ 23% F, THE SPRAY DRYER, 3PRAY
NUZZLE ANU UDUCTWURK “ILL BE CUNSTRUCIED UF 304 88, Lime SLAREN AwD FeDe FAN WILL HE CARBUN STEEL
WHILE AN AGITATUN WiLL wE sus 58, HECINCULATIUN PuMp AllL #b WUBMEN=LINED CaANMUN STEEL wHILE THE
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STATUS TO APRIL 1979
SECTION 10 (CUNTINUED)

DESIGN INFORMATION FOR UNDER CUNSTRUCTION FGD SYSTEMS UN INDUSTRIAL BUILERS
STRATHMUKE PAPER COMPANY wWORONOCO, MASSACHUSETTS (CONTINUED)

FABRIC FILTER wlLL WAVE A COAL TAR EPOXY LINING,

THE DWY WASTE GENERATED FRUM THE SYSTEM WILL BE TMUCKED Tu A DUMPING AREA .

UPENATING HISTURY
18T QUAKTER 1979 LONSTRUCTION HAS BEGUN FOR THE DWY SCRUBBING SYSTEM, SLATED FUR STARTUP
IN MAY 1979,
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STATUS TO APRIL 1979
SECTIUN 10 (CONTINVED)
DESIGN INFURMATIUN FOR UNDEN COnNSTRUCTION FGD SHYSTEMS ON INOUSTNIAL BUILERS

INSTALLATION NAME
INSTALLATION LUCATION

SUUKCE CHAKACTENISTICS

SOUKRCE RATING

NUMBER UF SEPARATE FGD UNITS
NUMBER OF BOILERS BEING CUNTROULLED
CUNTRUL SYSTEM VENDUR

CONTRUL PROCESS

NEW /7 RETROPIT

STARTeUP DATE

CONTROL SYSTEM 8TATUS

802 REMUVAL EFFICIENCY

RATER MAKE=yUP

BLUDGE OR BY=PRODUCT OISPUSAL

CONTRUL SYSTEM COST

SUN PROUUCTIUN CUMPANY
FELLOWS, CALIFURNIA
OIL (1,42 SULFUN)
6,000 SCFM (12,000 ACFM o ST0 F)
1
!
C=€ NAlCU
SUDIUM WYURUXIVE SCNUBBING
RETRUF]T
MAY, 1979
CUNSTRUCTION
892 (800 PPM ¢ INLET)
4 GPM
HULOING POND FUN EVAPURATIUN
1 GPM BLEEVUFF 10 LIsPUSAL POND
SEE SECTION 13 FuN DETAILED ECONUMIC INFURMATION

BACKGROUND INFURMATION

SUN PRODUCTION CUMPANY MAS AN ENMANCED OIL WECUVERY S8ITe NEAR FELLONS, CALIFORNIA, SEVERAL
STEAM GENERATORS ARE USED T0 PRUDUCE THt PRUCESS STEam WEWULRED FOUR THg OPERA7IbN. A PART 0F 01IL,
WHICH HAS A 1.8 PENCENT SULFUR, 1S USED A8 FuEL,

CeE NATCU MAS BEEN AWAROED A CONTHACT TO INSTALL AN FGU SYSTEM UN UNE 2% MM BTU/HOUR STEAM GENE-
RATOks MU FGD SYSIEM THEATS 12,000 ACFM FLUE GAS AT STU Fo THE FLUE GAS IS CUNTACTED wiTH ONE BET
OF S#HAYS (150 GHM) IN THE BOTIUM UF THE ABSURBER (4.S° VIAMETER X 335 FT WIGM)., Pw OF 8.5 IS MAINe
TAINED IN THE FINST S$1AGE, THE GAS WHICH PASSES UP 4 THAY W1TH A CENINAL LURNCUMER, 18 FURTMER
CUNTACTED WITM & 3SECOND SET UF SPHAYS (150 GPM), & CHEVHON MIST ELIMINATUR (INCULUY 82%) LEAUS InTO
A 3TUb BTACK, THE EXCESS LIGuuw FHUM THE TRAY OVERFLOWS Ty The FIRST STaGEk. Pn LS MAINTAINED AT
Te% IN THE SECunD STAGE. MAKEUF SODIum HWYDROX10E SULUTIUN (0,09 GPM) 15 ADOED Tu ThHE SECUND STAGE
8Y A PUSITIVE DISPLACEMENT PUMP WHILE FRESH MAREUP WATER (a4 GPM) IS ADDED TO THE FInST STAGE, &
SLEEDUFF (1 GPM) SThEam 1S TAKEN TO waASTE DISPUSAL FiOM THE FINST S1aGE RECIKCULATIUN LIng,

THE ABSORBER, WECINCULATIUN Pumps ANO PIPING, ANL TheE SPNAY HEADENS AKE Si6L 83, (ng Cavstic
FEXD PUMP any THe PIPING ANO TWE INLET QUCTWONK 18 c.8.

REFER T0 PIGURE juels IN SECTIUN 14 FUR A DeTalLED PHUCESS FLOW DIAGNAM OF This SYSTEM,

UPENATING WMISTURY

4TH QUARTER=197% THE SYSTEM wAS UNDEX CONSTRUCTIONe THE STANTUP waAl EXPECTED 8Y APRIL §979,
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STATUS TU APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFURMATION FOR UNUDER CONSTRUCTION FGOD SYSTEMS ON INDUSTHIAL BUILERS
SUN PHODUCTION COMPANY) FELLUWS, CALIFORNIA (CONTINUED)

187 QUARTER=1979 THE SYSTEM 13 SCHEDULED FUk START=yp ON MAY 13T, PENDING PERMIT AFPROVAL., THIS
REPRESENTS A UNE=MUNTH DELAY WITH RESPECT 10 THE INITIAL TIMETABLE., THE UVECISIUN TU DELAY wAS MADE
BECAUSE 1T 1S PREFERASLE TO 8E INVOLVED W1TH ONLY ONE START=UP AT ANY GIVEN TIME., THE C-E NATCO
UNIT AT THE SUN OILUALE SITE WILL STANTeyp FIRST, AT FELLOWS, THE EQUIPMENT I8 FABRICATED ANV
ON=BITE, BUT 18 NOT YET INSTALLED. CONSTRUCTION I3 ESTIMATED TO 3F 65% COMPLETE. N~NU mMAJOR
CONSTRUCTION PRUBLEMS WAVE BEEN ENCOUNTERED TO DATE,

ALTHOUGH TMIS 13 A FULL*SCALE UN]T, IT WILL ALSO SERVE A3 A TEST UNIT PUR POSSIBLE FUTURE FGD
OPERATIONS WHICH ARE EXPECTED 10 START=UP IN 1940, WHICH HAVE NUT YET BEEN EVALUATED,
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFONMATIUN FOR UNDER CONSTRUCTION FGU SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NAME
INSTALLATION LOCAT]IUN

SUURCE CHARACTENISTICS
SOURCE RATING

NUMBER OF SEFANATE FGO UNITS
NUMBER UF BOILEWS BEING CUNTROLLED
CONTRUL SYSTEM VENOUR
CUNTROGL PROCESS

NEW /7 RETRUFIT

START=uUP DATE

CONTRUL SYSTEM STATyYS

802 REMUVAL EFFICIENCY

WATER MAKE=yP

SLUDGE OR osY=PRODUCT DISPOSAL

CONTNUL SYSTEM COST

SUN PRUDUCTIUN COMPANY
OlLDALE, CALIFORNIA
OIL (1.2% SULFUK)
6,000 SCFM (12,000 ACFM o ST0 F)
e
1
C=E NATCO
S0DIUM HYDRUXIDE SCRUSBING
RETRUF1Y
APRIL, 1979
CONSTRUCTION
652 (700 PPM @ INLET)
4 GPm
HOLOING PUND FOW EVAPORATION
1 6Pm BLEEDOFF T0 DISPOSAL POND
SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

SUN PROUDUCTION CO. HAS AN ENMANCED OIL RECOVERY SITE NEAR OILDALE, CALIFORNIA. 'SEVERAL SMaLL
GENERATORS ARE USED TO PRODUCE THE PROCESS STEAM REQUIRED FOR THE OPERATION. A PART OF THE OIL,
WHICH HAS 1,2 PéRCENY SULFUR, IS USED AS FUEL.

C=E NATCO rAS GEEN AWARDED A CONTRACT TO IN3TALL AN FGD SYSTEM Ow UNE 25 mM BTU/HOUR STEAM GEN-
ERATOR, MO FGO SYSTEM TREATS 12,000 ACFM FLUE GAS AT 570 F, THE FLUE GAS IS CONTACTED WITH ONE
SET UF SPRAYS (15¢ GPM) IN Tme BUTTOM UF THE ABSORBEN (4.5 FT DIAMETER X 35 FT MIGH). Pw OF 6,5 IS
MAINTAINED IN THE FINST STAGE. THE GAS, WHICH PASSES UP A TWAY WITH A CENTRAL DU#NCUMER, IS FURTHER
CONTACTED wlTH A SECUND SET OF SPRAYS (150 GPM), THE GAS PASSES UP A CHEVRON MIST ELIMINATOR
(INCOLOY ©2%) INTO A $STuB STACK, THE EXCESS LIQUOR FROM THE TRAY UVERFLUNS TU THE FIRST STAGE.
A PH OF 7.5 IS MAINTAINED IN THE SECOND STAGE, MAKEUP SODIuMm HYDROXICE SOLUTION (0.05 GPM) IS8 ADODED
TO THE SECUNL STAGE BY A PUSITIVE DISPLACEMENT PumP WHILE FRESH MAKEUP WATER (4 GPM) IS ADDED TU THE
FIRST STAGE. A BLEED OFF (i GPM) STHEAM IS TAKEN 10 WASTE OISPOSAL FROM THE FIRST STAGE
RECIRCULATION LINE,

THE ABSORBER, RECIRCULATION PUMPS AND PIPING, AND SPRAY HEADERS ARE 3t6L 88, THE CAUSTIC FEED
PUMP AND THE PIPING AND THE INLET DUCTWORK ARE C.3 CARBON STEEL.

REFEN TO FIGUNRE 14=35 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFURMATION FOR UNDER CONSTRUCTION FGD SYSTEMS UN INOUSTRIAL BOILERS
SUN PRODUCTION COMPANY; OILDALE, CALIFORNIA (CONTINUED)

18T QUARTER=1979 THE SYSTEM IS STILL SCHEODULED FOR START=UP APRIL 137, PENDING PERMIT APPROVAL,
TrE EQUIPMENT 18 FABRICATED AND UN=SITE, 8UT 18 NOT YET INSTALLED, CONSTRUCTION IS ESTIMATED TO BE
658 CUMPLETE, NU MAJOR CONSTRUCTION PRUBLEMS MAVE BEEN ENCOUNTERED TO DATE.

ALTHUUGH THIS I8 A FULL<S3CALE UNIT, LT mILL ALSO SERVE AS A TEST UNIT FOR POSSIBLE FUTURE Féo
OPERATIUNS wHICH ARE EXPECTED TU START=UP IN 1980, BUT wHICH WAVE NOT YET BEEN EVALUATED,
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STATUS U APKIL 1979
SECTION 10 (CUNTIWUED)

DESIGN INFURMATIUN FUN UNUEX CUNSTRUCTIuw Fuu SYSTEMS UN InDUSTWIAL BUILERS

INSTALLATIuUN NaME TEXACU [NCUNPUKRATED
INSTALLATION LULATIUN SAN ARUDU, CALIFUKRNIA

SUURCE CHARACTEN]STICS DIL (1,72 SULFuN)

SUUKCE RNATING 99,000 SCFM (TOTAL = 9 BUILERS)

22,VVy ACFM & bUV F, Fun EACH OF 9 BUILEKS,

NUMBER UF SEPAKATE FGL UNITS 3
NUMBE R OF QUILERS belng CUNTRULLEYD 9
SOUKRCE CAPACITY 49 M LEQUIVALENT); 45y MILLION Blu/ZHK (TUTAL = 9 BUILENS)

(FOR THIS WEPUW1, UNLESS STATED UIHERWISE, 2000 SCFM 2 1 EQUIVALENT Mw,
THIS IS BECAUSE GAS FLUN RATE IS THe PRIMARY FACTOR IN MUDULE SILING,)

CUNTRUL SYSTEM venvUN DUCUN CUMPANY

CONTROL PRUCESS SUDIUM CARBUNATE SCrusBING

NEW / RETROFIY RETRUFLT

START=UP DATE MARCH, 1979

CONTROL SYSTEmM STalys CUNSTRUCT JUN

S02 REmQVAL EFFLICLENCY 952 LIulbu PrM ¢ [NLET)

SLUDGE UR 8Y=PRUDUCT DISPUSAL SCRUBBEN EFFLUENT UISPUSED OF IN WASTE wELLS

CUNTRUL SYSTEMm COST SEE SECTIUN 13 FUk UETAILED ECONUMIC [NFURMATLION

SACKGNUUND INFOURMAT JUN

TEXACU HAS CHuSEN (U PHASE UUT IHE EXISTING CEILCUTE SChusBeR SYSTEMS AT Sal ARQU OJL FLELDS DUE
10 LOn 502 REMUVAL AND nIGh MAINTAINENCE CosT, A MAJUK PRUBLEM UF ThE PRESENT DESIGN MAS HBEEN
SCRUBWYER FUULING BECAUSE UF HIGH ASH CUNTENT LN THE FLUE GAS. AS THE FIRST STEP OF THE PHMASE=OUT
PROGNAM, 9 UF THE PRESENT CEILCUTE SCRUBBERS DN Tne Su MM BTU/het STEAM GENERATOKS #ILL o€ REPLACED
8Y 3 DUCUN CD. SCRUBBLRS MEAQENED EN PARALLEL., STANT=UP UF THE NEW EWUIPMENT [S SCHEOULED FUK MANCH
1979, ThE NEXT STEP UF TnE PRASE~-uuT PROGRAM IS DEPENUENT Ln The PEKFORMANCE UF 1nE DUCON SYSTEM.
(FOR INFOKMATION ON ThE CEILCOTE UESIGN SEE THE TEXACO, SAN AxDU ENTKY [N SECTIUN 9 UF THIS REPORT),

€EACH DUCON SCRUBBING UNIT wiLye CONSIST OF A VENTUR] FUR PARTICULAIE WEMUVAL FULLOWED BY A MOR[Z=
ONTAL 3-STAGE SPRAY ABSURBER (e IN USE, 1 STANUL=dY), THE ABSUKGER DIMENSIONS WILL BE
50 FT LUNG X ¢U FT wlut X 1] FT HiGn, IT IS WUPED THAT THE vEMTUR] DESIGN wiILL
ALLEVIATE THE FOULING PROBLEM. ANUTMER DESIGN FEATURE UF THE LUCON SYSTEM IS SEPARATE RECYCLE TANKS
FO® VENTURI AND ABSURBER, FRESH SCRUBSBING LIWULOR IS INTHUDUCED AT TnE ABSUNBER, ENTERS THE ABSUKSER
RECYCLE TANK AND PARTIALLY OVERFLO®WS TO TmE VENTURI wheRE IT I5 ®ECYCLEG ANU FINALLY QISPUSED OF IN
UNSSITE AASTE wELLS. Iw A CUMPLETE CYCLE, THE SCWUBBEN L1WUUK IS RELYCLED 4 TIMES BEFUKE DISPOSAL.

A VOLUME OF 78,uuyu ACFm o bue F SILL BE HANDLED BY BAUN SCRUUDEN. FUKTRERMURE, EACH TwAlN CAN
TREAT S0% OF THE LUOAD AwD CAN 8E ISULATED FRUm THt FLUE GAS FLuw, IT IS MOPED THAT THIS SYSTEM pDE~-
SIGN wILL YIELD SIGNIFICANTLY WIGHER AVAILABILITIES TrAh THE DESIGN CUWRENTLY IN VUSE,

THE DUCON AUSURBER MUDULE IS CONSTRUCTED UF FIBEmGLASS. THE VENTURY IS INCONEL 625, THE
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STATUS TQ APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFORMATION FOR UNDER CONSTRUCTION FGD SYSTEMS ON INDUSTRIAL BUILERS
TEXACO INCURPORATED; SAn ARDOs CALIFORNIA (CONTINUED)

OVERALL DIMENSIONS OF THE SYSTEM ARE 12 FEET x 23 FEET X 25 FEET, THE SPRAY MOZZLES wiLL 8E NYLON
OR STAINLESS STEEL., 80Tw THE AUSURBER AND VENTURI RECYCLE PuUMPS ARE MANUFACTURED B8Y GALLIGER, TRrEY
ARE RUBBER=LINED AND SIZED 800 AND 1200 GPM RESPECTIVELY AT 40 wP, THERE AHE 2 GARDEN CITY FANS PER
UNIT RATED AT tu¢ wP EACH. DUCON HAS GUARANTEED 95X 802 NEMUVAL EFFICIENCY,

REFER TO FIGURE 1a<36 IN SECTION 14 FOR A DETAILED PRUCESS FLUW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
3RO QUARTER=19748 TEXACO HAS TAKEN DELIVERY ON UNE OUCUM SYSTEM, DELIVERY UN THE QTMER UNITS IS
EXPECTED SOON. THE UNITS ARE SCHEDULED TO STARTeUpP WiTr A NAOH SYSTEM, CUNSIDERATION IS BEING
GIVEN TO FUTURE CONVERSIUN TO NAZCO3,

ATH QUARTER=1978 CONSTRUCTION 1S PROGRESSING AS SCHEDULED AND THE SYSTEwmS WILL BE SODIUM
CARGONATE SCRUBBING. THE THREE FGD SYSTEMS ARE UN THE PLANT SITE, THE SYSTEMS ARE SCHEDULED TO BE
ONSTREAM IN MARCH 1979,

18T QUANTER=1979 THE CONSTRUCTION WORK CONTINUED DURING THIS PERIGD, MOST OF THE EQUIPMENT HAS

BEEN ERECTED, ODELAYS IN DUCTWORK FABRICATION AND LAYOUT HAVE PUSHED THE STARTeyp DATE Tu
MAY 1979,
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STATUS TU APRIL 1979
SECTION 13
UESLIGN INFUMBATION FOUR PLANNED FGD SYSTEMS ON INOUSTHIAL BOILERS

INSTALLATIUN Namg CeAoMo (CARBIDE=AMUCU=MONSANTO)
INSTALLATION LuCAlTub HUOUSTUN, TEXAS

SULNCE CHANACIENISTICS FUEL NUT YET SELECTED

SUURCE RATING 1,200,000 SCFm (3 BOILERS)
NUMBEN OF SePANATE FLO UNITS 3

NUMBER UF BUOILENS BELING CUNTRULLED 3

SOURCE CaPACITY 650 mw (EQUIVALENT)S | BUILER

(FOR THl3 REPONT, UNLESS STATED OTHERMISE, 2V00 SCFM 3 1 EQUIVALENT Mw.
THIS 18 BECAUSE GAS FLUW RATE 1S TME PRIMARY FACTOK IN MOOULE SIZING,)

CUNTRUL SYSTEM VEMUUN VENDUR NUT YET SELECTED

CONTRUL PRUCESS UOUBLE atxaLl

NEN / RETWOFLT ~Ew

$TART=UP UATE 1964

CONTRUL SYSTEM STATUS PLANNED=CUNSIDERING 802 CONTROL
8U¢ wEmUVAL EFFICIENCY NOT DETERMINED

SLUDGE OK BY=rrODUCT OISPUSAL 01SPUSAL TECHNIWUE NOT KNUWN

BACKGROUND INFURMATION

UNI0W CARBIDE, AMULU AND MUNSANTU WAVE ENTERED IM A JOINT VENTURE (C.AJM.) TO ERECF A COGENERA-
TION FACILITY NEAR HOUSTON, FEXAS, THE CAM PLANT wILL CONSIST UF THREE BOILEKS wITH TOTAL CAPACITY
OF 610V MILLIUN BTU/ROUN. THE CAM PLANT WiLL BHE DESIGNED TU GENERATE S.9 MILLION LBS/ROUR STEAM
(GRUSS) OUT UF wHICH S MILLIUN LBS/WOUR STEAM alLL BE PRUVIDELD FUR PROCESS USE BY [EXAS
CITY PLANTS OF THE THNEE COMPANIES. AS A COGENERAIIUN PLANT, CAM wlLL ALSO PROVIDE STEAM FOR
CUMMUNITY PUSLIC SENVICE CUMPANY TU GENERATE ABOUT §0U=Mw OF ELECTRICITY FOR ThE AREA. CAM
WILL ALSU SAVE ENERGY bY UPERATING AT A 75% FUEL EFFICIENCY COMPANED TO THE 35X FOR THE
CONVENTIONAL ELECTRIC UTILITY PLANTS.

ThE TYPE UF CUAL UR LIGNITE TU 8E uSEL IS NUT FINALIZED, HUOWEVER, IT 1S CENTAIN THAT AN FGo
SYSTEm wWiLL BE NEWUINEL., STARTUP FOR THE FACILITY IS SCHEDULED FUX 1984.

OPERATING MISTORY
3RD UUARTER=19Ts THE SYSTEM I3 STILL IN THE VERY EARLY 3TAGES OF DEVELOPMENT, STEARNS=ROGERS
MAS BLEN CONTRACTED TQU DU PHIMARY ENGINEERING AND AID IN THE CHOICE OF AN FGOD SYSTEM ANO VENOOR,

AS OF TrlS WEPUNT PENIUD, CuAL TYPE wWAS NOT BEEN CMOSEN AND A CONTROL 3YSTEM Ok SYSTEM VENOUR HAS
NUT bEEN SELECTED.

ATH UUAKTER=1978 THE SYSTEM IS NOW UNDERGOING DETAILED DESIGN ENGINEERING AND PLANNING AND IS
SCHEUULEU FUN FINAL REVIEW BY The THREE CUMPANIES. IF APPNOVED 8Y ALL THREE PANTNER COMPANIES,
CUNSTRUCTION WILL START IN 2MD QUARTEN 1980 WITH COMPLETIUN UF IWE PROJECT SCHEDULED FOR 3RD GUARTER
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STATUS TO APRIL 1979
SECTIUN 11 (CONTINUED)

DESIGN INFURMATION FUR PLANNED FGD SYSTEMS QN INDUSTRIAL BOILERS
C.A.H.lCAﬂBIDE-AHUCO'HONSANTU): HOUSTON, TEXAS (CONTINUED)

1984, THE SELECTION UF CONTROL SYSTEM IS EXPECTEy BY THE ENL OF THE NEXT QUARTER,
18T QUARTER=1979 THE SYSTEM IS IN PLANNING STAGE AND STILL UNDER REVIEM BY THE THREE CUMPANIES,

THE CUNTRUL PRUCESS MAS BEEWN SELECTED Tu BE DUULALE ALKALI. THERE WILL BE 81X MODULES IN PARALLEL,

TREATING FLUE GAS FROM THREE GOILEﬂi- UNLY FOUR MOUDULES wiLL B8E REQUIRED FUK FULL LUOAD OPERATION,
REGENERATLION SECTION wlLL HAVE 100X REDUNDANCY,
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STATUS 10U APNIL 1979
SECTIUN 11 (CUNTINVED)

OESIun INFURMATIUN FUN PLANMED FGD SYSTEMS Uw INOUSTHIAL BUILENS

INSTALLATIUW NamE CARBURUNDUM ABRASIVES
INSTALLATIUI LUCATIUN BUFFALU, NEW YUKK

SQURLE ChawACTEXISTICS CUAL (2.4X SULFux)

SUUKRCE NAILink 30,000 SCFMm (TUTAL = ¢ WUILERS)

16V, 00U LBS/nn STEAM (TUTAL = 2 BUILENRS)

NUMBER UF ScPARATE FGL UNITS 1
NUMBER UF BULILERS BEING CUNTRULLED 2
SUURCE CAraLITY 15 Mn (EQUIVALEWNT)

(FUR THIS REPURT, UNMLESS STATED UTHENWISE, 2000 SCFM = 1 EWUIVALENT Mw.
THIS IS JdECAUSE GAS FLUW RAIE 1S5 Tngé PRIMANY FACTUR IN MODULE SIZING.)

CUNTRUL SYSTem veEnDUK CARBUNUNDUM ENVIR, SYS, LTD.
CUNTRUL PNUCESS LIME SCRUBHING

NEW / RETRUFLT RETRUFIT

STARTeur UuATE 1980

CONTRUL SYSTEM STafus PLANNEU=CUWTKACT AWARDED

802 REMUVAL EFFICIENCY 952

SLUDGE OR sY=PRUUUCT UISPUSAL WASTENATER TREATMENT

BACRGRUUND [NFURMATIUN

AT THE LARBONUNDUM ABRASIVES PLANT IN BUFFALU, NEm YURK THERE ARE & CUAL=FIRED BOILERS BURNING
2.2% SULFUR CuaL mlTn AN AVERAGE WEAT VALUE OF 13,000 8Tu/sLB. TwD OF THESE BUILERS ARE IDENTICAL
ANU HAVE A TUTAL STEAM GENERATING CAPACITY UF 160,000 LB/WN,

The FLUE LASES FRUM Twe TWh OUILENS wiLL BE CUNTROLLEU BY & VENTUR1 SCKUBHER (4 FT INLET, 13 IN
THRROAF, 13 F1 NIGN) FULLOWED BY A b=STAGE SPNAY TOWENK (8.5 FT ULIA X 38 FI HIGR). THE FGO SYSTEM waS
DESIGNED 8Y CARBUNUNUUM ENVIHONMENTAL SYSTEMS LTD., AN WILL MANDLE 40,000 ACFM, OR 100X UF THE FLUE
6AS FRUM oUTH sUILERS. LIME wILL HE USED AY IME SCRUMBING MELIuUm AND THE UESIGN $S02 REMOVAL
EFFICIENCY I3 952, 1THE SPRAY TUNEN 15 DESIGNED TU UPExale AT 125 F wITH AN L/G RATIO UF
80 GAL/1U0U ACF. THE MAXIMUM LIUUID FLUW RATE 15 3000 GPM, MAKE=UP maTlER nILL BE FED TU THE TOP
UF THE ABSUKBER AT A NATE OF 4% GPM, wHILE A 30 GPM BLEED STREAM wiLL FLOW FHGM THE RECIRCULATIUN
TANK DIRECTLY TU AN EXISTING TENTIARY WASTE TREATMENT FACILITY.

REFEw TU FIGUHE 14=4 N SECTIUN 14 FUw A DETAILED PROCESS FLUW DIAGRAM UF THIS SYSTEM,

PARTICULATE REMOVAL UPERATING HISTORY

THE VENTURI AND ABSUMBEN MUDULE WERE INSTALLED IN 1975, THE VENTURI wAS PUT INTU SERVICE FUR
PARTICULATE REMUVAL AT THAT TIME USING WATER AS THE SCRUBHBING MEDIUM. THE M1GH CHLURIDE CONTENT OF
THE FLUE GAS HAS CAUSED SERI0US COMRUSIUN PROBLEMS, EFFLUENT FROM THE VENTURI HMAS A Pw OF 2.8,
THE 3leL S5 VENTURL wILL BE REFLACED wiTh A NASTELLOY=C UNIT BeFURE START=UP FOR 902 REMOVAL. THE

ABSORBER, ALSU UF 316L SS 1S BEING USED AS A SEPARATUR AND IS ALSO 8ADLY CORRUDED. AN FRP UNIT wILL
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STATUS TO APRIL 1979
SECTION 11 (CONTINUED)

OEJIGN INFORMATION FOR PLANNED FGO SYSTEMS ON INDUSTRIAL BOILERS
CARSORUNOUM ABRASIVES; BUFFALU, NEW YORK (CONTINUED)

BE INSTALLED TO REPLACE IT AND #lLL INCLUDE A 3-PASS CHEVRUN MIST ELIMINATOR, ALSO MADE OF FRP, AN
ACID=RESISTANT COATING #AS RECENTLY APPLIED TO THE STACK LINER, CUMPLETION UF THESE MOOIFICATIONS,
AND START=UP FOR 8302 HEMOVAL ARE SCHEDULED FOR 1940,
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STATUS TU APRIL 1979
SECIION 11 (CUNTINUED)

DESILA INFURMATION FUR PLANNED Fub SYSTEMS UM INDUSTRIAL BOILERS

TS 1ALLAT U wAME CATERPILLAR ThACTUR LU,
INSTALLATIUN LUCAT]IOUN MAPLETUN, 1LLINOLS

 SUUKRCE CHARACTEKRISTILS COAL (3,2% SULFUR)
SUUKCE ®ATiwne 109,000 SCFM (TUTAL = 2 BOILERS)

80,000 ACFM @ 350 F, FUR EACH OF 2 FGD SYSTEMS,
500,000 LB/nR SIEAM (TOTAL = 2 BUILERY)

NUMYBER UF SEPARATE Fulb UNITS 2
NUMDER Uf BOUILERS HBEING CUNTHRULLED H
SUUKCE CaPaCllY 52 mw (EQUIVALENT); TUTAL = 2 BOILERS.

(FOn THIS REPORT, UNLESS STATED UTHERWISE, 200U SCFM 3 1 EQUIVALENT Mw,.
Tr1S 1S HECAUSE GAS FLUwW WKATE [S THE PRIMARY FACTUR IN MODULE SI1ZING.)

CONTRUL SYSTEM VENDUK FMC ENVINRUNMENTAL EWUIPMENT
CONTROL PRUCESS DUUBLE ALKALL (CONCENTRATED)
NEw 7/ RETROFIT NEw

STANT=UP DATE JANUARY, (980

2 SYSTEMS alLL START UP IN 19791980 HEATING SEASON.

CUNTHOL SYSTEM STalUS PLANNEU=CONTRACT AwWANDED
SU2 REMUVAL EFFICIENLY 90% (2000 PPM ¢ INLET)
SLULGE OR BY=PRULUCT VIYPUSAL DEWATERED SLURRY TO LANDFILL

60+3 S0LIDS (CA30S) 3LUOGE DIRECILY TU LANDFILL.

#HACKGRUUND INFUNMATION
AT THE MAPLETUN, ILLINOIS PLANT, CATERPILLAR TRACTOR 13 INSTALLING TwO NEw BUILERS WHICH WILL
9€ CUMPLETED oY THE RAWLY 19a8U°S8, EACH BOILER IS5 RAIED AT 250,000 LB/HN STEAM AND NILL MAVE A
SEPARATE Féu SYSTEM, CATERPILLAR HAS AMARDED TME CONTWACT Tu FMC ENVIORNMENTAL EWUIPMENT TO PROVIDE
CONCENTHATED UUAL ALKALI FGU SYSTEMS Fuw THESE TwQ BOILENS., THE SCRUBBENRS nILL SHARE SCRUBSING
LIdUOR WEGENERAILUN ANU SLUVGE MANULING FACILITIES, FUR MURE INFURMATION, NEFER TO THE CATERPILLAR
MAPLELTON EnNTRY In SECTIUN 10 UF THIS REPOKRT,
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STATUS Ty APNIL 1979

SECTIUN 11 (CUNTINUED)

UESIGN [NFUNMATION FUl PLANNED FGUD SYSTEMS UN INDUSTRIAL SULILERS

INSTALLATION name
INSTALLATIUN LUCATLIUN
SUURCE CHARACTEKRISTILS

SUUKCE RATING

NUMBER UFf SEPARATE FLD UNITS
NUMDENR OF SOILERS HEIVG CUNTROLLED

SOURCE CAPACITY

CUNTHROL SYSTEM VENDUW

CONTROL PROCESS

NEW /7 RETROFIT

START=UP OATE

CONTROL SYSTEM S8TATUS

802 WEMUVAL EFFICIENCY

SLUDGE UR BY=PRUDUCT D{SPOSAL

CELANESE CUNPURATIUN
CUMBERLANU, MARTLAWY
CUAL (leU=eo v% SULFuUK)
90,700 SCFM (1 BulLEn)
87,000 ACFM o 450 F

i

H

25 Mw (EWUIVALENT)

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 2UU0 SCFM B | EQUIVALENT Mw,
TrIS IS BECAUSE GAS FLUW RATE 1S THE PRIMARY FACTOR IN MUODULE SIZING.)

WREELADRATON=FRYE/RUCAWELL INT
DRY Lime SCRUBBING

WETROFIT

DECEMBER, 1979
PLANNEU=CUNINACT AWANUED

[3-}

DRY WASTE 18 THUCKED TO A DUMPING AKEA

CONTROL SYSTEmM COST CAPITAL CUST IY $1,25 MILLTIUN IN 1979 DULLARS. 1T INCLUOES
PURCHASED CUST UF EUULPMENT, SILUS, INTENNAL DUCTRONK,
SLAKENS AND PUMPS, IT UUES NOT INCLUUE UTHEN DUCTWORK,
INSTALLATIUN, FUUNUATION, ELECTHICAL, ID FAN, ASH WANOLING

SYSTEMS AND STACK,

BACKGRUUND INFURMATIUN

CELANESE CUKPORATIUN WAS AWARDED A CONTRACT TU WAEELABRATUk=FHYE/KUCANELL INTERNATIONAL T0 SET
UP A PARTICULATE AND 3u¢ CONIRUL SYSTEM UM A CUAL<=F IRED BUILEN AT THEIR CUMHEKLAND PLANT IN
HARTLAND. THE BUILER, FINING (1.0=¢.0% SULFUR) COAL GENERATES A MAXIMUM OF 87,00u ACFM FLUE GAS @
450 F wlTH 65,000 ACFM AT NOWMAL LDAD.

THE PANTICULATE AND SU2 CONTRUL SYSTEM WILL CUNSIST UF A SPRAY DRYER AND A 4=MUDULE FABNIC
FILTER COMUINATION. AT NURMAL LUAO, FLUE GAS VOLUME MANDLED 8Y THE SPRAY UHYER wILL BE 65,000
ACFM & 450 F wiITh A TYPLICAL INLET $02 CUNTENT GF Sou Lo/nRe,  LIME SLUNRY Wikt nE ADVED TU THE SPRAY
DRYER AT A L/6 RATIU UF «u.3 GALLUNS/1000 ACF. Tnt PRESSURE DKUP ACKUSS THE SPHAY DRYER wmILL BE
ABOUT 10 IN WeGe THE SPRAY URYEN wlTH CONICAL BUTTUM WILL MAVE A TUTAL WEIGHI OF a5 FT AND DIAMETER
OF 20 FT. AT THE TUP, Tt CLEANED FLUE GAS FNUM THE FABRIC FILTER WILL LEAVE ThE SYSTEM THROUGH
A STACK AT 180 F. WU KEHEAT 13 WEWUIRED, ALL THE EUULPMENT AMD DUCTWORK wWILL BE CUNSTRUCTED UF
CARSON STEEL.

ORY WASTE PKODUCT FROM A FAWRIC FILTER, CUNTAINING MAINLY FLY ASH AND SULFITES, wiILL BE NIXED
WITH LIME AND OISPUSED TU A OQUMPING AMEA,
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STATUS TO APRIL 1979
SECTION 11 (COUNTINUED)
DESIGN INFURHATION.FUN PLANNED FGD SYSTEMS ON INDUSTRIAL BUILERS
CELANESE CORPURATION; CUMBENLAND, MARYLAND (CONTINUVED)

CONSTRUCTION OF THE CONTRUL SYSTEM wILL START IN JUNE 1979 AND START=UP IS EXPECTED TO OCCUR BY
THE END OF 1979,
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STATUS TU APKIL 1979

SECTIUN 11 (CUnTInUED)

DESIL INFURMATION FUR FLANNED FGD SYSTEMS Gie INDUSTRIAL BUILERS

INSTALLATIUON NnAME
INSTALLATIUN LOCATfUMN
SUUKCE C(rHARACTER]ISTILS

SUUNRCE WAT NG

NUMBEN UF SEPARATE Fuu UNITS
NUMBEN UF GUILERS BEIvG CUNTRULLEUL

30URLE CAPACITY

COUNTROL SYSTEM VENDUK
CUNTROL PRUCEDS

NEw / WETROF]T
START=UP DATE

CONTRUL SYSTEm STATUS
S02 REMUVAL EPFILLENCY

SLUUGE OUR uY=PRULUCY ulsPySaL

buPONT, INC,

ATRERS, GEUKGLA

CUAL Li.5%% BULFuUR)

28u, 000 SCFM (TUTAL = 3 HUILERS)
1,200,000 LB/HR STEAM (TUTAL = 3 BOILERS)
1
3

lav mw (EQUIVALENT)

LFUR TH1S NEPURT, UNLESS STATED UTHERWISE, €U0V SCFM 3= 1 EQUIVALENT Mw.
TH1S I8 bECAUSE GAS FLOW WATE IS THE PRIMARY FACTUR IN MODULE SIZING,.)

VENDUK NUT YET SciLtECTED

DUUBLE ALKALI

NEW

DECEMBER, 1985
PLANNED=CONSIDERING SU2 CUNTROL
90z

DEnATERED SLUNNY TU LANUFILL

BACKGROUND INFORMATIUN

DUPONT HAS AWNUUNCED PLAWS FUR A CHEMICAL PLANT NEAR ATHENS, GEURGIA., THE PLANT wILL WAVE
THREE CUAL=FINEU BUILENS wIfn A TUFAL CAPACITY OF ONE MILLIUN LB/HR OF STEAM3 AND A TUTAL HEAT
INPUT UF ABQUT 14vd MILLIUN dTU/HR. IME BOILERS wILL BURN SITUMINUUS CUAL #ITH 1,58 SULFUx. THE
PLANT 18 EXPECTEU T1) STARTUP BY LATE 198S.

ACCURDInNG TU THe CURWENT PLANS, TwU UF THE THREE BOILENS aILL SE OPERATIONAL wITH THE THIRD
UNE On SIANOBY. THE FLUE GASES FNUM ANY TwU UFERATIONAL BUILENS #ILL 3€ MANIFOLDED INTO ONE FGD
SYSTEm. AS A BASIS Fuw PRELIMINARY EVALUATION, OUPONT nAS SELECTED THE DUUGSLE ALKALI PwQCESS

AS Thé FGU SYSTEM,
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STATUS 10 APKIL 1979
SECTIUN 31 (CUNTIMUED)
DES1GN INFORMATIUN FUR PLANNED FGD SYSTEMY UN INQUSTHIAL BOILERS

INSTALLATIUN NaMe $nkLl UIL CumMPaNY

INSTALLATION LOCATIUN BAKERSFIELU, CALIFONN]A

SUURCE LHARACTERISTILS OIL (1.1% SULFUR)

SUURCE RATING 99,000 SCFM (TUTAL = & BUILERY)

QYUY mm 3TU/HR, (SO MM BTU PER WUILER)

NUMBER UF SEPARATE FGO UNITS 1
NUMBER UF HUILERS BEING CUNTRULLED 8
SOUKRCE CAPACITY 50 Mw (EWUIVALENT)

(FOR THIS REPUNT, UNLESS STATED UTHERWISE, 20U0 SCFM = ) EQUIVALENT Mw,
THIS IS BECAUSE GAS FLUN RATE 13 Tk PRIMARY FACTOUR IN MOOULE SIZING.)

CONTRUL SYSTEM VENDOR VENOOR NOT YET SeLECTED
CUNTRUL PRUCESS PRUCESS NUT YET SELECTED
NEn /7 RETnOFIY NEW

START=UF VATE

CONTRUL SY3STEm STATUS PLANNED=CUNSIDERING 302 CUNTROL
8U2 REMUVAL EFFICIENnCY 94x (979 PPm SU¢ ¢ IWLET)
SLUDGE UR BY=FRULUCT DISPUSAL DISPUSAL TECHNIGUE NUT KNUWAN

BACKGRUUND INFORMATIUN ‘
SHELL UIL 19 CUNSIDERING IMPLEMENTING FGD TECHNULOGY TU CUNTRUL EMISSIONS FROM 8 SMalLL OlLe
FIREV (1413 SULFUR) STEAM GENEXATUNS. NU,PROCESS OR STARY<UP DATE MAVE A5 YET SEEN SPECIFIED. AN
$02 ReMuvaL EFFICLENCY UF 983 wiLL Bt REQUIRED.
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STATUS TU APRIL 1979

SECTIUN 11 (CUNTINUED)

LVESILN INFURMATION FUR PLANNED FOD SYSTEMS UN INDUSTRIAL BUILERS

INSTALLATINW NamE
INSTALLATIUN LUCAT Jun

SUURCE CHARACTEN]ISTICS

SOURCE waAlInG

NUMDERN UF SEPARATE FGD UNITS
NUMBER OF BULLERS BEING CONIWULLED

SOURCE CaPACITY

CUNTHROL SYSTEm VEwOUN
CONTHROL PRUCESS

NEN / HETHUEIT
START=UP vATE

CONTRUL SYSTEm STalUS
S0 nREmMUVAL EFFICIENCY

SLUUGE UK nYerrypuc! ViSPUSAL

SHELL UIL cCuMPany
TAFT, CALIFURNEA
GIL (1.1% SuLFuK)
25,060 SCFm (TOTAL <= 2 BUILERS)
1
e
12 Mn (EWUIVALENT); 100 MM BTU/HR: TUTAL = 2 BOILERS

(FOR THIS NEPURT, UNLESS STATED UTHERWISE, 2000 SCFM = | EQUUIVALENT Mw,
THIS IS BECAUSE GAS FLOW RATE 1S THE PRIMARY FACTUR IN MODULE SIZING,)

vENDUKR NOT YET SELECTED
PRUCESS NUT YET SELECTED

NEw

PLANNMED=CUNSIDEHING 502 CUNTROL
94X (S75 PPM SUZ @ INLET)

DISPUSAL TECHMNINUE NUT KNOWN

BACKGRUUND INFURMATIUN

SHELL OIL I3 CONSIVENING ImMPLEMENT ING FGO TECHNOLOGY TU CONTROL EMISSIONS FRUM 2 SMaALL OIL~

FIKED (1.1%3 SULFUW) STEAM GENERATUNS,

NO PRUCESS OR 3TARTeUF DATE MAVE AS YET BEEN SPECIFIED., AN

S02 WEMUVAL EFFICLENCY UF 943 WilL Bk REGUIKED,
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STATUS TO APRIL 1979
SeCTION 11 (CUNTINUED)
DESIGw INFUNMATION FUN PLANNEU FGU SYSTEMS ON INUUSTRIAL BUILERS

INSTALLATIUN wame TENNECH OIL CU.
INSTALLATION LOCAT iU GREEN WIVER, wYumlig
SUUNCE CHANACIEN1STICS COAL (1.5% SULFUN, MAX1MUM)

SUUNCE RATING 140,000 SCFM (TUTAL = ¢ HOILENS)
€ FGD SYSTEMS, EACA THEATING 12v,000 ACFM ¢ aSy Fo

NUMBER OF SEPANATE FGU UNITS 2
NUMSEN UF BULLENS HEING CUNTWULLED e
SUURCE CAPALITY TV Mw (EQUIVALENT); 040 MM BTU/NMR (TOTAL = 2 BUILERS),

(FUR THIS wEPONT, UNLE3SS STATED OTHERWISE, 200y SCFM = 1 EQUIVALENT mw,
THIS 13 BECAUSE GAS FLUN WATE I3 THE PRIMARY FACTOR In MODULE SIZING.)

CUNTRUL SYSTEM VENDUN VENOUR NOT YET SELECTED

CUNTROL #NUCESYS SUOJUA CARYONATE SCRUBBING

NEn / HETROFIT NEw

START=yP DATE JANUARY, 1982

CONTROL SYSTEM STaTus PLANNEDHEQUESTING/EVALUATING BIDS
302 REMQVAL EFFICIENCY 90T (0.2 LB/MM BTU @ OUTLET)
SLUDGE OR 8Y=PRUOUCT DISPOSAL HULDING PUND FUR EVAFURATION

BACKGNOUND INFONMATION

TENNECD OIL COMPANY WAS ANNUUNCED PLANS FUR A SODA AYM PLANT IN GREEN RIVER, WYOMING,
THE DESIGN ANV CONSTHUCTION CUMPANY WILL 9€ SRUWN AND ROUT, INCe THE PLANT WILL HAVE TwO 300,000
~8/Hi BOILERS, wHICH wILL BURN ° LeSULFUR WYOMING COAL (31.9% SULFUH, MAXIMUM, 10,00V BTu/LB,
18X MOISTURE, OX auiye

THE FLUE GASES FHOM EACH wUILEN (120,000 ACFM @ 4SO F) WILL WE THEATED oY AN £GD SYSTEM USING
S00IUM CARYONATE SCRUnHING. THE SYSTEMS wILL BE UILT NEW AND GU UNSTREAM IN EARLY=1942 AT THE
SAME TIME A3 THE 3UUA ASM PLANT,

OPERATING HISTURY

137 QUARTEH=1979 81US ARE CUHRENTLY BEING EVALUATED. 4 VENDUR I3 EXPECTED YO BE SELECTED NEXT
QUARTER.
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STATUS TUL APKIL 1979
SECTIUN 31 (CUNTINUED)

DESIGN INFURMATIUN FuRr PLANNEY FGU SYSTEMY Uis INODUSTRIAL BOLLERS

INSTALLATIUN wamg NESTERN CORKELTIUNAL [w3T,
INSTALLATIUN LuCATIun PLTITSOUNGH, PENNSTLVANIA
SUUNCE CHANACTENISTIILY CUAL (3,5X% SULFUK)

SUUNCE RATING 10,000 SCFM (TUTAL = | WUILER)

eV,UU0 ACFM o BUUF

NUMGBEN UF SEPARATE FLu UNITS 1
NumMisEir OF HUILERS oEInG CUNTROLLEU 2
SUUNRCE CaAPACITY 30,000 Lb/Mw STEAM

S Mm LEUUIVALENT), S5 Mm 8TU/HR

(FUR Thi3 NEPUKT, uUNLESS STATED OTHERWISE, 2uuu SCFM s 1 EQUIVALENT Mw,
THIS IS HECAUSE GAS FLUa WATE 18 THE PRIMARY FACTUR IN MUODULE SIZING,)

CUNTHRUL SYSTEM VENDUK PITISHURGM ENVENGY, SYSTEMS
CUNTRUL PwUCESS SULF=Xx SCURE PNUCESS
HEMUVAL
NEW / weTROF(T RETRUFIT
STaWl=uP paTe JANUARY, 1980
CUNTMDL SYSTEM STaTus PLANNEUSCUNTRACT awARDED
SUZ REMUVAL EFFICIEWCY 90X (2000 PPM ¢ INLET)

6UX NUX REMUVAL (200 PPM @ INLED)
SLUDGE uW sY=pnwuLUCT UISPUSAL REGENERABLE = ELEMENTAL SULFUNR FrODUCT

BACKGRUUND INFURMAT[ON

THE WESTERAN CUNKECTIUNAL INSTITUTIUN IN PITISHUNGH, PA, MAS TwO IDENTICAL COAL=FIRED BUILERS,
EACH RATED AT 30,000 LB/NR STEAM. UME BOLLEN IS ALWAYS UN STAND=8Y AND THE OPENATING BUILER BURNS
HIGH SULFUN (3.5% §) PENNSYLVANIA BITUMINOUS ClaL.

THE FGU SYSTeM, USING SULF=X CUNCURRENT UXIDES RemuVAL (SCURE) PHUCESS, mILL BE NETROFITIED 8y
PITTSOUNGH ENVINUNMENTAL AND ENERGY SYSTEMS, INC, THE PHOCESS mAS DEMUNSTNATED SU2 AND NOX REMUVAL
CAPABILITIES UN A lemw BUILER Al THE UeS. ARMY KUNER PLANT AT FORT JENJAMIN, HARRISON, PA, THIS
PROCESY USES Iwun SULFIDE (FES) SLUNKY AS an AUSURBENT WHICH WEACTY Wil SUZ ANV NU TU FURM
FERROUS OXIDE (FEU), FewrUUS HISULFIVDE (FESE) AND MOLECULAN Nes A SPHMAY UF NECYCLE FES SLUNRY LN
A SPRAY TUWER PMIUR TO The ABSORBER, CUULS THE FLUE GAS, ThE 3uU2 AND NU LEVELS IN THE FLUE GAS aRE
REDUCED HY WEACTIUNS wlTH REGENERATED FES SLURNY ENTENING TME ABSURBER THE FLUE GAS EXHAUSTS
THROUGH A mMIST ELIMINATUR,

THE BLEED=UFF STWEAMS FHUM THE SPHAY TUWER AND THE AUSUNHER ARE TAKEN 10 & WOLDING TaNK, A
PART OF THE STwEAM Fium THE MULDING Tawx I8 RECINCULATED TU THE SPWAY TUWER WHILE TME REMAINDER IS
PUMPED TO A THIUKENEN, The TMICKRENEK BUTTOMS AKE FILTENED AND SENT 10 AN INUIRECTILY FINED REGEN~
ERATING KILN WHERE CUAL IS uSED SUTH AS & FUEL FUR HEATING THE KILN AND AS A SUUNCE OF CaRBUN T0
REDUCE FERRUNY VISULFIDE (FES¢) ANy FERRUNS UXIDE (FEU) FOWMED OURING THE REDUCTION OF B0TH THE 302
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STATUS TO APRIL 1979
SECTION 11 (CONTINUED)
DESIGN INFORMATION FON PLANNED FGD SYSTEMS ON INDUSTRIAL BOILERS
WESTERN CORRECTIONAL INST,; PITTSBURGH, PENNSYLVANIA (CONTINUED)

AND THE NO. THE OFF=GAS FRUM THE WKEDUCTING KILN 13 PASSED THRUUGH A CYCLUNE T0 REMOVE

SOME OF THE PARTICULATES AND THEN IS CUOLED TO CONDENSE APPRUXIMATELY 80X OF THE SULFUR

AS A LIOUID BYPRODUCT., THE REGENERATED FES IS TAKEN 70 A RESLURRYING TANK WHERE

THE FILTRATE FiUM THE VACUUM FILTER, THICKENER OVERFLOW AND MAKEUP FES SLUKRY ARE AUDCED. THE FES
SLURRY FROM THE RESLURRYING TANK 1S TRANSPORTED TU THE ABSONBER,

THE FLUE GAS (20,000 ACFM & 600 F) wILL CUNTAIN 2000 PPN 302 AND 200 PPM NO WHICH WILL BE
REDUCED TO LEVELS OF 200 Ppm AND 80 PPM RESPECTIVELY, THE ABSORBER (S FT DIA X 30 F7 HEIGHT) wILL
HAVE FOUR KOCH ENGINEEKING FLEXITRAYS AND A FLEXIMESH MIST ELIMINATOR, THERE wILL BE TwU FANS IN
THE FGD SYSTEmM UNE FAN UPSTREAM OF THE SPRAY TOWER AND THE OTHER DOWNSTREAM OF THE ABSORBER, THE
ABSORBER AND MIST ELIMINATUR WILL BE CONSTRUCTED GF 31sL S8 WHILE THE REGENERATION SECTION WILL BE
PRIMARILY CARBON STEEL.

OPERATING MISTORY
ATH QUARTER~1978 THE SYSTEM 1S IN THE DESIGN PHASE. THE ABSORBER SECTION ONLY OF THE FGD SYSTEM
WILL BE STARTED UP IN MAY 1979 AND TESTED FOR A SNORT DUNATION, THE REGENERATION LOOP WiLL o€
COMPLETED BY LATE FALL OF 1979,

137 QUARTER=1979 THE DESIGN OF ABSORPTION SECTION IS COMPLETE., ODESIGN OF REGENERATION SECTION

WILL BE OVER BY MID=MAY 1979, PRELIMINARY TESTING FOR AS3ORPTION SECTION WILL BE PERFORMED IN
SEPTEMBER 1979, THE STARTUP I3 NOw SCHEDULED FOR JANUARY 1980,
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STATUS TL APNIL 1979

SECTIUN 12

VEICNIPTIUN UF INDUSTRIAL WULILEW FGU SYSTEMS NUT UPENATING

INSTALLATIUN NAmE
INSTALLATION LUCATuUN
SUUKCE CHARACTERISTICS
SOUNCE RATING

NUMBER UF SEPARATE FuLD UNITY
NUMBER UF YOILEWS BEING CUNTROLLED
SUUNCE CAPACLTY

CONTHUL SYSTEM VENLOUN

CONTROL PROCESS

NEW / RETRUF]T

START=UP DATE

CUNTROL 3YSTEm STATUS

302 REMUVAL EFFICIENCY

SLUVGE O BY=PRUDUCT OISPUSAL
CONTRUL SYSTEM CUS)

BUNGE PURCMASED Tnl3 LIME SCRUBBING SYSTEM FUR TESTING PUNPOSES.

BUNGE, INC,
CALNU, JLLINOLS
CUAL (3% SULFUk)
44,000 SCFM (10TAL = 2 BUILENS)
81,400 ACFM & 520 F
1
e
22 Mw (EWUIVALENT); TUTAL = 2 HOILERS
180,000 LBS/Mn STEAM (TUTAL)

(FOR THIS HEPUNT, UNLESS STATED UTHERWISE, 20u0 SCFM™ = 1 EUUIVALENT Mn.
THIS 18 BECAUIE GAS FLUW KATE 13 THe FRIMAKY FACTUR IN MOOULE SIZING.)

DNAVU CURP,/NATL LIME ASS°N
LIME SCRUBBING

RETRUFLT

SEPTEMHER, 1977

INOEPF INTTELY SHUT LUnw

9ax (2700 PPM INLET)
DEWATERED SLUKNY TU LANUFILL

SEE SECTIUN 13 FUR DETAILED ECUNOMIC INFORMATIUN

BACKGRUUND INFURMATION

THE LEWLS SCRUBBER, wHICH IS

A MORIZONTAL RUTARY VESSEL alTH INTERNAL CHAINS, PERFOURMED VERY weLl OUNING THE TEST (94 PERCENT S02

REMOVAL).
FGD UPERATIUNS,

PRESENTLY, BUNGE IS USING LUW SULFUR CUAL (0.9 PERCENT) ANO WAS NO PLANS TU RESTART
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STATUS TO APRIL 1979
SECTIUN 12 (CONTINUED)

VESCHIPTIUN UF INDUSTRIAL GSUILEN FGD SYSTEMS NOT QPERATING

INSTALLATIUN iWaME HARNLS MINING CO,

INSTALLATION LUCATIuUN SPRUCE PINE, NUNTH CARULINA

SUUNCE CHARACTERLISTICS CUAL (U.8% SULFUR)

SUUKCE NATING 4,000 SCFm (TOTAL = 2 BOILERS)
NUMBER OF SEPARATE FGU UNITS e

NUMBER UF BULLENS BELNG CUNTHULLED 2

SUUHCE CAPACITY 2 mMw (EUWUIVALENT); TulaL = 2 BOILERS

(FOR TWIS REPURT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mw.
THIS IS UECAUSE GAS FLUW RATE IS THE PRIMARY FACTOR IN MUOULE SIZING,)

CUNTRUL SYSTEm VEnDUW WelWe SLY MANUFACTURING CO.
CONTRUL PROCESS WATER SCRUBBING (NA,NM3 OPTN,)
NEw / WRETRUFILTY RETROFIY

START=UP VATE 1973

CONTROL SYSTem STaTuS INDEFINITELY SHUT Duwwn

Su2 REMUVAL tFFICIENCY

PARTICULATE REMUVAL EFFICIENCY 962
SLUUGE UR oY=PRULUCT DISPUSAL DISPUSAL TECHNIWUE NOT KNOWN
CUNTRUL SYSTEM (0S§T SEE SECTIUN £3 FOR DETAILED ECONOMIC INFORMATION

SACRGROUND INFURMATION
THE FGD SYSTEM AT THE MARWIS MINING CUMPANY LUCATED AT SPRUCE PINE, NORTM CAROLINA REMOVES FLYe
ASH AND SULFUR LIUXIDE FROM Tkt FLUE GAS OF A CUAL FINED HOILEN, THE SCRUGBER I3 A mwewe SLY
IMPINGENT TYPE SCRUHBLEK CUNSTRUCTED OF 304 STAINLESS STEEL., THE BOILER IS RATED 1.9 Mw
(EQUIVALENT 200 BUILEN WURSEPOWEW). COAL CUMPOSITIUN 13 TYPICALLY 0.8% SULFUR AND SX ASH. PRIMARY
INTEMEST In FLUE A3 SCRUBBING IS IN FLYASH KEMOVAL AND MO TESTS FOR SULFUR QIO0XIVE REMOVAL EFFIe
CIENCY HAVE MEEN MADE,

UPERATING MISTURY
2ND QUARTEK=1977 MO OPENATIUNAL PRUBLEMS HAVE BEEN REPORTED,

137 QUARTEKR=1978 THIS PLANT nAS BEEw MUVED Tu THE INACTIVE SYSTEMS FILE UNTIL SUCH TIME AS ACTUAL
FGD OPERATIUNS BEGIN, [nE SCRUBWER IS EDUIPPEB WITH ALXKALI ADDITION CAPABILITY, BUT WITH
THE LUW SULFUR CUAL CURRENTLY HEING FINED, ND ALKALI AQDITION UR PH CONTROL IS OCCURRING.

2ND QUARTER=1978 PLANT REPUNTED ND CHANGE.

3RV QUARTER=1978 PLANT NEPORTED N0 CHANGE.
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STATUS TU APRIL 1979

SECTION 12 (CUNTINUED)

VEICRIPTIUN OF INDUSTRIAL BOLILER FGU SYSTEMS NUT UPERATING

INSTALLATIUN NAME
INSTALLATION LUCATIun
SOURCE CHARACTENISTYICS

SOURCE RATING

NUMBER UF SEPARATE FGU UNITS
NUMBER UF BOILLERS HEING CUNTRULLED
SOURCE CAPACITY

CONTROL STYSTEM VENDUK

CONTROL PHWOCESS

NEw 7/ RETROFIT

START=UP DATE

CONTROL SYSTEM STalus

802 REMOVAL EFFICIENCY
PARTICULATE REMUVAL EFFICILENCY

SLUDGE OR B8Y~PRODUCT DISPOSAL

CONTROL SYSTEM COSY

NOWTRERN OMI0) 3UGAR CUMPANY

FINDLAY, OHIU

CUAL (1.2% SULFUK, AVERAGE)

65,230 SCFM (TUTAL = 2 BOILERS)

100,000 LUS/HK STEAM (TUTAL = 2 BOILENS)
e

2

33 Mw (EWUIVALENT), TOTAL = 2 BOILERS

(FUR THL3 REPORT, UNLESS STATED OTHENWISE, 20u0 SCFM = | EQUIVALENT mw,
THIS IS HECAUSE GAS FLUW RATE 1S THE PRIMARY FACTUR IN MUDULE SI1ZING,)

GREAT WESTENN SUGAX

SODIUM CARBUNATE SCRUBBING

RETRUFIT

OCTUBER, 1974

TERMINATED

761 (600 PPM @ INLET)

90z

WASTEWATER TREATMENT AND DISCHARGE TO CITY SEmER
BLEEU=QFF STREAM TU HOLDING TANK

SEE SECTIUN 13 FUN DETAILED ECONOMIC INFORMATION

BACKGROUND INFURMATIUN

THE NURTHERw OHIU SUGARTCOUMPANY HAS TERNINATED ALL SUGCAR PRODUCTION OPERATIONS AT FINDLAY OWIO.

THE PLANT IS NUW GPEN UNLY AS A SHIPPING AND RECEIVING STATIUN, THE SCNUBBER UPERATED DURING THE

1975, 1976, ANO 1977 SUGAN PRUVLUCTIUN SEASONS BEFURE THE SHUTOUWN OCCURRED.

REFER TO FIGURE 14=28 IN SECTION 14 FUR A DETAILED PROCESS FLOW DIAGRAM QOF THIS SYSTEM.

161



STATUS TU APKIL 1979
SECTION 12 (CUNTINUVED)
DeSCHIPILUN UF INODUSTRIAL SUILER FGO SYSTEMS NOT UPERATING

INSTALLATIUN name SHELLEN GLLUBE Cuwep,

INSTALLATION LOCAT UN MURFOULA, VIKGINIA

SUUKCE CHAWACTENISTICS CUAL (<« 1,02 SULFUN)

SUUNCE wWATING 8,000 SCFM (TUTAL = 1 WQILEN)
NUMBEN UF SEPARAIE Fuu unNITS H

NUMBEN UF HUILEWS BEING CUNINULLED ]

SOURCE CapPacITY & MN (EUUIVALERT) TulaL = 1 BUILEN

(FOW THIS NEPUKRT, UNLESS STATED UrmeNwlSE, 2000 SCFmM = EUUIVALENT Mw,
THIS IS BECAUSE GAS FLOw RATE 1S Tré PRIMANY FACTOR IN MUDULE S$IZING.)

CUNTRUL SYSTEm venpow WoeNe SLY MANUFACTURING Co.

CONTRUL PRUCESS SUDIUM WYDRUXILE SCRuBHING

NEwn 7/ weTHUF]Y HETRUFLTY

START=UP LATE 1979

CUNTRUL SYSTEmM STatys INDEF INITELY SHUT DOWN

Su2 NEMuVAL eFFILIENCY NOT DETENMINED

PARTICULATE memuvap EFFICIENCY NUT DETENMINED

SLUVGLE uR #Y=PRUDUCT ULISPUSAL OVERFLUW TU SENER/SLUDGE T LANOF ILL

CONTRUL SYSTEM COST SEE BECTIum 13 FOR VETAILED ECunuMIc INFORMATION

‘ SACKGRUUND INFORMATIUN

IN NURFULK, VINGINIA, SHELLER GLUBE CONPUKATION UPENATES THE MITCHELL SMITH DIVISION PLANT,
ANENE THE PRIMANY ERQUUCT 1S CUkR RUBBER GASKET MATERIAL, PNOCESS (AUTOCLAVE) AND WEATING STEAM
ARE SUPPLIED BY A BUILER NATED AT 350 BOILER HP (ABOUT 3.5 mu EQUIVALENT)., STEAm CUNOITIONS ARE
165 P31 av 325 5, THE SUILENR was URIGINALLY ENECTED IN 1939, 8UT UNDERWENT a CUMPLETE OVERMAUL IN
1977, BUILER Tuses, REFRACTONY @KiCK, GRATE, AND SQUT BLOWENS #ENE REPLACED DUNING THE OVERWAUL,
THE BOILER FINES CoAL SUPPLLED uY GENENAL CUAL = NOMINAL SI2E 18 1425 X 0.25 INCHNES, COAL
CRARACTERISTICS ANE as FULLOWSS wWHVvE13$,200 BIU/LY, ASHEOX, AND SULFUR I3 LESS THan iX,

THE EMISSIuUNnS CUNTROL SYSTEM AT SHELLER GLOBE CONSISTS OF a WoWe SLY SINGLE=STAGE ImeINJET
SCRUBBER (#170) wHICh HEMUVES PARTICULATE aND 302 FRUM THE FLue GASe THE SYSTEM USES a NAQH MAKE=yp
PRIMARILY Fow COKROSIUN CUNTHUL wut 802 CUNTHOL I3 an ADOITIUNAL BENEFIT, RECYCLE TANK SUPERNATANT
13 PH NEUTHALIZEY AND 13 DISCHARGED 10 CITY SENENS wnILE FLY aSN AND SEDIMENT ARE SETTLED, SCRAPED
QUT AND mAULED TQ & SANITARY LANDFILL,

1€ SCHUBBEN MUQULE 1S CONSTRUCTED OfF 3164 33 (10 FT DIA x 15 F1 MIGH). THE FLUE GAS RATE ENTEe
RING THE SCHUBBER I3 19,200 CFm @ a%g f, THE DUCTING ENTENING ANO EXITING THE 3SCRUMBER IS MADE OF
5/78" C.9. ano CUNTEw STEgL RESFECTIVELY. THE wow, SLY FAN (BULILER 11) IS MAUE OF CaRreown STEEL.

THE RECYCLE Tank (8 CONSTRUCTED UF uUNL INED STEEL (20 FT X ju FT & 8 FT) AND THE PIPING I3 OF #ve,
CHEMICALS ARE PURCHASED FNOM THE CHEMICAL THEATMENT CO. WHQ ALSU UPERATE THE SCRUHBING SYSTEM,
HEFEN TU FIGURE lae3s IN SECTION 14 FUR A DETAILED PNUCESS FLuw DIAGRAM UF THIS SYSTEM,
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STATUS TG APRIL 1979
SECTION 12 (CONTINUED)
DESCHIPTION UF INOUSTRIAL BUILER FGU SYSTEMS NOT OPERATING
SMELLEN LLUBE CORP.; NOURFOLK, VIRGINIA (CUNTINUED)

OPERATING MISTURY
UPON INITIAL STARTUP NU CAUSTIC wAS INTRUOUCED TO THE SYSTEM AND WITHIN A FEW MUNTHS THE INTERe
NALS OF Tre MUDULE AND THE STEEL PIPING SYSTEM WERE CORRUDED BEYOND USE. THIS NECESSITATED REPLACE~
MENT UF Tre INTERNALS, SUSSTITUTION OF STEEL PIPE WITw PVC, ANO ADDITION OF NAON TO THE SERUBBING
LIOQUOR.

N0 QUANTER=1970 DURING THE REPUNT PERIOD THE UNIT UNOERWENT A VIRGINIA EPA CERTIFICATION
INSPECTIUN, AWD WAS FOUND TO BE IN COMPLIANCE., NO SCRUBBER-WELATED PROBLEMS MAVE OCCURRED,

IR0 GQUANRTER=1978 BUILER OPERATIUN waAS ESTIMATED TO BE AT 60X CAPACITY 24 HRS PER DAY, & DAYS PER
WEEK. NU SCRUBBER-RELATED PRUBLEMS HAVE BEEN REPONTED, PLANT PERSONNEL ARE CONSIDERING REPLACEMENT

OF TnE PRESENT SYSTEm LDUE TO WEAR ON THE EGQUIPMENT,

4TH QUARTEW=1978 NUO SCRUBBER RELATED PRUBLEMS WERE REPORTED DURING TMIS PERIOD., AT PRESENT, THE
USE OF FRESH NAUM HAS wEEN DISCONTINUED,
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STATUS TO APRIL 1979

SECTION 12 (COUNTINUED)

DESCRIPTIUN UF INDUSTRIAL BUILEK FGU SYSTEMS NOT OPERATING

INSTALLATIUN NAME

INSTALLATIUN LUCATIUN

SUURCE CHARACIERISTICS

SOUKCE wATING

NUMBER OF SEPARATE FGUL UNITS
NUMBER UF HOILERS BEING CUNINULLED

SUUWNCE CaAPACITY

CONTROL SYSTEM VENDUR
CONTRUL PHUCESS

NEW /7 NREIKRUF]T
STARTeyup DATE

CONTRUL SYSTEM STATuS
SuU2 REMUVAL EFFICIENCY
WATEN MAKE=yp

SLUUGE OR uY=PRUDUCT DISPUSAL

CONTROL SYSTEM CUNT

TRANSCU TEXTILES, InC.
AUGUSTA, LEUWGIA
FUEL UIL (2% mMAX, SULFuUN)
50,000 ACFM

1

1

20 Mn (EQUIVALENT)

\FUR THIS REPURT, UNnLe4S STATED UTHERWISE, 2000 SCFM = | EQUIVALENT MN,
THIS 18 BECAUSE GAS FLUW RATE IS THE PRIMARY FACTON IN MUDULE SIZING.)

FMC ENVINUNMENTAL EWUIPMENT

SUDIuM CARSBUNATE SCRUBSING

New

MARCh, 1979

INGEFINITELY SHUT pUWN

8UX=652 (610 La/MR ¢ INLET)

a8 GPM; OPEN LUULP

WASTLWATER TREATMENT Ay DISCHANGE TO RIVER
NA2SUS/804 L1GWUOR UISCHARGED 10 A HOLDING PUND
SEE SECTION 13 FUK DETAILED ECONUMIC INFURMAIZON

SACKGROUND INFURMATIUN
THE FGD OPENATIONS MAVE BEEN TEWMINATED FUN AN INUEFINLITE PERIOD. The PLANT BUNNS NUMBER &
FUEL OIL AND THE SULFuUR DIOXIVE EMISSIUNS ANE S50% OF The EXISITING REGULATIUNS. TwE BUILER IS
RATED AT 20 mMw (EWUIVALENT) anp PRUDUCES 150,000 LBS/HK STLAM, WHEN OPENATIONAL, THE SCRUBHER
SYSTEM nab A FLUE GAS VULUME OF SUeU00 ACFM AT 140 LEGREES F. SYSTEM STAKRT=UF UCCURRED IN MARCH
1973 ANU SCHUBHER UPERATIONS NENE TERMINATED LATEN IN [HE SAME YEAR, THERE AKE CURNENTLY NO PLANS
TO INITIATE OPENATIUNS.
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STATUS TU APRIL 1979
SECTIUN 12 (CUNTINUED)

UDESCRIPTLIUN UF INOUSTRIAL BUILER FGD SYSTEMS NUT OPENATING

INSTALLATIUN nAME UeSe uYPSUM CUNP,

INSTALLATIUN LUCATIUN OARMUNT, PENNSYLVANIA

SOUHCE CHAKACTERISIICS CuaL

SUUNCE RATIwNG 19,300 3CFM (TUTAL = 4 gUILERS)
NUMBER UF SEPAKATE FGU UNITS 1

NUMBER UF bulLEKS neliG CUNTRULLED [}

SUUNCE CAPACLTY 10 Mn (EQUIVALENT)

(FUR THIS REPUNT, UNLESS STATED OTHERWISE, 2000 SCFM x | EQUIVALENT Mw.
TrlS I8 BECAUSE GAS FLUw RATE IS THE PHIMARY FACTUR IN MOOULE SIZING.)

CUNTRUL SYSTEM VEWDUNR NEPTUNE AIRPOL, INC,
CUNTRUL PnUCEIY VOUBLE ALXKALI (DILUTE)
NEw / WETROFLY NEN

STanTeup PATE

CONTRUL SYSTEm STATUS NEVENR STARTEDeyP

S02 NEMuUVAL EFFICIENCY SUFFICIENT TO MEET REGULATIUN
PARTICULATE REMUVAL EFFICIENCY MEETS CUOE

WATER mAKE=UP 10 Gkm (CLOSEDL LOUP)

SLUUGE UN HY=PRUODUCT DISPUSAL UEWATERED SLURRY TU LANDFILL

SLUUGE TO PUND FUR ORYINGe THEN TU LANDFILL.
CONTRUL SYSTEM CuNT SEE SECTION 13 FUR VETAILED ECUNOMIC INFORMATION

SACKGKUUND INFURMATIUN
AN AIRPOL DUUBLE ALKALI SCNUBBING SYSTEM I3 ON=SITE, INSTALLED, AND READY FOR OPERATIONS,
HUNEVEN, US GYPSUM QECIUEU w~ul Tu INITIATE PRODUCTIUN AT TMIS FACILITY FOR ECUNOMIC REASONS. A

CMECK LUKING THE 4Tn UUANTEN 1978 REPUN! PERIUO WEVEALED Tmal THERE ARE STILL NO PLANS TO USE THIS
FACILITY,
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STATUS TO APRIL 1979
SECTION 13
INDUSTRIAL BQILER FgD CusTts

VENQOR
COMPANY PRUCESS cost
LOCATION STATUS -
CAPACITY (SCFm) STARTUP DATE CAPITAL OPERATING

ALYESKA PIPELINE SERVICE CoO, FMC ENVIRONMENTAL EQUIPMENT

VALUEZ, ALASKA SUDIUM WYDRUXIDE SCRUBBING
50,000 UPERATIONAL
6/17

PLANT PERSONNEL WAVE NOT SEPARATED OUT FGD SYSTEM
COSTS FRUM OveRALL PROJECT c0STS NOR DO THEY KEEP
OPERATING COSIS FOR ThE FGU SYSTEM,

ARCD/POLYMERS, INC, FMC ENVIRONMENTAL EQUIPMENT $11,600,000, 32,400,000,
MONACA, PENNSYLVANIA ODOUBLE ALKALZ (CONCENTRATED)
305,000 CONSTRUCT IUN

6/80

INSTRUMENTATIUN, OVERHEADS AND waASTE D1SPOSAL
FACILITIES IN MID=1979 ODOLLARS, THE PROJECTED
OPERATING COST IS Sa/Ton OF coat,

BELARIDGE QIL cO, C=E naTCO 812%,000,
MCKITTRICK, CALIFOMNIA S00Ium wYDROXIDE SCRUBBING
12,000 OPERATIONAL

177

THIS 13 THE REPURTED CAPITAL COST IN 1978 DOLLARS,

BELRIDGE OIL cu. NEATER TECHNOLOGY 31064000, 379,000,
MCRITTRICK, CALIFORNIA S00TIuM HYOROXIDE SCRUBBING
12,900 UPERATIONAL

678

THE CAPITAL CosY INCLUDES TwE CosTS oF SCRUBBER,
KECYCLE Tamx, svaACK, DEMISTER, PIPING, OUC TwONK,
ELECTIRICITY, INSTRUMENTATION IN hID=1973 DULLARS.
IT DOES NOT INCLUOE CAUSTIC Tanx, Pume, FEEOLINES,
WASTE DLI3POSAL FACILITIES AND mATER AND ELECTRICAL
CUNNECTIONS, ThHE OPERATING CODST I3 GASED ON 93x
AVAILABILITY TwROUGH A YEAR. IT INCLUVES CosT oF
CAUSTIC (8.8 GAL/MOUN), ELECTRICITY, waTER ANOD
LABOR IN LATE 1979 OOLLANS, IT DOES npT INCLUOE
INVIRECT COSTS ano WASTE UISPOSAL,
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COMPANY
LOCATLIUN
CAPACITY (SCFMm)

SELRIUGE UlIL CO,
MCKITIRICK, CALIFORNIA
12,000

BUNGE, InC,
CALIRO, ILLINULS
48,000

CANTON TEXTILES
CANTUN, GEORGIA
295,000

CATERPILLAN TRACTUR CU
€AST PEunA, 1LLINULS
210,000

SECTION 13 (CONTIMNUED)
INDUSTRIAL BOILER FGD CUSTS

VENDUR
PHROCESS
STATUS
START=UP DATE

THERMOTICS INC,
SU0OIUM WYDRUXIVE SCRUBBING
OPERATIUONAL

/78

THE CAPITAL COST INCLUOES THE TUTAL INSTALLED COST
OF THE ENTIRE FGU SYSTEM IN MID=1978 DOLLARS, 1T
OQES NOT INCLUDE WASTE DISPOSAL FACILITIES ANO
WATER AND ELECTRICAL CONNECTIONS. THE OPERATING
COST IS UASED ON 92X AVAILABILITY THROUGH A YEAR,
1T INCLUDES CUST OF THE CAUSTIC (6.9 GAL/MOUR),
ELECTRICITY, WATER ANO LABON IN LATE 1978 DOLLARS,
17T DUES NUT INCLUOE INDIRECY COSTS ANO WASTE
0ISPOSAL.

DRAVO CORP./NAT’L LIME ASS°N L2
LIME SCRUBBING

INOEFINITELY SMUT DOWN

977

THE CAP1TAL COST REPRESENTS THE TOTAL INSTALLED
COST OF ThE FGD SYSTEM, ENGINEERING, START=UP, AND
TESTING IN 1977 DOLLARS,

FMC ENVIRONMENTAL EQUIPMENT
CAUSTIC WASTE STREAM
UPERATIONAL

b/74

TRE CAPLITAL COST REPRESENTS THE TUTAL CUST FOR THE
INSTALLEL SYSIEM, IN 1974 DOLLARS,

. FMC ENVIKONMENTAL EQUIPMENT
OOUBLE ALKALI (CONCENTWATED)
OPERATIONAL

478

NO ECONUMIC INFORMATION nAS BEEN SUPPLIED FOR ThE
CATERPILLAR FGO SYSTEMS,

107

STATUS TO APRIL 1979
CAPITAL OPERATING
3172,000. 360,500,
¢000,000,
$138,000, 834,000,



STATUS 10 APRIL 1979

SECTION 13 (CONTINUED)

INOUSTRIAL BOILER FGO COSTS

cosT

VENDOR
COMPANY PROCESS
LOCATION STATUS -
CAPACITY (HCFM) START=UP DATE CAPITAL
CATERPILLAR TRACTUR CO. ZUNN INDUSTRIES
JOLIET, ILLINOIS DOUBLE ALKALI (DILUTE)
67,000 OPERATIONAL

9/74

NO ECONOMIC INFORMATION WA BEEN SUPPLIED FUR THE
CATERPILLAR FGD SYSTEMS,

CATERPILLAR TRACTUKR CU. FMC ENVIRONMENTAL EGUIPMENT
MAPLETON, ILLINOIS QUUBLE ALKALI (CONCENTRATED)
131,000 UPERATIONAL

3719

NO ECONUMIC INFORMATION HAS BEEN SUPPL1ED FOR THE
CATERPILLAR FGD SYSTEMS.

CATERPILLAR TRACTOR CO. ZURN INOUSTRIES
MORTON, ILLINOIS DOUBLE ALKALI (DILUTE)}
38,000 OPERATIONAL

1/7¢

NO ECONOMIC INFORMATION HAS BEEN SUPPLIED FOR THE
CATERPILLAR FGD SYSTEMS,

CATERPILLAR TRACTOK Cu. FMC ENVIRUNMENTAL EUUIPMENT
MOSSVILLE, ILLINOLS DOUBLE ALKALI (CONCEWTRATED)
140,000 OPERATIUNAL

10775

NO ECONOMIC INFUNMATION HAS BEEN SUPPLIEV FOR THE
CATENPILLAR FGD SYSTEmMS.
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STATUS TO APRIL 1979
SECTION 13 (CONTINUED)

INDUSTRIAL BOILER FGD COSTS

VENOOR
COMPANY PROUCESS cosTt
LOCATION STATUS ewecs
CAPACITY (SCFM) START=uP DATE CAPITAL OPERATING
CHEVRON U.S.A. INC. KOCH ENGINEERING §2,8v0,000, $920,000,
SAKERSFIELD, CALIFORNIA SODIUM CARBONATE SCRUBBING
248,000 OPERATIONAL

7/18

THE CAPITAL COST IS IN 1978 DOLLARS, THIS REPREe
SENTS THE TOTAL INSTALLED COST OF THE FGD SYSTEM
INCLUDING SITE PREPERATIUN, THE UPERATING COST
INCLUDES ELECTRICITY, SODA ASH, AND MAINTENANCE
(LABOR AND MATERIALS), THIS CORRESPUNDS TQ A 340
DAY YEAR AND APPROXIMATELY 3900/0AY PER SCRUBBER

IN 1978,
CHEVRON U.3.A, INC. KOCH ENGINEERING
BAKERSFIELD, CALIFORNIA SUDIUM CARBONATE SCRUBBING
146,000 CUNSTRUCTION

7/79

NO ECONOMIC INFORMATION HAS BEEN SUPPLIED FOR THE
CHEVRON FGD SYSTEMS,

DOUBLE BARREL OIL CO. C=€ NATCO
BAKERSFIELD, CALIFURNIA SOUIUM HYDROXIDE SCRUBBING
12,000 QPERATIONAL

6/78

NO ECONOMIC INFORMATION HAS BEEN SUPPLIED FOR THE
DOUBLE BARREL OIL FGD 3YSTEMS,

FIRESTONE TIRE AND KUBBER CO, FMC ENVIRONMENTAL EWQUIPMENT $163,000, 560,000,
POTTSTONN, PENNSYLVAN]IA OUUBLE ALKALI (CONCENTRATED)
8070 OPERATIONAL

17715

THE CAPITAL COST INCLUOES ELUIPMENT, ENGINEENING
AND STARTUP, THE COST DUES NOT INCLUUE LABOR AND
MATERIALS FOR ELECTRICAL SYSTEM, PIPING, OR STRUC=
TURAL AND FOUNDATIONS ERECTION IN 1974 DULLAKS.
THE UPERATING COST INCLUVES CHEMICALS, LABOR,
ELECTRICITY, DISPUSAL, MATERIALS, AND LAB WORK FOR
1977,
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STATUS T0 APRIL 1979
SECTION 15 (CONT INUED)

INDUSTRIAL BUILER Fyu cosrs

VENOOR i

COMPANY PRUCESS cosy
LOCAY [ON STATUS -
CAPACITY (SCFm) START=UP DATE CAPITAL OPERATING
FMC (S00A asH PLANT) FMC ENVINUNMENT AL EWUIPMENT $10,00v,900,
GREEN RIVEN, AYOMING SOUIUM CARBONATE SCruBB NG
446,000 OPERATIUNAL

5/76

THIS TUTaL CAPITAL COsT, IN 1979 DOLLARS,
INCLUOES ESP AND Fgp PURCMASE aNnD INSTALLATION

cosrs,
GENENAL MOTURS CURPURATION ENTOLETER, InC, 3668,000,
DAYYUN, OWIO S00IUM WYDRUXIDE SCRUBHING
36,000 OPERATIONAL

9174

THE CAPITAL cosY IS THE TOTaAL INSTALLED COST FOR
THE TwQ FGp SYSTEMS, IN 1974 DULLARS,

GENERAL mOTURS CUKPURATION M ENVIRUNMENTAL 33,200,000, 3$644a,000,
PARMA, OM]IO OUUBLE aLxaL] (DILUTE)
138,400 OPERATIONAL

3774

THE UPERATING COST REPRESENTS 3$11.70/T0N CoAL,

SENERAL MOTURS CURPUNATIUN GM ENVIRUNMENT AL 000,000,
PUNTIAC, mICHIGAN S00Ium WYURUXIDE SCRUBBING
107, 3w OPERATIONAL

/78

THE CAPITAL cOST REPRESENTS The TOTAL INSTALLED
COsT In 1972 DOLLARS,

GENERAL MOTORS CURPONATION AeDe LITTLE 87713,000, 3172,000,
8T, Lyuls, MISSOounl S00Ium HYOROXIDE SCRUBBING
64,000 UPERATIONAL

1972

THE CAPITAL coST 18 IN 1973 DOLLAKS, TME OPENAT=
ING COST INCLUDES MAINTENANCE MATERIALS, LASOR aAND
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STATUS TO APRIL 1979
SECTIUN 13 (CUNTINUED) -
INDUSTRIAL BUILER FGD CUSTS

VENDUR
COMPaANY PRUCESS cost
LOCATIUN STATUS cacsas -
CAPACITY (SCFM) STARTeyP DATE CAPITAL OPERATING
AL LY LYY EYYY ¥ LA A L X T T X ¥ X ¥ ¥ 3 L L 2 X 2 X 7 3 Suseeseen
BENERAL MUTURS CuRPOWRATIUN FMC ENVIKRONMENTAL EWUIPMENT 32,200,000,
TONUmAIsL A, NEA TORK SuDluM mYDRUXIDE SCRUBBING
Se,vuu UPE<ATIONAL

6/7%

THE CAPITAL CUST IS IN 1974 DOLLARS,

GEURGIA=PALLIFIC PAPER CQ,. NEPTUNE AINPUL, INC, $275,000,

CRUSHETT, AkXANSAS
220,00v

CAUSTIC wWASTE STREAM
OPERATIONAL
1715

THE CAPITAL COST REPWESENIS THE ABSORUER COST ONnLY

ANY IS IN 1973 DOLLAKS,

SETTY UIL CuMPANY FMC ENVIRONMENTAL EGUIPMENT 3400,000, $390,000,.
BAKERSFIELD, CALIFURNIA SUDIUmM CARBUNATE SCRUBBING
12,000 OPERATIONAL

/17

GETTY UlL COmPany

THE CAPITAL COST INCLUDES THE ABSURBER MODULE,
300A ASH TANK, PUMPS, AND PIPING IN 1977 DOLLARS.
IT OUES NUT INCLUDE THE STACK, OUCTING, ENGINEERe
ING, OR QVERMEADS, THE UPERATING COST IS EQUIVe
ALENT TO 30.10/MM BTU, INCLUDES THE CUST FUR

3004 ASW, ELECTRICITY, ANO SCRUBBER MAINTENANCE,
AND REPRESENTS A 340=DAY YEAR,

IN=nOUSE UESIGN 85,400,000, §$5,220,000,

BAKENSFIELU, CALIFURN]IA SO0IumM CAKBUNATE SCRUBBING

091,00y

UPERATIONAL
18778

TRE CAPLIAL COST INCLUDES COST UF SCHUBBER, FAN,
LUCTING, TANKS, PUMPS, FIPING, ELECTWICAL, AND
INSTALLATIUN Iv 1978 QULLARS FOR 5 SCRUBMAER SYSTEM
ImE UPEWRATING CUST INCLUDES ELECTRICLITY, SCRUBBER
MAINTENANCE, ANV SODA ASn FOW 9 SYSTEMS, IT 18
BADED UM & 340°DAY YEAR,

17¢



STATUS TO APRIL 1979
- SECTIUN 13 (CONTINUED)
_INDUSTRIAL GUILER FGD COSTS

VENDOR
COMPANY PROCESS cysT
LOCATION STATUS eecss
CAPACITY (SCFM) START=uUP DATE CAPITAL QPERATING
SETTY OIL COMPANY IN=HOUSE DESIGN
ORCUTT, CALIFORNIA SODIUM HYDROXIDE SCRUBBING
S000 OPERATIONAL

6/77
SREAT SOUTHEARN PAPER CO, NEPTUNE AIRPUL, INC, $1,800,000,
CEOAR SPRINGS, GEOWGIA CAUSTIC WASTE STREAM
420,000 UPERATIUNAL

1975

THE CAPITAL COST 1S THE TUTAL INSTALLED COST FOR
THE Tw(U SCRUBBER MUDULES IN 1974 DOLLARS,

SRISSOM AIR FORCE BASE NEPTUNE AIRPUL, INC, 31,6100000.
QUNKER MILL, INDIANA DUUBLE ALKALIL (CUNCENTKRATED)
32,000 CONSTRUCTION

117719

THE CAPITAL COST NEPRESENTS THME TOTAL INSTALLED
FGO SYSTEM CUST AND IS BROKEN UUWN BY CUNSTRUCTION
UEPARTMENT AS FULLOWS: ELECTRICAL WUHK=$19%,0003
CIVIL wORK=3229,6003 MECHANICAL wUXK*31,184,930,

MARRIS MINING CU, Wele SLY MANUFACTUKRIWG CU, $31.000,
SPHUCE PINF, NURTH CANULINA WATEN SCRUBBING (NA,wHS UPTN,)
4,000 INDEFINTITELY SHUT DUAN

1973

THE CAPLTAL CUST IS THE TUTAL INSTALLED CUST In
1973 VULLANS,

INLANO CUNTAINEN CORPUNATIUN NEPTUNE AIRPUL INC. 3550,000,
NEW JOWWSUNVILLE, |ENMESSEE AMMONIA SCRUBMING
154,000 CUNSTwRUCTIUN

S5/19

THE CAPITAL CUST 1S Wt PUKCHASED CUST UF
VENTUKR] SCRUBBEN, SEPANATUR AND STum STACK UNLY

172



SECTION 13 (CONTINUED)

INDUSTRIAL BOILER F&D COUSTS

VENOOR
COMPANY PROCESS
LOCATION STATUS
CAPACITY (SCFW) START=UP DATE
ITT RAYONIER, INC. NEPTUNE AIRPOL, INC,
FERNANDINA BEACH, FLORIDA SOOIUM MYDROXIDE SCRUBBING
170,000 OPERATIONAL

1979

THE CAPITAL COST 1S FOR 2 SCRUBBERS, DUCTWURK,

ANO STACKS IN 1975 ULULLARS,

KERR=MCGEE CHEMICAL CORP, COMBUSTION EGUIPMENT A3SUC,
TRONA, CALIFORNIA SODIUM CARBUNATE SCRUBBING
490,000 OPERATIONAL

6/78

KRERR=MCGEE SPENT 31,5 MILLION IN A PILOT PLANT FOR
SEVERAL YEARS BEFURE AND DURING CONSTRUCTION OF
THE NEw FACILITY, OUT OF THE $200 MILLION PROJECT
CO3T, 316 MILLION OF THAT 13 FOR PONER PLANT aND
86 MILLION IS FOR THE BUILER RELATED POLLUTION

CONTROL coOsTS, ’

MEAD PAPERBOARD CO, NEPTUNE AIRPOL, INC,
STEVENSON, ALABAMA- S300IUM CARBUNATE SCRUBBING
100,000 OPERATIONAL

1978

THE CAPITAL COST REPRESENTS THE ORIGINAL EQUIPMENTY
AND INSTALLATION COST IN 1974, SINCE THEN, EXTENs

SIVE MOOIFICATIONS MAVE BEEN REWUIRED,

$173,000 WAS SPENT POR REPAIRS AND UPGRA
1976, OVER THE SCRUBGER PLANT LIFE, AN ADOITIONAL
$136,0V0 MAS BEEN SPENT, INCLUDING:S 35,000 (Ruse~
SER LINERS), 354,000 (STAINLESS STEEL LINERS), AND

347,000 (GENERAL REPALINS),

THE OPERATING COST INCLUDES $40,000/YR FOR
OPERATING LABOR, 340,000/YR FOR MAINTENANCE
LABOR, AND 3760,000/YR FOR REAGENT (8%2¢ TUNS) ,

MINN=QAK FARMER’S CU~OPERATIVE KOCH ENGINEERING

WAHPETON, NORTH DAKUTA AMMONIA SCRUBBING
164,000 UPERATIONAL
/17

THE CAPITAL CUST REPRESENTS THE TOTAL EWUIPMENT

COST IN 1977 DULLARS,

173

STATUS TUu APRIL

1979

CAPLTAL

$500,000.

36,000,000,

3173,000,

3300,000,

UPERATING



COMPANY
LOCATION

CAPACITY (scFm)

MOBIL OIL Cumpany
BUTTONWILLOW, CALIFUNNTA

80,500

MOVIL OIL COMPANY
8AN ARVU, CALIFORNIA

175,000

NEKUOSA PAPERS, INC,
ASHOUWN, ARKANSAS

éli.oou

NORTHERN 0N

FINDLAY,
65,230

omnlo

10 SUGAR CumPany

SECTION 13 (CONTINUED)

INDUSTRIAL BUILER FGD COsTs

VENOON
PRUCESS
$TAlUS

START-UP DaTE

HEATER TECHNULUGY

SUU UM CARBUNATE SCRUBBING

CONSTRUCTION

47719
THE CAPITAL COST INCLUDES ABSORBER MUDULES, RE~
CYCLE TANKS, STaCk, OEMISTERS, PUMPS, AND PIPING
IN 1978 QULLARS, 1T OUES NOT INCLUDE CAUSTIC
TANK, FEED PuMPS, OR FEED PIPES,

IN=HOUSE DESIGN $2

SO0 IuM HYPROXIDE SCRUBH ING
OPERATIONAL

19

T4

THE CAPITAL COST REPRESENTS
LATION, PIPING, DUCTAORR, S
FACILITY, anD INSTRUMENTAT]
THE OPERATING COST INCLUDES
LABON, AND MAINTENANCE, [T
OIRECT (FIXED) CO8TS, THE

FOR THE 22 SMALLER SYSTEMS

FOR THE 8 LARGER SYSTEMS I8

EQUIPMENT, INSTAL-
TACK, WATER TREATMENT
ON IN 197d DOLLANS,

ELECTRICITY, CAausTIC,

00ES NOT INCLUDE [N~
AVERAGE UPERATING COST
18 335,0u0/YR EaCH, AND

$65,000/YR EACH,

NEPTUNE AIRPOL, INC.

CA
oF
<

THE CaPITaL
1975 YoLLAnS

30
T€
10

THE CAPITaL
THE FGL SYST
COST INCLUOE
MATERIALS,

USTIC ScCRuBBING
ERATIONAL
/16

COST REPRESENTS

OIUM CARBONATE
RMINATED
/14

COST IS TWE TOT

Em IN 1974 poLL
S ELECTRICHIY,

174

THE EQUIPMENT COST In

GREAT wESTERN SuGAk

SCRUBBING

AL INSTALLED cOST gF
ARS, THE OPERATING
MAINTENANCE, LASOR, AND

STATUS TO APRIL 1979

cost
CAPITAL UPERATING
$50u,000,
900,000, $1,290,000,
32%0,000, $207,000,
$523,000, $30,200,



STATUS TO APRIL 1979
SECTIUN 13 (CONTINUVED)
INDUSTRIAL BOILEK FGD COSTS

VENOUR
COMPANY PRUCESS cost
LOCATIUN STATUS eeeces
CAPACLITY (SCFM) START=UP DATE CAPITAL OPERATING
NORTHERN UMIU SUGAR CUMPANY GREAT wESTERN SUGAR
FREEMONT, UN]O SUDIUM HYDROXIDE SCHUBBING
40,000 OPERATIONAL
10/7S

NQ CUST INFORMATION HAS BEEN SUPPLIED FOR THE
FREEMONT FGD SYSTEM,

PFIZER, 1NC. IN=HOUSE DESIGN $1,800,000, $500, 000,
€AST 8T. LUUIS, ILLINOIS LIME SCRUBHING
40,000 OPENATIONAL

8/78

THE CAPLITAL COST IS THE TOTAL INSTALLED COST OF
THE FGO 3YSTEM IN OCTUMER 1978 DOLLANS, THIS IN=
CLUDES ALL THE DIRECT AND INDINECT COSTYS OF THE
PROJECT, THE OPERATING COST I3 THE ODIRECT ANNUAL
QPERATING CUSTS IN OCTOBER 1978 DOLLARS, THESE
INCLUDE LIME (3170,000), WASTE 013PUSAL
(8160,000), ELECTRICITY, WATER, AND MAINTENANCE
(MATERLAL ANO LABOR), THE TOTAL OPERATING COSTS
ARE PROJECTED TO BE § .04/mmM BTU INCLUDING ALL TME
INOIRECT COSTS. PFUR A CAPACITY FACTUR OF 963
(8900 WOURS OF UPERATION/YR @ FULL LOAD), THIS
nILL CUNRESPUND TO $T7AU,UUD/YR,

PHILLIP mONKIS, INC, FLAKT, INC,
CHESTENF LELD, VIRGINIA SUD UM CARBONATE SCRUBBING
39,000 CONSTRUCTION

/79

NU CUST INFUNMATION I3 AS YET AVALLABLE,.

REICHMULL CHEMICALS, INC,. NEPTUNE AlRPUL, INC, 270,000,
PENSACOLA, FLURIDA SUDL1UM CARMUNATE SCRUBHING
80,000 UPERATIONAL

(Va4

THE CAPLTAL COST REPWNESEWTS ONLY THE INSTALLED
CUST OF SCHUBBER AND 3TUw STACK IN 1973 DOLLARS,
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STATUS TO APRIL 1979
SECTIUN 13 (CONTINUED)

INDUSTRIAL BUILER FGD CUSTS

VENDON
COMPANY PROCESS cos? j
LOCATION sSTatus cane - --
CAPACITY (SCFM) START=UP DATE CAPITAL UPERATING ’
L L LT LTI T YR Y ¥ ) LA L L L L T XY T Y] L L 2 2 X 1 2 ] LI LYY ¥ Y )
RICKENBACKER AIR FURCE BASE RESEAHCH=COTTKELL/BANCD 32,200,000, 3207,004.
COLUMBUS, UMIU LIMESTONE SCRUBEING
55,000 OPENATIONAL

3716

THE CAPITAL COST INCLUDES ADJACENT ELECTRICAL Sule~
STATION, SLUDGE OISPUSAL, EXTENNAL FLUES, AND
UTHER ATYPICAL EUUIPMENT IN 197% DOLLARS, THE QP=
EHATING COST REPRESENTS THE OVERALL 1977 CusST FOR
35,000 TONS OF COAL, DURING THE 1977 U.S.E.P.A.
OEMONSTRATION TEST, OPERATING COSTS WERHE $S5,81/TON
UF CUAL. THESE COSTS INCLUDE OPERATING AND MAIN=
TENANCE, LABUR, POWER, WATER, MAINTENANCE PARTS,
ANO SLUUGE 0ISPDSAL, BUT DOES NOT INCLUDE DEPREe

CIATION,
SANTA FE ENERGY COwP, FMC ENVINONMENTAL EQUIPMENT 31,500,000,
BAKERSFIELD, CALIFURNIA OUVBLE ALKALI (CUNCENTHATED)
70,000 CONSTRUCTION

S/1%

THE CAPITAL COST INCLUDES THE SCRUBBER, LIQUOR
WEGENERATION EQUIPMENT, AND DUCIWUKK IN 1978

UOLLARS,
SHELLER GLUBE CORP, Wok, SLY MANUFACTURING CO, 380,000,
NORFOLA, VIRGINIA SUOIUM MYDROXIVE SCRuUBBING
8,000 INUVEFINITELY SHUT DUwN

197%

The CAPLTAL CUST IS THE ESTIMATED WEPLACEMENT COST
InN 1978, AN ESTIMATED MAINTENANCE CUST UF S1oU/My
AAS REPURTED (2 MAN=DAYS/MU) .

ST, JOE ZINC CU. BUKE AU UF MINES $l2sTvo,0v0,
MONACA, PENNSYLVANIA CIThATE PRUCESS
142,000 CUNSTRUCTIUN

4’719

THE CAPITAL CUST 18 IN 1977 DOLLAKS AND IS BEING
JOEINTLY FUNDED BY ST, JUE ZINC, The US EPA, AND
THE U.3. JUREAU UF MINES.



STATUS TO APRIL 1979

SECTION 13 (CONTINUED)
INOUSTRIAL BOILER FGD CUSTS

VENOOR
COMPANY PROCESS
LOCATION STATUS ~=
CAPACITY (SCFmM) START=UP DATE CAPITAL
STRATHMORE PAPER CUMPANY MIKROPUL CURPORATION : $1,400,000,
NORONOCOs» MASSACHUSETTS ORY LIME SCRUBBING
22,000 CONSTRUCTION

$/719

SUN PRODUCTION COMPANY

FELLOWS, CALIFORNIA

6,000

SUN PRODUCTION COMPANY

OILOALE, CALIFORNIA

6,000

TEXACO INCORPORATED

SAN ARDO,
347,000

CALIFORNIA

THE CAPITAL COST IS TOVaL INSTALLED COST oF
THE ENTIRE FGO SYSTEM IN 1979 OOLLARS, THE
ESTIMATED OPERATING COSY INCLUDES UNLY DIRECT
COSTS OF RAW MATERIALS, WATER AND ELECTRICITY,

C=E NATCO 3100,000,
SUOIUM WYDRUXIDE SCRUBSING
CONSTRUCTIuN

5/719

THE CAPITAL COST IS THE TOTAL INSTALLED COST

OF THE FGO SYSTEM IN 1979 DULLARS, THE ESTIMATED
OPERATING COST INCLUDES ONLY OIRECT CUSTS OF RAw
MATERIALS (S0 LB/MR OF S0 % CAUSTIC, & GPM MAKEYP
WATER), AND ELECTRICITY (16 nej,

C=€ NATCOD $100,000,
SODIUM HYDROXIDE SCRUBBING

CONSTRUCTION

4/79

THE CAPITAL CUST Is The TUTAL INSTALLED COST

OF THE FGD SYSTEM IN 1979 OOLLARS, THE ESTIMATED
OPERATING CUST INCLUDES QnLY DIKECT CUSTS OF Raw
MATERIALS (50 LB/MR OF 503 CAUSTIC, 4 GPM MAKEUP
WATEN), AND ELECTRICITY (i HP),

CEILCOTE

SUDIUM HYDROXIVDE SCRUBBING
UPERATIONAL

11/73

NG ECONUMIC INFORMATION HAS AS YET BEEN PROVIDED
8Y TExaco,

177

OPERATING

3162,000,

335,000,

335,000,



STATUS TO APRIL 1979
SECTION 13 (CONTINUED)
INOUSTRIAL SOILER FGD COSTS

VENDUR
COMPANY PHOCESS cost
LOCATION STATUS :
CAPACITY (SCFM) START=UP DATE _ CAPITAL OPERATING
cedeceeeeesss sSeoveees Sevecseses
TEXACO INCORPURATED DUCON COMPANY
SAN ARDO, CALIFURNIA SUDIUM CARUONATE SCRUBBING
99,000 CONSTRUCTION
3/19 _
NO ECONOMIC INFORMATION WAS AS YET BEEN PROVIDED
8Y TEXACO.
TEXASGULF SWEMCO INC, 8250,000,
GRANGER, WYOMING SUDIUM CARBUNATE SCRUBEING
140,000 OPERATIONAL

87

THE CAPITAL COST IS FOR TwO SCRUBBING UNITS ONLY
ANU LS IN 1976 OULLARS,

TRANSCO TEXTILES, INC, FMC ENVIRONMENTAL EQUIPMENT
AUGUSTA, GEONGIA S00IUM CARBONATE SCRUBWING
50,000 INDEFINITELY SHUT DOwN

3718

NO ECONOMIC INFURMATION WAS MADE AVAILABLE,

U«3. GYP3UM CORP, NEPTUNE AIRPOL, INC, ~
OAKMUNT, PENNSYLVANIA DUVBLE ALKALLI (DILUTE)
19,300 NEVER STAKRTED=uP

NU ECONOMIC INFURMATIUN WAS MADE AVAILABLE,
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NO.
14-1
14-2
14-3
14-4
14-5
14-6
14-7
14-8
14-9
14-10
14-11
14-12
14-13
14-14
14-15
14-16
14-17
14-18
14-19

SECTION 14
PROCESS DIAGRAMS FOR
INDUSTRIAL BOILER FGD SYSTEMS

LIST OF FIGURES

PAGE
ALYESKA PIPELINE SERVICE CO. 181
ARCO/POLYMERS, INC. 182
CANTON TEXTILES 183
CARBORUNDUM ABRASIVES 184 .
CATERPILLAR TRACTOR CO., EAST PEORIA 185
CATERPILLAR TRACTOR CO., JOLIET 187
CATERPILLAR TRACTOR CO., MORTON 189
CATERPILLAR TRACTOR CO., MOSSVILLE 191
CHEVRON U.S.A. INC. | 192
FIRESTONE TIRE AND RUBBER CO. 193
FMC (SODA ASH PLANT) 194
GENERAL MOTORS CORPORATION, DAYTON 195
GENERAL MOTORS CORPORATION, PARMA 196
GENERAL MOTORS CORPORATION, PONTIAC 197
GENERAL MOTORS CORPORATION, TONOWANDA 198
GEORGIA-PACIFIC PAPER CO. 199
GETTY OIL COMPANY, BAKERSFIELD, (FMC) 200

GETTY OIL COMPANY, BAKERSFIELD, (IN-HOUSE DESIGN) 201
GETTY OIL COMPANY, ORCUTT 202
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NO.
14-20
14-21
14-22
14-23
14-24
14-25
14-26
14-27
14-28
14-29
14-30
14-31
14-32
14-33
14-34
14-35
14-36
14-37
14-38

LIST OF FIGURES (Continued)

GREAT SOUTHERN PAPER COMPANY

ITT RAYONIER, INC.

KERR-MCGEE CHEMICAL CORPORATION
MEAD PAPERBOARD COMPANY

MINN-DAK FARMER'S COOP.

MOBIL OIL COMPANY, BUTTONWILLOW
MOBILE OIL CORPORATION, SAN ARDO
NEKOOSA PAPERS, INC.

NORTHERN OHIO SUGAR COMPANY, FINDLAY
NORTHERN OHIO SUGAR COMPANY, FREEMONT
PHILLIP MORRIS, INC.

RICKENBACKER AIR FORCE BASE

SANTA FE ENERGY CORPORATION

SHELLER GLOBE CORPORATION

ST. JOE ZINC CO.

SUN PRODUCTION

TEXACO, INC., SAN ARDO

TEXACO, INC., SAN ARDO

TEXASGULF
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STATUS TO APRIL 1979
SECTION 1S
FUEL SULFUR CONTENT OF INDUSTRIAL BOILER FGD SYSTEMS

COMPANY STATUS NUMBER NUMBER
LOCATINN SULFUR PROCESS 0F FGD OF BOILERS
CAPACITY (SCFM) CONTENT VENDOR SYSTEMS  CONTROLLED
COAL (LESS THMAN 13X SULFUR)
CANTON TEXTILES 8% OPERATIONAL 1
CANTON, GEORGIA CAUSTIC WASTE STREAM
25,9000 FMC ENVIRONMENTAL EQUIPMENT
GENERAL MUTQORS CORPORATION 72 = 2,0% OPERATIONAL 2
DAYTON, ONID SODIUM HYDROXIDE SCRUBSBING
36,000 ENTOLETER, INC.
GENERAL MUTORS CORPURATION +84% OPERATIONAL 2
PONTIAC, MICHIGAN SODIUM MYDROXIDE SCRUBBING
107,300 GM ENVIRONMENTAL
HARRIS MINING CO. «8% INOEFINITELY SHUT DUWN 2
SKRUCE PINE, NORTH CAROLINA WATER SCRUBBING (NA,NH3 OPTN,)
3,000 W.WN, SLY MANUFACTURING CO.
TEXASGULF 7153 OPERATIUNAL 2
GRANGER, WYUMING SODIUM CARBONATE SCRUBBING
140,000 SWEMCO INC.
COAL (1 TO 2% SULFUR)
CELANESE CORPORATION 1.0% = 2.0X PLANNED=CONTRACT AWARDED 1
CUMBERLAND, MARYLAND DRY LIME SCRUBBING
$0,700 WHEELABRATOR=FRYE/ROCKWELL INT
DUPONT, INC, 1.9% PLANNEDSCONSIDERING S02 CONTROL 3
ATHENS, GEORGIA DOUBLE ALKAL! '
280,000 VENOOR NOT YET SELECTED
FMC (3004 ASH PLANT) 1.0% OPERATIONAL 2
GHEEM RIVER, WYOMING SQDIUM CARBONATE SCRUBBING
446,000 FMC ENVIRONMENTAL EQUIPMENT
GENERAL MUTORS CORPORATION 1.2% OPERATIONAL 4
TONOWANUA, NEW YORK SODIUM HYDROXIDE SCRUBBING
92,000 FMC ENVIRONMENTAL EQUIPMENT
MINN=QAK FARMER’S CUO=UPERATIVE 1.0% OPERATIONAL 2
WAHPETON, NOURTH DAKQTA AMMONIA SCRUBRBING
164,000 KOCH ENGINEERING
NEXKUOSA PAPERS, INC. 1.0% = 1,55 OPERATIUNAL 1
ASHUDNN, ARKANSAS CAUSTIC SCRUBHINSG
211,000 NEPTUNE AIRPOL, INC,
NORTHERN OHIO SUGAR CUMPANY 1.22 TERMINATED 2
FINOLAY, OwIQ SUDIUM CANBUNATE SCHUGBING
65,230 GREAT WESTEKN SUGAR
NURTMERN UMIN SUBAR COMPANY 1.02 OPERATIUNAL H
FHEEMONT, 0OulQ SUDI!M HYORUXIDE SCRUBBING
40,000 GREAT WESTERN SUGAR
PHILLIP MORFIS, INC. 1.0% CUNSTRUCT[ON 1
CHESTERFIELD, VIRGINIA SODIUM CARBONATE SCRUBBING
39,000 FLAKT, INC,
TENNECN OIL Cu, 1,5% PLANNED=REQUESTING/EVALUATING BI0S 2

GREEN RIVER, WYUMING
140,000

SODIUM CARAONATE SCRUBBING
VENOOR NOT YET SELECTED
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SECTION 1S (CONTINUED)

FUEL SULFUR CONTENT OF

INDUSTRIAL HOILER FGD SYSTEMS

STATUS TO APRIL

1979

COMPANY STATUS NUMBER NUMBER
LOCATION SULFUR PROCESS OF FGD OF BOILERS
CAPACITY (SCFM) CONTENT VENDOR SYSTEMS  CONTROLLED
COAL (2 TO 3% SULFUR)

ARCO/POLYMERS, INC. 3.0% CONSTRUCTION 3 3
MONACA, PENNSYLVANIA DOUBLE ALKALI (CONCENTRATED)

305,000 FMC ENVIRONMENTAL EQUIPMENT

BUNGE, INC. 3,02 INDEFINITELY SHUT DOWN 1 2
CAIRO, ILLINOILS LIME SCRUBAING

44,000 DRAVO CORP./NAT'L LIME ASS’N

CARBORUNDOUM ABRASIVES 2.2% PLANNED=CONTRACT AWARDED 1 2
BUFFALO, NEW YORK LIME SCRUBBING

30,900 CARBORUNDUM ENVIR, SYS, LTD.

FIRESTONE TIRE AND RUBBER €O, 2,52 = 3,0 OPERATIONAL 1 1
POTTSTOWN, PENNSYLVANIA DOUBLE ALKALI (CONCENTRATED)

8070 FMC ENVIRONMENTAL EQUIPMENT

GENERAL MOTORS CORPORATION 2.52 OPERATIONAL 1 a
PARMA, OMIO ODOUBLE ALXALI (DILUTE)

128,400 6M ENVIRONMENTAL

8T, JOE ZINC CO. 2.5% = 4,55 CONSTRUCTION 1 1
MONACA, PENNSYLVANIA CITRATE PNOCESS

142,000 BUREAU UF MINES

COAL(GREATER THAN 3X SULFUR)

CATERPILLAR TRACTOR CO. 3.2% OPERATIONAL 4 4
EAST PEORIA, ILLINOIS DOUBLE ALKALY (CONCENTRATED)

210,000 FMC ENVIRONMENTAL EQUIPMENT

CATERPILLAR TRACTOR CO. 3.22 OPERATIONAL 2 2
JOLIET, ILLINOIS DOUBLE ALKALI (DILUTE)

67,000 ZURN INDUSTRIES

CATERPILLAR TRACTOR CO. 3,23 OPERATIONAL 3 3
MAPLETON, ILLINOIS DOUBLE ALKALI (CONCENTRATED)

131,000 FMC ENVIRONMENTAL EQUIPMENT

CATERPILLAR TRACTOR Cy. 3,2% PLANNED=CUNTRACT AWARDED 2 2
MAPLETON, ILLINOIS DOUBLE ALKALI (CONCENTRATED)

105,000 FMC ENVIRUNMENTAL EWUIPMENT

CATERPILLAR TRACTOR Cu, 3.22 OPERATIONAL 2 2
MORTON, ILLINOIS DOUBLE ALXALI (DILUTE)

36,000 TURN INDUSTRIES

CATERPILLAR TRACTUR CO. 3.2% OPERATIONAL a a
MOSSVILLE, ILLINOILS DOUBLE ALKALI (CONCENTRATED)

140,000 FMC ENVIRUNMENTAL EQUIPMENT

GENERAL MOTORS CORPORATION 3.22 DPERATIUNAL 2 2
ST. LOUIS, MISSUURL SO0DIUM HYDRUXIDE SCRUHBING

64,000 AD. LITTLE

GRISSOM AIR FURCE RASE 3.02 = 3,58 CONSTRUCTION 1 3

BUNKER HILL, INOIANA
32,000

DOUBLE ALKALI (CONCENTRATEN)
NEPTUNE AIRPOL, INC.
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STATUS TO APRIL 1979
SECTION 1S (CONTINUED)

FUEL SULFUR CONTENT OF INDUSTRIAL BOILER FGD SYSTEMS
COMPANY STATUS NUMBER NUMBER
LOCATION SULFUR PROCESS OF FGD OFf BOILERS
CAPACITY (SCFM) CONTENT VENDOR SYSTEMS  CONTROLLED
COAL(GREATER THAN 31 SULFUR)
PFIZER, INC. 3.52 OPERATIONAL 1 2
EAST ST, LOUIS, ILLINOLS LIME SCRUBBING
40,000 INeHQUSE DESIGN
RICKENBACKER AIR FORCE BASE 3.6% OPERATIONAL 1 7
COLUMBUS, OHIO LIMESTONE SCRUBBING
55,000 RESEARCH=COTTRELL/BANCO
WESTERN CORRECTIONAL INST, 3.5% PLANNED=CONTRACT AWARDED 1 2
PITYSBURGH, PENNSYLVANIA SULF=X SCORE PROCESS
10,000 PITTSBURGH ENV.EENGY, SYSTEMS
OIL (LESS THAN 1X SULFUR)
ALYESKA PIPELINE SERVICE CO, «03% = 12X OPERATIUNAL 1 3
VALDEZ, ALASKA SODIUM HYDROXIDE SCRUBBING
$0,000 FMC ENVIRONMENTAL EQUIPMENT
SHELLER GLOBE CORP. <1,.0%2 INDEFINITELY SHUT DOWN H 1
NORFOLK, VIRGINIA SODIUM MYDROXIDE SCRUBBING
8,000 W, N, SLY MANUFACTURING CO.
OIL (1 TO 2% SULFUR)
BELRIOGE OIL CO, 1.12 OPERATIONAL 1 1
MCKITTRICK, CALIFORNIA SODIUM HYDROXIDE SCRUBBING
12,000 HEATER TECHNOLOGY
BELRIVGE QIL CO. 1.1% OPERATIONAL 1 1
MCXITTRICK, CALIFORNIA SODIUM HYDROXIDE SCRUBBING
12,000 C=€ NATCO
8ELRIDGE OIL co. 1.12 OPERATIONAL 1 1
MCKITTRICK, CALIFORNIA SODIUM HYDROXIDE SCRUBBING
12,000 THERMOTICS INC.
CHMEVRON U,8,A, INC. 1.1% OPERATIONAL 3 18
BAKERSFIELD, CALIFORNIA SUDIUM CARBONATE SCRUBBING
248,000 XOCH ENGINEERING
CHEVROM U.S.A. INC. 1.12 CONSTRUCTION 2 12
BAKERSFIELD, CALIFORNIA SODIUM CARBONATE SCRUBBING
146,000 KOCH ENGINEERING
DOUBLE 8ARREL OIL CO. 1.1% OPERATIONAL 1 1
BAXKERSFIELD, CALIFORNIA SODIUM HYDROXIDE SCRUBSING
12,000 C=€ NATCO
SETTY OIL COMPANY 1,1% OPERATIONAL 9 L}
BAKERSFIELD, CALIFORNIA SODIUM CARBONATE SCRUBSING
891,000 INHOUSE DESIGN
GETTY DIL COMPANY 1,12 OPERATIONAL 1 6
BAKERSFIELD, CALIFORNIA SODIUM CARBONATE SCRUBBING
72,000 FMC ENVIRONMENTAL EQUIPMENT
4EAD PAPERBOARD CQ0. 1.5 = 3.0X OPERATIONAL 1 2

ITEVENSUN, ALABAMA
190,000

SODIUM CARBONATE SCRUBBING
NEPTUNE AIRPOL, INC,
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STATUS TO APRIL 1979
SECTION 1S (CONTINUED)
FUEL SULFUR CONTENT OF INDUSTRIAL BOILER FGD SYSTEMS

COMPANY STATUS NUMBER NUMBER
LOCATION SULFUR PROCESS OF FgO OF BOILERS
CAPACITY (SCcPM) CONTENT VENDOR SYSTEMS CONTROLLED
OIL (1 TO 2% SULFUR)

MOBIL OIL COMPANY 1.1%2 CONSTRUCTION 7 7
BUTTONWILLOW, CALIFURNTA SONIUM CARBONATE SCRUBS ING

80,%00 HEATER TECHNOLOGY

SAhTA FE ENERGY CORP, 1.52 CONSTRUCTION 1 8
BAKERSFIELD, CALIFORNIA DUUBLE ALKALI (CONCENTRATED)

70,000 FMC ENVIRONMENTAL EQUIPMENT

SHELL OIL CUMPaNY 1,1 PLANNED=CONSIDERING 302 CONTROL 1 8
BAKERSFIELN, CALIFORNIA PROCESS NOT YET SELECTED

99,000 VENDOR NOT YET SELECTED

SHELL OIL CuMPany 1.1% PLANNED=CONSIDERING 302 CONTROL ] e
TAFT, CALIFURNIA PROCESS NOT YET SELECTED

25,000 VENDOR NOT YET SELECTED

SUN PRODUCTION COMPANY 1,482 CONSTRUCTION 1 1
FELLOWS, CALIFORNIA S00IUM MYUROXIDE SCRUBBING

6,000 C=€ NATCO

SUN PRODUCTION COMPANY 1.2% CONSTRUCTION H ]
OILOALE, CALIFOHNIA SOOIUM HYDROXIDE SCRUBSING

6,000 C=E NATCO

TEXACO INCORPORATED 1,72 CUNSTRUCTION 3 9
SAN ARDU, CALIFURNIA S00IUM CARSONATE SCRUBBING

99,000 DUCON CUMPANY

TEXACO INCORPURATED 1.7 OPERATIONAL , 29 29
SAN ARDU, CALIFORNIA S0DIUM HYDROXIDE SCRUBBING

347,000 CEILCOTE

TRANSCO TEXTILES, INC, 2.0% INDEFINITELY SHUT OQWN ) 1}
AUGUSTA, GEORGIA SQOIUM CARBONATE SCRUBAING

50,000 FMC ENVIRONMENTAL EQUIPMENT

0OIL (2 70 3% SULFUR)

MORIL OJL COMPANY 2.0% = 2,32 OPERATIONAL a8 28
SAN ARDOs CALIFURNIA SQDIUM HYDROXIDE SCRUBBING

179,000 IN=HDUSE DESIGN

DIL (GREATER THAN 3X SULFUR)

GETTY OIL CuMPANY 4,02 OPERATIONAL 1 i
ORCUTT, CALIFURNIA 3001uM HYDROXIOE SCRUBBING

5000 IN=MOUSE DESIGN

MIXTURE OF FUELS (LESS THAN 13 SULFUR)

KERR=MCGEE CHEMICAL CORP, «5% = 9,0% OPERATIONAL 2 H
THONA, CALIFORNIA SO0IUM CARBONATE SCRUBS NG

490,000 CUMBUSTION EQUIPMENT ASSOC.

STRATHMORE PAPER COMPANY «73% = 3,0% CONSTRUCTION 1 1

WORONOCO, MASSACMUSETTS
22,000

DRY LIME SCRUBAING
MIKROPUL COHPORATION
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STATUS TO APRIL 1979
SECTION 15 (CONTINUED)
FUEL SULFUN CONTENT ©F INDUSTRIAL BOILER FGD SYSTEMS

ComMpany STatus NUMBER NUMBER
LOCATION SULFuyR PROCESS OF FGO OF BOILERS
CAPACITY (SCFM) CONTENY VENOOWN SYSTEMS CONTROLLED

MIXTURE OF FUELS (2 TO 3% SULFUR)

o.-..-..-...--.--..-..-..-o Sacesresscsevveccscane

ITT RaAYONIER, InC, 2,03 » 2,%% OPERATIONAL 2 )
FERNANDINA BEACH, FLORIDA SODJUM HYDROXIDE SCRUBBING
176,000 NEPTUNE AIRPOL, INC.

MIXTURE OF FuELS (GREATER THaAN 3% SULFUR)

INLAND CONTAINER CORPORATION <5,08% CONSTRUCTION 1 1
NEW JOMNSONVILLE, TENNESSEE AMMONIA SCRUBBING
134,000 NEPTUNE AIRPOL INC.
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