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NOTICE

This report (prepared by PEDCo Environmental, Inc.,
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
representatives; flue gas desulfurization (FGD) system
designers, vendors, and suppliers; regulatory personnel; and
others. Neither EPA nor the designated contractor warrants
the accuracy or completeness of information contained in
this report. .

Initial distribution of the ﬁeport is limited to organi-
zation and individuals indicating a specific interest in the
field of FGD technology. 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) TECHNULGGY TU
INDUSTRIAL BOILERS wAS AT THE GENERAL MOTORS PUANT IN ST, LOUIS, MISSOURI WHERE TwO FGD SYSTEMS WERE
INSTALLED ON Tw0 CUAL=FERED BUILERS IN 1972, IN THIS 1ST QUARTEN 1979 REPORT, 126 OPERATIONAL FGD
SYSTEMS ARE DESCRIBED, THESE SYSTEMS ARE CONTROLLING SU2 EMISSIONS FROM 232 BOILERS, LUCATED AT 3¢
PLANT SITES ACROSS THE UNITED STATES. FGD SYSTEMS AT 21 PLANTS ARE XNOWN TO BE UNDER CUNSTRUCTION
OR IN SOME STAGE OF PLANNING, 1IN ADDITION THERE ARE 6 INSTALLATIONS INCLUDED IN THE REPORT WHERE
FGD OPERATIONS HAVE ELTHER BEEN TERMINATED, INDEFINITELY SHUT LOWN, OR NEVER STARTEUL~-UP. THE TUTAL
CUVERAGE OF THIS REPOHT IS THEREFOKE 63 INSTALLATIONS, TABLE ) SUMMARIZES THE NUMBER AND SCFM OF

THOSE SYSTEMS OPERATING, UNDER CONSTRUCTIUN, OR IN SUME PLANNING PHASE,

TABLE 1
NUMBER AND SCFM OF INOUSTKIAL BOILER FGD SYSTEMSs
NU. OF CAPACITY  NO. OF SEPARATE  NU. OF BOILERS

STATUS INSTALLATIONS SCFM FGO SYSTEMS CONTROLLED
OPERATIONAL TR S,468,770 126 ;s;.
UNDER CONSTRUCTION 12 10301,500 24 a8
PLANNING

CONTRACT AWARDED a 195,700 5 7

LETTER OF INTENT 0 0 0 0

REUUESTING/EVALUATING BIDS 1 140,000 2 2

CONSIDERING USING FGO a 1,604,000 6 16
TOTAL 57 8,505,970 163 305

*NOTE: THERE ARE PROBABLY SEVERAL FGD SYSTEMS IN ALL CATEGQRIES WHICH HAVE mnOT BEEN LOCATED BY
THIS SURVEY AND THEREFORE ARE NOT COVERED IN THIS REPORT,

*2CURRENT ISSUE CHANGES#w

THIS 13T QUARTER 1979 [SSUE INCLUDES SEVEHRAL CHANGES a3 ;;LLD#S!
te THERE ARE TWO NEw SECTIONS IN THE NREPORT: ONE IS A SUMMARY TABLE BY FUEL AND FUEL SULFUR
CONTENT (SECTIUN 1S) AND ONE IS A SUHMANY TABLE BY FGD PROCESS (SECTXON S)e THE PREVIUUS
SECTION 5. 'OPERATIONAL FGL SYSTEMQ UN INDUSTRIAL BOILERS," 1S NOw SECTION 6. THE PREVIOOS
SECTIONS & AND 7, UNDER CONSTRUCTION AND PLANNED FGD SYSTEMS, WERE CUNSULIDATED INTO A NEW
SECTION 7, "FUTURE FGD SYSTEMS ON INDUSTRIAL BOILERS,®
2. TEN UNITS, ORIGINALLY DESIGNED AS PARTICULATE CUNTROL SYSTEMS, HAVE BEEN DELETED FROM
THE REPORT3 AMERICAN THREAD, ARMCO, THE SEVEN GREAT WESTERN SUGAR PLANTS, AND ST, REGIS.
ALL THESE UNITS OEMONSTRATE SIGNIFICANT 302 CONTROL BECAUSE OF CAUSTIC, LIME, OR AMMONIACAL
CONTENT IN THE SCRUBBING L1GUOR, THESE DELETIONS HAVE BEEN MADE AT THE REQUEST OF
RESPECTIVE PLANT REPRESENTATIVES, [N THE REPORT, THERE ARE A FEN OTMER INSTALLATIONS
WHERE A SIMILAR SITUATION EX137S, 1.E., SIGNIFICANT 802 REMUVAL IN SYSTEMS ORIGINALLY
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DESIGNED FUR PARTICULATE CONTROL CONTINUED, DATA TRANSFER CONCERNING THIS TYPE OF SYSTEM
I8 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 OOUBLE BARREL OIL, GETTY OIL IN ORCUTT,
CALIFORNIA, PFIZER, AND REICHHOLD CHEMICALS, A DETAILED INDEX TO THESE AND ALL SYSTEMS

MAY BE FUUND IN SECTION 2,

TABLE 2 SUMMARIZES THE PLANTS ACCURUING TO THE YEAR UF FGD.STARTUP. AND THE SCFM CAPACITY,
HIGHLIGHTS FROM THE CURRENT INDUSTRIAL BOILER SURVEY ARE GIVEN BELOW?S

TABLE 2
STARTUP YEAR AND SCFM OF INDUSTRIAL BOILER FGD SYSTEMS
YEAR UNITS SCFM
1972 1 64,000
1973 1 347,000
1974 5 431,400
1975 9 1,276,070
1976 5 959, 300
1977 a 291,000
1978 9 1,953,000
1979 14 990,200
1980 4 © 450,000
1982 1 140,000
1984 1 1,200,000
1985 1 280,000
YEAR NOT YET
DETERMINED 2 124,000
ToTAL 57 8,505,970

HIGHLIGHTS FROM THE CURRENT INOUSTRIAL BOILER SURVEY ARE GIVEN BELOWS

BELRIDGE OIL CO. HAS REPbRTED A RELIABILITY INDEX VALUE OF ABOUT 82% FOR THE HEATER TECHNOLOGY UNIT.

ELECTRICAL MALFUNCTIONS, MIST ELIMINATOﬁ 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 REGUIRED.

CeAoM. (CARBIDE=AMOCO-MONSANTO)} PLANNERS HAVE OECIDED THAT A OOUBLE ALKALI PROCESS WILL BE USED TO

CONYROL 802 EMISSIONS FROM THE THREE BOILERS TO BE INSTALLED AT THE COGENERATION FACILITY,



CELANESE CORPURATION HAS AWARDED A CONTRACT T0 WHEELABRATOR=FRYE/ROCKWELL INTERNATIONAL TO INSTALL A

PARTICULATE AND S02 CONTROL SYSTEM USING THE SPRAY DRYER/FABRIC FILTER CONFIGURATION AT THEIR

CUMBERLAND PLANT IN MARYLAND. START=UP IS SLATED FOR THE END OF {979,

'

IN BAKERSFIELD, CALIFORNIA, CHEVRON UeSeAer INC. CONTINUES TO OPERATE THE THREE FGD SYSTEMS AT 1003

AVAILABILITY, THE SODA ASH CONSUMPTION IS CLUSE TU THE UPTIMUM STUICHIOMETRIC REWULREMENT,

CHANSLOR WESTERN HAS CMANGED ITS NAME TO SANTA FE ENERGY CORPORATIUN. THE FMC DOUBLE ALKALI SYSTEM

IS 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 8E NEAR ATHENS,

GETTY OIL HAS COMMISSIUNED THE LAST FOUR OUT OF A TOTAL OF NINE IN=HOUSE OESIGNED SYSTEMS, AT
GETTY'S ENHANCED OIL RECOVERY UPERATION NEAR BAKERSFIELD, CALIFORNIA. HOWEVER, ONLY FOUR SYSTEMS'
WERE CONTINUOUSLY OPERATED DURING THIS QUARTER DUE TO THE INTRICACIES IN THE CURRENT 01L PRICING

REGULATIONS,

GREAT SOUTHERN PAPER CO. REPORTED THAT EARLIER PROBLEMS WITH PUMP SEAL FAILURES HAVE 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 FGD SYSTEM SUPPLIED BY 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 JOMNSONVILLE, TENNESSEE, NEPTUNE AIRPOL IS SUPPLYING AN

FGD 3YSTEM USING AMMONIA SCRUBBING TECHNOLOGY, THE SYSTEM IS CURRENTLY UNDER CONSTRUCTION.,

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

THROUGHOUT THE PERIOD. THE SYSTEM HAS NOT BEEN DOWN SINCE THE FAN WAS REPAIRED .LAST QUARTER.
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STATUS TU APNIL 1979
SECTIUN 9 (CUNTINUED)

PENFURMANCE DEDCHIPTIUN FON UPERATIUNAL Fi0 SYSTEMS UN INDUSTINIAL BUILERS

INSTALLATIUN nAME GENERAL MOTORS CORPURATIUN
INSTALLATIUN LUOCAT U §T, LOUES, MISSOURI

SOQURCE CHARACTERISTICSY CUAL (35,2% SULFUR)

SUUKRCE NATING 64,000 SCFM (TUTAL = 2 BOILERS)
NUMBER UF SEPARATE FlLbu UNLTY ]

NUMBER UF BOILEKS bEING CUNTRULLED 2

SUUNCE CAPACLTY 3¢ mMn (TOTAL = 2 BUILENS)

(FUOXN THIS WEPUWRT, UNVLESS STATED UTHERWISE, 2000 SCFM s 1 EQUIVALENT Mn,
THIS 13 HECAUSE GAS FLUm RATE [S THE PRIMANY FACTUR IN MUDULE SIZING.)

CONTHROL SYSTEM vEnDUR AoDs LLITTLE

: CUNTRUL PNUCESS SUDLUM HYDRUKIDE SCRUBBING
NEW / RETWOF LT RETRGF LT
STAKT=UP DATE 1972

) CUNTRUL SYSTEM STATUS OPERATIUNAL
302 REMUVAL EFFICIENCT 9Uer (2000 PPM & IWLET)

= PARTICULATE NEMUVAL EFFICIENCY REMUVED BY PRECEUING CYCLONE AND ESP

) WATEN MAKE=UP UPEN LUUP
SLUDGE OR BY=PRODUCT LISPUSAL WASTEWATER TREATMENT AND DISCHARGE TO CITY SEWER

NA2SUS UXIDIZED TU NA2304, PH NEUTRALIZED AND OISCHARGED TO
e CITY SEmMER SYSTEM
CONTROL 3YSTem CONT SEE SECTIUN 13 FOR DETALILED ECUNOMIC INFURMATION

BACKGROUND INFORMATION
THE GENERAL MUTUKS CORPURATIUN PLANT LOCATED IN ST, LOUIS, MISSUUNI GPERATES 4 COAL=FIRED BOIL~

ERS. TwO UF THESE BUILERS, UNE PULVERIZED CUAL<FIRED AND THE UTHER A SPREADEN STOKER, ARE RATED AT

A TOTAL OF 250,000 LB/KR STEAM ANU GENERATE ABUUT 64,000 SCFM UF FLUE GAS. CUAL CUMPOSITION 19

-~

TYPICALLY 3.2% SULFUK AND 10X ASH, TME ST, LOUIS S02 EMISSIUN REGULATIUN OF 1.4 LBS/MM 8TU APPLIES
UNLY FRUM OCTOBER THRUUGH MARCH, AND THE SCRUBBENS OPERATE UNLY DURING THIS PERIUD. FLUE GAS FROM

; ALL FOUR BUILERS EXITS THNUUGH A CUMMUN STACK AND SUFFICIENT FLUE GAS FRUM THE TWU CONTROLLABLE

Ié BOILERS 1S SCRUBBEL TU MAINTAIN THE FEGULAYION AT THE STACK UUTLET, TME REMAINING FLUE GAS BYPASSES
THE SCRUBBERS, AND A CUMPLEX DAMPER SYSTEM ALLUWS PLANT PENSUNNEL TO VARY THE SCRUBBER/BYPASS RATIO.

B0TH BOILERS ARE EQUIPPED WITH CYCLUNES FUR PARTICULATE REMUVAL, AND THE PULVENIZED COAL UNIT ALSO

UTILIZES AN ESP.
: THE SCKUBBER CUNSISTS UF A THREE=STAGE IMPINGEMENT TUOWER WITH A CHEVKRON MIST ELIMINATOR, THE
E; SYSTEM IS EUWULPPEL wiTH DINECT STEAM CUIL REMEAT., THE TRAY TUWEK AND MIST ELIMINATUR ARE CUNSTRUC=
TED‘DF Stol. STAINLESS SIEEL.
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OF THE MORE THAM 170 ACTIVE (UPERATING, UNDER CONSTRUCTION, OR PLANNED) FGD UNITS ADDRESSED 1IN
THIS REPORT, MORE THAN HALF ARE BEING USED OR SCHEDULED TO BE USED IN ENHANCED OIL RECOVERY (EOR)
SITES IN CALIFURNIA, BECAUSE UF THE FACT - THESE UNITS PREDOMINATE IN THIS REPORT, A BRIEF DISCUSSION
OF THE EUR INDUSTRY FULLOWS,

IN 1976, THE SAN JUAQUIN VALLEY AIR BASIN PRODUCED ABOUT 45% OF CALIFORNIA'S CRUDE OIL OuTPUT,
EOR OPERATIONS ACCOUNTED FOR ABOUT 50% UF THAT PROODUCTION, AODITIUNALLY, EOR OPERATIONS IN THE
BASIN ACCUUNTED FUR APPROXIMATELY B0X OF CALIFURNIA’S TOTAL EOR UPERATIONS,

THE MUST COMMUN MEANS OF PRODUCING CRUDE CIL RELIES OUN NATURAL UNDERGROUND PRESSURE T0 PUSH THE
OIL TO THME SURFACE UF A WELL. IF NATURAL PRESSURE 1S LACKING, PUMPS ARE USED TO PULL THE OIL OUuT OF
AN OIL RESERVOIR, THESE METHODS OF PRODUCING CRUDE UIL ARE TERMED PRIMARY RECOVERY. 1IF WATER 19
PUMPED INTO AN OIL RESERVOIR (SECONDARY RECOVERY), CRUDE RECUVERY CAN BE INCREASED OR "ENMANCED".
WHEN THE CAPABILITIES UF THE PRIMARY AND THE SECONDARY METHUDS ARE EXHAUSTED, ADOLTIONAL ENHANCED
RECOVERY (TERTIARY RECOVERY) METHODS ARE CONSIDERED. TERTIARY OIL RECOVERY EMPLOYS THERMAL MEANS TO
MAKE HEAVY, VISCOUS CRUOE OILS MUVE THRUUGH SAND AND RUCK 3TRATA MURE EASILY,

TYPICALLY STEAM 18 INJECTED CUNTINUQUSLY TU FLOOD THE UNDERGROUND OIL RESERVUIR wITH STEAM AND
HOT WATER. THERE AKE CURRENTLY ABOUT 800 STEAM GENERATORS (TYPICAL STEAM GUALITY IS 80 PERCENT) IN
THE SAN JDAQUIN BASIN AND MOST OF THESE UNITS MAVE CAPACITIES IN THE RANGE OF 1S MM BTU/HR TO
65 MM BTU/HR, STEAM GENERATORS IN THIS SI2E RANGE VARY FROM ABOUT 5,000 TO 30,000 ACFM 3 APPROXe
IMATELY 600 F, 4

THE CALIFORNIA AIR RESOURCES BOARD (CARB) HAS PROPUSED REGULATIONS WHICH NOULD REGUIRE THE
FOLLOWING FOR OIL=FIRED STEAM GENERATORS:

SO0URCE 802 EMISSION LiMIT NOX EMISSION LIMIT

NEW GENERATURS 60 PPM 100 PPM
EXISTING GENERATORS : 200 PPM : 130 PPM

THIS REPORT ADDRESSES IN DETAIL F6D OPERATIONS FOR THOSE EOR PRODUCTION COMPANIES wHO HAVE
GIVEN PERMISSION. THOSE CUMPANIES ARE AS FOLLOWS:
BELRIDGE UIL COMPANY
CHEVRUN U.S.A., INC.
GETTY OIL COMPANY
MOBIL OIL CUMPANY
SANTA FE ENERGY CORPORATION
SHELL OGIL COMPANY
SUN PRODUCTION COMPANY
TEXACO, INC,
IN SECTION 2 OF THIS REPORT (BEGINNING ON PAGE 3) THE READER CAN FIND A DETAILED INDEX
TO INFORMATION ON THE ABOVE INSTAyLATIONS.
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SECTION 1
INTRODUCTION

THIS REPORT ADDRESSES THE APPLICATION OF FLUE 6AS DESULFURIZATION (FGD) TECHNOLOGY TO INDUSTRIAL
BOILERS. AN INOUSTRIAL BOILER WILL BE DEFINED AS A BOILER OR STEAM GENERATOR WHICH IS OPERATING OR
SCHEDULED FOR OPERATION AT AN INDUSTRIAL SITE. THIS IS IN CONTRAST TO A UTILITY BOILER WHEREIN THE
PRIME FUNCTION IS STEAM GENERATIUN AND SUBSEQUENT CONVERSION TO ELECTRICAL POWER FOR SALE TO THE
PUBLIC. THE NEED FOR 3UCH A DOCUMENT HAS ARISEN AS A RESULT OF MORE STRINGENT EMISSION REGULATIONS
DESIGNED TO REOUCE SULFUR DIOXIDE (302) EMISSIONS. IN VIEW OF THE DEVELOPMENTAL STATUS OF FGD TECH=
NOLOGY, EPA‘S INDUSTRIAL ENVIRONMENTAL RESEARCH LABORATORY IN RESEARCH TRIANGLE PARK, NORTH CARO=
LINA, HAS ESTABLISHED THIS PERIODICALLY UPDATED ENGINEERING APPLICATION/INFORMATION TRANSFER
PROGRAM FOR INDUSTRIAL USE OF 302 CONTROL TECHNOLOGY.

FIRST ISSUED IN DECEMBER 1977 AS A COMPREHENSIVE 900-PAGE REPORT ON 302 CONTROL SYSTEMS ON ALL
NON=UTILITY COMBUSTION AND PROCESS SOURCES, THE CURRENT SERIES, IN THE INTEREST OF ECONOMIZING OPER~
ATIONS, ADDRESSES ONLY INDUSTRIAL BOILER APPLICATIONS OF FGD TECHNOLOGY. THE FIRST ISSUE OF THIS
SERIES, ENTITLED "EPA INOUSTRIAL BOILER FGD SURVEY: FIRST QUARTER 1978,° PRESENTED DETAILED TECHe
NICAL INFORMATION ON INDUSTRIAL BOILER FGD INSTALLATIONS., THE INFORMATION WAS OBTAINED BY A
SURVEY OF PLANT PERSONNEL, CONTROL SYSTEM VENDORS, REGULATORY AGENCIES, AND ENGINEERING FIRMS.

THE CURRENT REPORT REPRESENTS AN EXPANSION OVER THE FOURTH QUARTER 1978 ISSUE WITH RESPECT TO
BOTH THE NUMBER OF INSTALLATIONS, AND THE INFORMATION PRESENTED FOR EACH INSTALLATION. THE DATA
ARE GIVEN IN TWO TYPES OF TABLES: ONE GIVES SUMMARY INFORMATION) THE OTHER DETAILED INFORMATION.
SUMMARY TABLES PRESENT INFORMATION AS FUNCTIONS OF TYPE OF CONTROL PROCESS, CONTROL SYSTEM VENDOR,
OISPOSAL TECHNIGUES 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 EX=
PERIENCE, ECONOMICS, PROBLEMS. AND SOLUTIONS, WASTE DISPOSAL TECHNIQUES, AND MAINTENANCE PRACTICES.
~«. JHE INFORMATION IN THIS REPORT WILL BE PERIODICALLY 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

ACF : 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
AVAILABILITY "HOURS THE FGD SYSTEM WAS AVAILABLE (WHETHER OPERATED OR NOT) DIVIDED BY HOURS IN
: PERIOD, EXPRESSED AS PERCENTAGE
"o . . CARBON STEEL
F : DEGREES FARENHEIT, UNIT OF TEMPERATURE




OEFINITIONS (CONTINUED)

SYMBOL/TERM

e
F.D.

FRP

GAL

ePM

1.0,

L/6

MM
us
MW CEQUIVALENT)

OPERABILITY
PolG
RELIABILITY

t 4

1]
Nelo

0/xx
0/0

"DEFINITION

FORCED ORAFT

FIOERGLASS=REINFORCED POLYESTER (OR PLASTIC)
GALLONS

GALLONS PER MINUTE

INOUCED DRAFT

LIQUID=TO=GAS RATIO, RECIRCULATING LIGUID FLOW DIVIDED 8Y THE ACTUAL GAS FLOW,
GAL/1000 aAcrF '

MILLION (DOLLARS, GALLONS, BTU, ETC.)

MILO STEEL

090 Jcru/um 18 THE CONVERSION FACTOR USED FOR THIS NEPORT. ALTHOUGH THERE ARE
SEVERAL METHOOS IN USE FOR ARRIVING AT EQUIVALENT Mw, SUCH AS LB/WR OF STEAM,
MM BTU/HR OF WEAT INPUT, THE PACTOR MOST INPLUENTIAL IN APPECTING EQUIPMENT
SIZING 18 PLOW RATE, THIS CONVERSION ALLOWS FOR EASY CONPARISON BETWEEN THESE
INOUSTRIAL FGD SYOTEMS AND THE UTILITY FGD 3YSTEMS,

HOURS TWE FGD SYSTEM OPERATED DIVIOED BY BOILER OPERATING HOURS IN PEAIOD,
EXPRRSSED AD PERCENTAGE

PgUNDI’P:IllOUARI INCHy UNIT OF PRESSURE, AS COMPARED TO ATMOSPHERIC PRESSURE
OF 14,7 P31,

HOURS THE FGD SYSTEM WAS OPERATED OIVIDED BY NOURS IT WAS CALLED UPON TO OPERATE,
EXPRESSED A3 PERCENTAGL

STANDARD CUBIC FEET PER MINUTE, UNIT OF GAS FLOW RATE MEZABURED AT 70 F AND 1 AT,
PRESSURE

IF THE PRESSURE 18 ASBUMED TO BEC ONE ATHGOPHERE, THEN THE FOLLONING RELATION
EXISTES SCPM & ACFM(460 ¢ 70)/(460 ¢ ACTUAL TEMP)

STAINLERS BTERL

TEMPERATURE

WATER GAUGE, PRESOURE DROP LXPREOSED A8 INCHES OF NATER - (ATHOBPHERIC » 407 IN,)

. SYMBOL UBED WHEN THE MONTH OF A STARTUP OATE I8 NOT AVAILABLE

SYMBOL USED WHEN NEITHER THE MONTM NOR THE YEAR OF A STARTUP DATE I8 AVAILABLE

THE ENGLISH SYSTEM I8 USED IN THIS REPOAT, SOME OF THE CONVERSION FIGURES BETWEEN THE ENGLION
AND METRIC SYSTEMS AND ABSREVIATIONS ARE SHONN BELON! ' '
1 F (FOOT) = 0,3048 METEN
1 T (SMORT TON) = 0,91 METRIC TON

e o 98 o s g

LB (POUND) ® 0,43 KILOGRAM

SAL (GALLON) » 3,79 LiTER

BOL (BARREL) = 0,56 KILOLITER

SCFM » 1,30 NORMAL CUBIC METERS PER HOUR

GALLON/1000 ACF ® 0,135 LITERS/NORNAL CUBIC mETER
8TU = 0,39 KCAL

ANYONE DESIRING TO RECEIVE THE QUARTERLY UPDATED VERSIONS OF THIS REPORT PREE OF COST, MAY

i REQUEST ADDITION OF NIl)Nll NANE TO THE MAILING LIST BY CONTACTING THE EPA PROJECT OPPIBIITOQ '.‘fbb-

T ym
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STATUS UF INDUSTRIAL BOILERS WITH FGD SYSTEMS

INSTALLATION NAME

ALYESKA PIPELINE SERVICE CO.
ARCO/POLYMERS, INC.

BELRIDGE UlIL CO.

BELRIDGE OIL CoO.

BELRIDGE UIL CO,

HBUNGE» INC.
C.A.H.(CARDIDE'AMOCO-MUNSANTO)
CANTON TEXTILES

CARBORUNOUM ABRASIVES
CATERPILLAR TRACTOR CO,.
CATERPILLAR TRACTOR CU.
CATERPILLAR TRACTOR CO.
CATERPILLAR TRACTOR CU.
CATERPILLAR TRACTOR CO.
CATERPILLAR TRACTOR CuU.
CELANESE CORPORATION
CHEVRON U.S.A, INC,
CHEVRON Ue8eA, INCo
OQUBLE BARREL OIL Co.
OUPONT, INC,

FIRESTONE TIRE AND RUBBER CO.
FMC (SODA ASH PLANT)

GENERAL MOTURS CORPURATION
GENERAL MOTORS CORPURATION
GENERAL MOTORS CORPORATION
GENERAL MOTORS CORPORATIUN
GENERAL MOTORS CORPORATION
GEORGIA=PACIFIC PAPER CO,

* STATUS COOES

s
0
! OPERATIONAL
e
3
[ ]

= STATUS NOT DEFINED

CONSTRUCTIONAL
PLANNED=CONTRACT AWARDED
PLANNED=LETTER OF INTENT SIGMED 9

SECTION 2

LOCATION

VALDEZ, ALASKA

MONACA, PENNSYLVANIA
MCKITTRICK, CALIFORNIA
MCKITTRICK, CALIFORNIA
MCKITTRICK, CALIFURNIA
CAIRD, ILLINOIS
HOUSTON, TEXAS
CANTON, GEORGIA
BUFFALD, NEw YOKK
EAST PEORIA, ILLINOIS
JOLIET, ILLINOIS
MAPLETUN, ILLINUIS
MAPLETON, ILLINUIS
MORTON, ILLINOIS
MOSSVILLE, ILLINOIS
CUMBERLAND, MARYLAND
BAKERSFIELD, CALIFORNIA
BAKERSFIELD, CALIFORNIA
BAKERSFIELD, CALIFORNIA
ATHENS, GEORGIA
POTTSTONN, PENNSYLVANIA
GREEN RIVER, WYOMING
OAYTON, OMID
PARMA, OWIO
PUNTIAC, MICHIGAN
$T, LOUIS, MISSOURI]
TONOWANDA, NEW YORK

CROSSETT, ARKANBAS

L X " ]

START=UP
DATE

6=77
6=B80
1=79
678
7=78
9=77
0-84
=14
0=80
=78
9=74
379
1-80
1-78
10=75
12-79
778
7279
678
12-85
1=7%
se76
974
3e74
TS
0e72
615
7e18

STATUSS

1
e

3TATUS TO APRIL 1979

PAGE NUMBER+

31( 6,20,22,29,166)
123( 6,19,25,27,166)
34( 6,20,22, 0¢166)
36¢ 6,21,22,29/166)
38¢ 6,21,22,29,167)
159( 6,20, 0,27,167)
146¢ 6,19,26,30, 0)
a0( 7,19,22,28,167)
148¢ 7,20,26,29, 0)
a2 7,19,22,27,187)
as( 7,19,22,27,168)
a7( 7,19,22,27,168)
150¢ 7,19,26027, )
49( 7,19,22,27,168)
S2( 8,19,22,27,168)
151¢ 8,19,26,30, 0)
55( 8,20,22,29,169)
125( 8,20,25,29,169)
S7¢ 8,21,22+28¢169)
133¢ 8,19,26,27, 0)
S9¢ 8,19,22,27+169)
63( 9,20,23,28,170)
65( 9,21,23,29,170)
68( 9,19,23,27,170)
7S¢ 9,21,23,27,170)
77¢ 9,21,23,29,170)
79¢ 9,21,23,29,171)
81¢ 9,19,23,29,171)

© PLANNED=REQUESTING/EVALUATING 8108

PLANNED-CONSIDERING 802 CONTROLS

TERMINATED

INDEFINITELY 3SHUT DOWN

NEVER STARTED=UP

+ FOR COMPLETE INFORMATION ON THE INOICATED FGO SYSTEM REFER TO FIRST PAGE LISTED,
THE INSTALLATION APPEARS IN OTHER SUMMARY SECTIONS ON THE PAGES IN PARENTHESES.
A ZERO INOICATES THAT INFORMATION 18 NOT AVAILABLE FOR AN INSTALLATION IN A

PARTICULAR SECTION SEARCHED BY THE COMPUTER SYSTEM,

SECTION 18 PROVIDES PROCESS

DIAGRAMS FOR SEVERAL INSTALLATIONS: AN INOEX TO THE FIGURES IS IN SECTION 14,



STATUS OF INDUSTRIAL BOILERS WITH FGD SYSTEMS

INSTALLATION NAME

GETTY OIL COMPANY

GETTY OIL COMPANY

GETTY OIL COMPANY

GREAT SOUTHERN PAPER CO.

GRISSOM AIR FORCE BASE

WARRIS MINING CO.

INLAND CONTAINER CORPORATION

ITT RAYONIER, INC.

KERR=MCGEE CHEMICAL CORP,

MEAD PAPERBOARD CO.

MINN=DAK FARMER’S CO=OPERATIVE

MOBIL OIL COMPANY

MOBIL OIL COMPANY

NEKOOSA PAPERS, INC.

NORTHERN OMIO SUGAR COMPANY

NORTHERN OHIO SUGAR COMPANY

PFIZER, INC.

PHILLIP MORRIS, INC.

REICHHOLD CHEMICALS, INC.
RICKENBACKER AIR FORCE 9ASE

SANTA FE ENERGY CORP,

SHELL OIL COMPANY

SHELL OIL COMPANY

SHELLER GLOBE CORP,

8T. JOE ZINC CO.

" STRATHMORE PAPER COMPANY

SUN PRODUCTION COMPANY

SUN PRODUCTION COMPANY

L]

SECTION 2 (CONTINUED)

LOCATION

BAKERSF IELD, CALIFURNIA
BAKERSFIELD, CALIFORNIA

ORCUTT, CALIFORNIA

-CEDAR SPRINGS, GEURGIA

BUNKER HILL, INDIANA

SPRUCE PINE, NOKTH CAROLINA
NEW JOHNSONVILLE, TENNESSEE
FERNANDINA BEACH, FLORIDA
TRONA, CALIFORNIA
STEVENSUN, ALABAMA
WAHPETON, NURTH DAKOTA
BUTTONWILLOW, CALIFORNIA
SAN ARDO, CALIFURNIA
ASHDOWN, ARKANSAS

FINOLAY, OMIO

FREEMONT, OHIO

EAST ST. LOUIS, ILLINOIS
CMESTERFIELD, VIRGINIA
PENSACOLA, FLORIDA

.COLUMBUS, OWIO

BAKERSFIELD, CALIFURNIA
BAKERSFIELD, CALIFORNIA
TAFT, CALIFORNIA
NORFOLK, VIRGINIA
MONACA, PENNSYLVANIA
WORONOCO, MASSACHUSETTS
FELLOWS, CALIFORNIA
OILDALE, CALIFORNIA

STATUS TO APRIL 1979

START=yUp
DATE STATUS® PAGE NUMBER+
671 I 83(10,20,23,28,171)
12=78 1 86;10;20,23.29:171)
6=77 1 50(10921023125:172)
0=79% 1 90‘100]9'2312.0172!
11=79 2 126010,19,25,27,172)
0=73 8 160(10,21, 0,30,172)
5=79 2 128010,19,25,27,172)
075 1 92(11,21,25,29,173)
6=78 I 94(11,20,23,28,173)
075 1 97(11,20,24,27,173)
6=71 I 100011019,26,30,173)
a=79 2 129(11,20,25,28,174)
0=74 1 102011,21,28,28,174)
2-76 1 108(11,19,24,27,174)
1074 T 161(12,20, 0,29,178)
1078 L 108¢12,21,24,29,175)
9-78 1 109(12,20,20,27,179)
6=79 2 131(12,20,25, 0,17%)
675 1 112(12,20,24,29,17%)
3e76 1 113012,20,28,28,176)
Se79 2 133012,19,25,27,176)
0= 0 6  154(13,20,26,30, 0)
0= 0 6  155(13,20,26,30, 0)
0=7% 8 162(13,21, 0,30,176)
a~79 2 135013,19,25,28,176)
s-79 @ 138013,19,25,30,177)
5-79 2 160(13,21,25,28,177)
=79 2 182(13,21,25,20,177)

PLANNED=CONTRACT AWARDED
PLANNED=LETTER OF INTENT SIGNED 9

STATUS CODES

0 = STATUS NOT DEPINED 5
1 OPERATIONAL ¢
2 = CONSTRUCTIONAL 7
3 8
4

= PLANNED=REQUESTING/EVALUATING BIOS

PLANNED=CONSIDERING 302 CONTROLS
TERMINATED

INDEFINITELY SHUT DOWN

NEVER STARTED=UP .

FOR COMPLETE INFORMATION ON THE INDICATED FGD SYSTEM REFER TO FIRST PAGE LISTED.
THE INSTALLATION APPEARS IN UTHER SUMMARY SECTIONS ON THE PAGES IN PARENTHESES.,
A ZERO INOICATES THAT INFURMATION IS NOT AVAILABLE FOR AN INSTALLATION IN A

PARTICULAR SECTION SEARCHED BY THE COMPUTER SYSTEM,

SECTION 314 PROVIDES PROCESS

DIAGRAMS FOR SEVERAL INSTALLATIONS: AN INDEX TO THE FIGURES IS IN SECTIUN 14,



INSTALLATION NAME

TENNECO OIL CO.
TEXACO INCORPORATED
TEXACO INCORPORATED
TEXASGULF

TRANSCO TEXTILES, 1
UeSs GYPSUM CORP.

WESTERN CORRECTIONAL INST,

* 8TA

L

3
0-e
:} -
2.
Ly 3 -
RO § =

ot
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«

STATUS TO APRIL

SECTION 2 (CONTINUED)

STATUS OF INOUSTRIAL BOILERS WITH FGD SYSTEMS

LOCATION

GREEN RIVER,
SAN ARDO,
SAN ARDO,
GRANGER,

NC. AUGUSTA,

WYOMING
GEORGIA

WYOMING
CALIFORNIA

CALIFORNIA

OAKMONT, PENNSYLVANIA

PITTSBURGH, PENNSYLVANIA
TUS CODES -

STATUS NOT DEFINED S
- OPERATIONAL 6 =
_CONSTRUCTIONAL T -

PLANNED=CONTRACT AWARDED 8 -

PLANNED=LETTER OF INTENT SIGNED ¢

START=UP

DATE STATUS»
1-82 5
11=73 1
3=79 e
9=76 1
3=7% L}

0= 0 9
1=8¢0 3

1979

PAGE NUMBER+

156(14,20,26,28, )
117(14,21,24,30,177)
148(14,20,25,30,178)
120(14,20,24,30,178)
164(14,20, 0,29,178)
165(14,19, 0,28,178)
157(15,21,26,28, 0)

PLANNED=REQUESTING/EVALUATING BIDS
PLANNED=CONSIDERING 302 CONTROLS

TERMINATED .
INDEFINITELY SHUT DOWN
NEVER 3TARTED=UP

+-FOR: COMPLETE INFORMATION ON THE INDICATED FGD SYSTEM REPER TO FIRST PAGE LISTED.

INGTALLATION APPEARS IN OTHER SUMMARY SECTIONS ON THE PAGES IN PARENTKESES,
A ZERO INDICATES THAT INFORMATION 13 NOT AVAILABLE FOR AN INSTALLATION IN A

s

PARTICULAR SECTION SEARCMED BY THE COMPUTER SYSTEM,
OTAGRAMS FOR SEVERAL INSTALLATIONS: AN INDEX TO THE FIGURES IS IN SECTION 14,

SECTION 14 PROVIDES PROCESS



STATUS TO APRIL 1979
SECTION 3
SUMMARY OF FGD SYSTEMS ON INDUSTRIAL BOILERS

COMPANY INFORMATION

ALYESKA PIPELINE SERVICE CO.
VALDEZ, ALASKA

FMC ENVIRONMENTAL EQUIPMENT
OIL (0.,03% = 0,1X SULFUR)
50,000 SCFM (DESIGN MAXIMUM)
START=UP &/77

SODIUM HYOROXIDE SCRUBBING
STATUS « OPERATIONAL

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

*BKGD: THE ALEYSKA FGD SYSTEM IS UNIQUE IN THAT IT
WAS NOT INSTALLED PRIMARILY FOR CONTROL OF EMISe
SIONS, BUT TO TREAT GAS USED IN THE OIL STORAGE
TANKS,

*1ST QTR 795 SCRUBBER OPERATIONS CONTINUED TO BE
PROBLEM=FREE OURING THIS REPORT PERIOD. PLANS

ARE BEING MADE TO TEST MORE VOLATILE AMINE
CHEMICALS IN PLACE OF THE CYCLOHEXYLAMINE,

ARCO/POLYMERS, INC.

MONACA, PENNSYLVANIA

FMC ENVIRONMENTAL EQUIPMENT
COAL (3,0X% SuLFuR)

305,000 scru (TOTAL = 3 BOILERS)
START=up 6/80

DOUBLE ALKALI (CONCENTRATED)
STATUS = CONSTRUCTION

*BKGDS ARCO/POLYMERS HAS AWARDED A CONTRACT TO FMC
ENVIRONMENTAL EQUIPMENT DIVISION FOR A OOUBLE
ALKALI FGD SYSTEM. THE SVSTEM wILL CONSIST OF A
SEPARATE 3SCRUBBER TRAIN FOR EACH OF THE THREE
IDENTICAL BOILERS, EACH ABSORBER MODULE wILL
HAVE FOUR DISC=AND=DONUT TRAYS AND 8E FOLLOWED

BY A CHEVRON MIST ELIMINATOR.

*137 QTR 793 CONSTRUCTION OF THE FGD SYSTEM BTILL
IN EARLY STAGES, CONTINUES AS SCHEDULED, '

BELRIDGE OIL co.
MCKITTRICK, CALIFORNIA
HEATER TECHNOLOGY

OIL (1.1X SULFUR)

12,000 scrM (1 BOILER)
START=yp 6/78

S00IUM HYDROXIDE SCRUBBING
STATUS = OPERATIONAL

*BKGD3 BELRIOGE I3 UTILIZING A NEATER TECHNOLOGY
FGD SYSTEM TO CONTROL 302 EMISSIONS FROM A SMALL
OIL<FIRED (1,1X SULFUR) STEAM GENERATOR AT AN EN-
HANCED OIL RECOVERY SITe,

*187 QTR 798 A RELIABILITY INDEX OF 82% WAS
ACHIEVED THIS QUARTER, ELECTRIC MALFUNCTIONS AND
DAMAGE 7O THE LINING AND MIST ELIMINATOR WERE THE
MAJOR PROBLEMS IN ADDITION TO CAUSTIC LINE LEAKS
AND GAUGE GLASS REPAIRS,

SELRIDGE OIL coO,
MCKITTRICK, CALIFORNIA
THERMOTICS INC,

CRUDE OIL (1.1X SULFUR)
12,000 scrm

START=uUp 1778

S0DIUM HYDROXIDE SCRUBBING
STATUS = OPERATIONAL

*BKGD: BELRIDGE 13 UTILIZING A THERMOTICS, INC,
FGO SYSTEM TO CONTROL 302 EMISSIONS FROM A SMALL
OIL=FIRED (1,1X SULFUR) STEAM GENERATOR AT THE
MCKITTRICK ENMANCED OIL RECOVERY vE,

*187 QTR 793 THE PGD SYSTEM WAS OOWN FOR THE
ENTIRE PERIOD DUE TO PAILURE OF A MELD LINE ON
THE ABSORBER, THE WELOING WAS REPAIRED AND THE
SYSTEM WAS SCHEDULED TO START=UP ON MARCH-23,

BELRIDGE 'OIL cO,
MCKITTRICK, CALIFORNIA

CoE NATCO

CRUDE OIL (1.1X SULFUR)
12,000 sCrN

START=UP  1/79

SODIUM MYOROXIDE SCRUBBING
STATUS = OPERATIONAL

20KGDI C-E NATCO HAS SUPPLIED A CAUSTIC SCAUBBING
RSO SYSTEM TO BELRIDGE OIL FOR ONE S0 MN BTU/MR
STEAM GENERATOR, THE SYSTEM STARTED UP IN
MARCH 1979,

*181 QYR 797 "THE FIRST START-UP DID NOT ACHIEVE.
COMPLIANCE (90% 302 REMOVAL) OUE TO INEFFICIENT
SPRAY NOZZILE DESIGN, WIGH BLONDOWN RATE, AND .LOW
CAUSTIC ADDITION. THE SECOND TESTING PERFORMED ON
MARCH 1S, APPEARS TO HAVE ACMIEVED NIGH 802
REMOVAL (>95%), ~

BUNGE, INC,

CAIRO, ILLINOIS

DRAVO CORP./NAT’L LIME ASS’N
COAL (3% SULFUR)

44,000 5CPM (TOTAL = 2 BOILERS)
STARTeyp 977 .
LIME SCRUBBING

STATUS = INDEFINITELY SHUT DOWN

*BKGDS BUNSE PURCHASED THIS LIME SYSTEN -FOR TESTe
ING PURPOSES, TME PLANT REPORTS THAT THE LEWI®.
SCRUBBER, A HORIZONTAL ROTARY SCRUBBER WITH
INTERNAL CHAINS, PERFORMED WELL OURING THE TEST,:
EFFECTING 943 302 CONTROL. '

*187 QTR 798 BUNGE I8 STILL FIRING LOW suLPFuUn.
(0,9%) COAL AND HAS NO PLANS TO REUSE THE SYSTEN,

c.l.n.(ClﬂltDI'AHOCD'MONCANTOJ

HOUSTON, TEXAS ’

VENOOR NOT YET seLECTED

FUEL NOT YET SELECTED

1,200,000 scrm (3 BOILERS)

STARTeup 0/84

DOUBLE ALKALX

STATUS = PLANNED=CONSIDERING 302 CONTROL

*BKGDS UNION CARBIDE, AMOCO, AND MONSANTO NAVE
ENTERED INTO A JOINT VENTURE (CohoMe) WHICH WILL.
PRODUt!‘SoSOOiOOO.LOIHR STEAN POR PROCESS USE AND
165 MW ELECTRICITY TO THE LOCAL UTILITY 6RID.
*187 QTR 791 APTER THE. SELECTION .OF A VENOOR TNE
CONSTRUCTION WILL START IN 2ND QUARTER 3980 NITH .
COMPLETION SCHEDULED FOR 3RD QUARTER 1964, o
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STATUS TO APRIL 1979

SECTION 3 (CONTINUED)

SUMMARY OF FGOD SiST!MS ON INDUSTRIAL BOILERS

COMPANY INFORMATION

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

CANTON TEXTILES

CANTON, GEURGIA

FMC ENVIRONMENTAL EQUIPMENT
COAL (0.8% SULFUR)

25,000 SCFM (1 BUILER)
START=UP  &/74

CAUSTIC WASTE STREAM
STATUS = OPERATIONAL

*BKGOS AT CANTON TEXTILES THE CONTROL SYSTEM CON=
SISTS OF AN FMC MEDIUM ENERGY VENTURI SCRUBBER AND
UTILIZES A CAUSTIC WASTE STREAM FOR 802 REMOVAL.
THE UNIT HAS BEEN IN OPERATION SINCE JUNE 197a,
*18T QTR 791 THE FGU SYSTEM WA3 DOWN FOR ABOUT

ONE WEEK WHEN THE FAN MOTOR BURNED OUT. IT WAS
REWIRED AND RETURNED TO SERVICE,

CARBURUNDUM ABRASIVES

BUFFALU, NEW YORK

CARBURUNDUM ENVIR. 8YS. LTD,

COAL (2.2% SULFUR)

30,000 SCFM (TOTAL = 2 QOILERS)
$TARTeup 0/80

LIME BCRUBBING

S$TATUB = PLANNED=CONTRACT AWAROED

*8KGDI THE CARBORUNDUM FGD BYSTEM CONSISTS OF A
VENTURT FOR PARTICULATE CONTROL FOLLONED BY A SIXe
STAGE SPRAY TOWER., 1IN 197% THE VENTUR] WAS PUT
INTO SERVICE USING WATER ONLY, THE HIGH CHLORIDES
CONTENT OF THE FLUE GAS CAUSED BERIOUS CORROSION
PROGLEMS, AND BOTM THE VENTURI AND THE SPRAY TOWER
WILL BE REPLACED BEFORE START=UP OF THE COMPLETE
LIME SCRUBBING BYSTEM IN 1900, TMHE NEW VENTURI
AND BPRAY TOWER WILL BE MADE OF HASTELLOY<C

AND FRP, RESPECTIVELY.

CATERPILLAR TRACTOR CO.

LAST PEORIA, ILLINUIG

FMC ENVIRONMENTAL EQUIPMENT
COAL (3.d3% SULFUR)

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

OOUBLE ALKALL (CONCENTRATED)
STATUS = UPERATIONAL

*BKGDI BTART=UP QCCURRED IN APRIL 1978, P60
OPERATIONS PROCEEOED POR 30 DAYS BEFORE BOILER
PLANT SHUTDOWN FOR THE SUMMER, AN ABNORMALLY WIGM
PRESSURE UROP THROUGH THE SCRUBBERS 13 RESTRICTING
THE BOILERS TO ABOUT 80% OF THEIR CAPACITY,

*187 QTR 791 THE FEO SYSTEMS OPERATED WITHOUT ANY
MAJOR PROBLEMS. UNAVAILABILITY OF 800A ASHN CAVUSED
Tg:ronutnoun OF FGD OPERATIONS FOR MORE THAN ONE
MONTH,

CATENPILLAR TRACTOR CO.

JOLIRY, ILLINOIS

IURN INOUSTRIES

COAL (3.2% BULFUR)

67,000 BCPFM (TOTAL = 2 BOILERS)
START=yYp 14

OOUBLE ALKALI (DILUTE)

STATUB = OPERATIONAL

*0K803 THE FGD SYSTEM CONSISTS OF AN INDEPENDENT
SCRUBBING TRAIN ON EACH OF TWO COAL=PIRED BOILEAS,
*18T QTR 791 THE FOD SYSTEMS WERE PLAGUED BY A
SERIES OF PROBLEMS, MAJOR PROBLEMS WERE PAILURE
OF THE THICKENER PUMP, SLUDGE ACCUMULATION AND
PLUBBING AT VARIOUS PLACES IN THE SYSTEMS, AND
PREKIING UF S00A AOM SCREW FEEOER,

CATERPILLAR TRACTOR CO.
MAPLETON, ILLINOIS

PMC ENVIRONMENTAL EGUIPMENT
COAL (3.23% suLrum)

151,000 3CFM (TOTAL = 3 BOILERS)
START=up 3/19

OOUBLE ALKALI (CONCENTRATED)
STATUS = OPERATIONAL

*BRB03 AT THE CATERPILLAR MAPLETON PLANT, PNC CONe
CENTRATED MODE OUAL ALKALI TECMNOLOSY WILL L ] S
UTILIZED TO CONTROL 808 EMISSIONS,
#4187 UTR 79s CONSYRUCTION OF THE THREEZ FOD SYSTEMD
I8 COMPLETE., START=UP OPERATIONS BESAN MARCM 29,
?::ID'II:‘ LARGE BOILERS WILL NOT BE OPERATED

Y .

CATERPILLAR TRACTOR CO,

MAPLETON, ILLINOIS

FMC ENVIRONMENTAL EQUIPMENT

CGOAL (3.2% SULFUW) '
103,000 8CPM (TOTAL = 2 BOILERS)
START=yp 1780

OOUSLE ALKALI (CONCENTRATED)
STATUS « PLANNED=CUNTRACT AWARDED

DRG0 AT THE MAPLETON PLANT, AN ADOITIONAL

3 NEW SOILERS ARE PLANNED FOR START=UP IN THE
EARLY 1980°8, INSTALLATION FOR THESE TWO MAS
STARTED: THEY WILL EACH 0K EQUIPPED -

WITH EMC OOUBLE ALKALI FGD SYSTEMS. THEY WILL
SHARE REGENERATION ANO BLUDGE WANOLING FACILITIES
NITH THE OTHER THREE FOO SYSTEMG AT THIS .8ITE,

CATERPILLAR TRACTOR €O,

MORTON, ILLINOIS

TURN INDUBTRIES

COAL (3.,2% SULFUR)

30,000 8CPM (YOTAL = 3 DOILERS)
STARTeyp 1778

DOUBLE ALKALI (DILUTE)

8TATUS = OPERATIONAL

*OKGDS THE CATERPILLAR MORTON PLANT UTILIZES JURN
INDUSTRIES® DILUTE MODR OOUSLE ALKALI TECMNOLOGY
TO CONTROL EMIBSIONS PROM THE STEAM PLANT, - '
2487 QTR 793 AN OPERATING PEAMIT HAS BEEN SRANTED
FOR THE PLANT 8Y IEPA, OUAING THE REPORT PREALOD
FGD SYSTEMS 1 AND 3 YIELOED RELIABILITY VALUES

OF 99.7% AND 80,9% RESPECTIVALY, MIST ELIMINATOR
PLU‘?!:: AND PROZEN PIPING WERE MAJOR CAUNES OF
DOWNTIME,




STATUS TO APRIL 1979

SECTION 3 (CONTINUED)

SUMMARY.OF FGD SYSTEMS ON INDUSTRIAL BOILERS

COMPANY INFORMATION

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

CATERPILLAR TRACTOR CU.
MOSSVILLE, ILLINOIS

FMC ENVIRONMENTAL EQUIPMENT
COAL (3.2X SULFUR)

140,000 SCFM (TOTAL = 4 BOILERS)
START=UP  10/75

DOUBLE ALKALI (CONCENTRATED)
STATUS = OPERATIONAL

*BKGD? THE CATERPILLAR MOSSVILLE PLANT HAS UTILe~
IZED FMC CONCENTRATED MODE FGD SYSTEM EACH HEATING
SEASON SINCE OCTOBER 1975, THERE ARE FOUR COAL~
FIRED BOILERS, EACH POSSESSING A SEPARATE SCRuB-
BING TRAIN,

*137 QTR 793 THE OPERATION OF FGD SYSTEM CONTINUES
TO BE FLUCTUATING AND SPORADIC. MIST ELIMINATOR
PLUGGING AND CHEMICALS IMBALANCE ARE THE MAJOR
PROBLEMS,

CELANESE CORPORATION

CUMBERLAND, MARYLAND
NHEELABRATOR=FRYE/ROCKNELL INT
COAL (1.0-2.0% SULFUR)

30,700 SCFM (1 BOILER)

START=yp 12779

ORY LIME SCRUBBING

STATUS « PLANNED-CONTRACT_AHARDED

*BKGD3 A SPRAY DRYER/FABRIC FILTER CONFIGURATION
WILL BE USED TO CONTROL PARTICULATE AND 802
EMISSIONS FROM A COAL=FIRED BOILER AT THE
CUMBERLAND PLANT. A DRY WASTE PRODUCT WILL BE

- GENERATED, CONSTRUCTION WILL BEGIN IN JUNE 1979

NITH START=UP EXPECTED BY THE END OF 1979,

CHEVRON U.3.A. INC,

BAKERSFIELD, CALIFORNIA

KOCH ENGINEERING

OIL (1.1%3 SULFUR)

248,000 ScFm (TOTAL = 18 BOILERS)
START=uUP 7778

SODIUM CARBONATE SCRUBBING
STATUS = OPERATIONAL

*BKG0: CHEVRON U.S.A. UTILIZES THREE KOCH ENGINE~
ERING ABSORBERS TO REMOVE 302 FROM THE FLUE GAS OF
EIGHTEEN BOILERS., THE SYSTEMS ARE DESIGNED TO
REDUCE 302 EMISSIONS TO LESS THAN 70 PPM,

*13T QTR 791 THE FGO SYSTEMS OPERATED PROBLEM~FREE
DURING THE QUARTER DEMONSTRATING AN AVAILABILITY
INOEX OF 100X,

c”zv.” u.’.‘. I"c.

SAKERSFIELD, CALIFORNIA

KOCH ENGINEERING

OIL (1.1% SULFUR)

186,000 SCFM (TOTAL = 32 BOILERS)
START=YpP 1719 :

- 30DIUM CARBONATE SCRUBBING
STATUS = CONSTRUCTION

*137 QTR 79% CHEVRON U,8.A, 13 INSTALLING

TWO MORE FGD SYSTEMS AT THE BAKERSFIELD OIL SITE.
THESE WILL BE ONCE~THROUGH, SODIUM CARBONATE
SCRUBBING SYSTEMS AND ARE SCHEDULED TO GO ONe
STREAM BY JuLY 1979, A CONTRACT MAS BEEN ANARDED
TO XOCH ENGINEERING FOR THE DESIGN AND INSTALLA~
TION OF THE TwQ SYSTEMS. CONSTRUCTION HAS STARTED
IN JANUVARY 1979,

OOUBLE BARREL OIL Co.
BAKERSFIELD, CALIFORNIA
C=g NATCO .

OIL (1.3% SULPUR)

12,000 scrm (1 BOILER)
STANteyp é/78

S0DIUM HYDROXIDE SCRUBSING
STATUS = OPERATIONAL

*8KG01 C=E NATCO SUPPLIED TMIS FGD SYSTEM AS A
PROTOTYPE UNIT, EXTENSIVE TESTS WERE PERFORMED
OVER A WIDE RANGE OF SEVERAL PARAMETERS INCLUDING
PH, L/ RATIO AND SPRAY NOZZILE DESIGN.

4187 QTR 79: THE RECIRCULATION PUMP SEAL NEEDED
REPLACENENT,

OUPONT, INC.
ATHENS, GEORGIA

VENDOR NOT YET SELECTED

COAL (1,53 SULFUR)

280,000 SCFM (TOTAL = 3 BOILERS)
START=UP  12/85 _ '

DOUBLE ALKALI" '

STATUS = PLANNED~CONSIOERING 302 CONTROL

*BKGDt OUPONT ANNOUNCED PLANS TQ ERECT A CHEMICAL
PLANT NEAR ATHMENS, GEORGIA. THE PLANT WILL WAVE
THREE COAL<FIRED BOILERS, WITM ONE ON 3TANDBY,

THE COMPANY MAS SELECTED THE DOUBLE ALKALI PROCESS
A3 THE BASIS FOR A PRELIMINARY EVALUATION OF AlIR
POLLUTION CONTROL STRATEGY.

*18T QTR 79: THE PLANT IS SCHEOULED TO STARTUP BY
LATE 198S,

FIRESTONE TIRE AND RUBBER Co.
POTTSTOWN, PENNSYLVANIA

FHC ENVIRONMENTAL EQUIPMENT
COAL (2.5 = 3,0% SULFUR)

‘8070 SCPFM (13,000 ACFM 3 300 F)
START=Up 17718 )
DOUBLE ALKALL (CONCENTRATED)
STATUS = OPERATIONAL '

*BXGOS THE FGD SYSTEM AT FIRESTONE=POTTSTONN
CONSISTS OF AN FMC DOUBLE ALKALI DUAL THROAT
VENTUR] SCRUBBER. THIS CONTROL SYSTEM WAS BUILT
AS A DEMONSTRATION PROJECT FUNDED BY FIRESTONE,
*13T QTR 793 OURING THE PERIOD, FGD SYSTEM OPER=-
ATED WITH RELIABILITY VALUE OF 93,6%. THE MAJOR
CAUSES OF DOWNTIME WERE PLUGGINS OF SPRAY NOZZLES,
REPAIRS ON VACUUM FILTER, SEPARATOR AND RECIRCU-
LATION LINE,
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FMC (SODA ASH PLANT)

GREEN RIVER, WYOMING

FMC ENVIRONMENTAL EQUIPMENT
COAL (1X SULFUR)

846,000 SCFM (TOTAL =~ 2 BOILERS)
START=UP S/16

SODIUM CARBONATE SCRUBBING
STATUS = OPERATIONAL

*8K608 THE FGO SYSTEM CONSISTS OF TWO FMC SODIUM
SCRUBBING UNITS TO REMOVE SULFUR DIOXIDE AND PART~
ICULATE MATTER FROM THE FLUE GAS OF TwO BOILERS,
#18T QTR 793 THE PLANT REPORTED NO MAJOR OPERATING
PROBLEMS, DURING THIS PERIOD THE RELIABILITY
VALUE OF THE FGD SYSTEM WAS REPORTED TQ BE

CLOSE TO 100X,

GENERAL MOTORS CORPORA?ION
DAYTON, OWIO

ENTOLETER, INC.

COAL(0.7X = 2.0% SULFUR)

36,000 SCFM (TOTAL = 2 BOILERS)
START=yP ‘97748

SO0DIUM HYDROXIDE SCRUBBING
STATUS = OPERATIONAL

*BKGD: THE FGD SYSTEM CONSISTS OF TWO ENTOLETER
SODIUM HYDROXIDE SCRUBBING UNITS TO CONTROL EMIS~
SIONS FROM TWO 60,000 LB/HR COAL=FIRED BOILERS.
®18T QTR 792 INSTALLATION OF THE NEW HASTELLOY=G
MIST ELIMINATORS HAS BEEN COMPLETED., AN
AVAILABILITY OF 80X WAS REPORTED FOR THIS PERIOD.

GENERAL MOTORS CORPORATION
PARMA, OMIO

GM ENVIRONMENTAL

COAL (2.5% SULFUR)

128,400 3CFM (TOTAL = 4 BOILERS)
START=UP 3/74

DOUBLE ALKALI (DILUTE)

STATUS = OPERATIONAL

*BXKGD3 THE FGO SYSTEM CONSISTS OF & GM=DESIGNED
DUAL ALKALI SCRUBBERS OPERATING ON &4 BOILERS. THE
SCRUBBERS HANDLE A TOTAL 240,000 ACFM OF FLUE QAS,
*1ST QTR 79: AN OPERABILITY OF 39X WAS REPORTED
FOR THE PERIQD. CHEMICAL BALANCE PROBLEMS WERE
ENCOUNTERED IN DECEMBER AND CONTINUED THROUGH MOSTY
OF THE PERIOO, HIGH PH .CAUSED PLUGGING IN THE TOP
TRAY, THE PH PROBES USED FOR CONTROLLING CHEMICAL
FEED WERE RELOCATED, HIGH EXCESS AIR AND CHANGES
IN THE L/G RATIO ARE BELIEVED TO BE THE CAUSE.

GENERAL MOTORS CORPORATION
PONTIAC, MICHIGAN

G ENVIRONMENTAL

COAL (0.84% SULFUR)

107,300 SCFM (TOTAL = 2 BOILERS)
3TART=UP 476

SODIUM HYDROXIDE SCRUBBING
‘STATUS = OPERATIONAL

*BKGDs THE SCRUBBER SYSTEM CONSISTS OF TwO G.M.
SO0DIUM UNITS FOR THE REMOVAL OF FLYASH AND SULFUR
DIOXIDE FROM THE FLUE GAS OF TWO COAL=FIRED
BOILERS,

#1387 QTR 79% PRESSURE FILTERS HAVE BEEN INSTALLED
IN THE RECIRCULATION LINES YO PREVENT FPURTHER
ABRASION PROBLEMS IN PUMPS AND PIPING. DUE TO
FLYASH, TO DATE, AN AVAILABILITY OF 100X WAS
REPORTED FOR THE PERIOD, -

GENERAL MOTORS CORPORATION

8T+ LOULIS, MISSOURI

AeDe LITTLE

‘COAL (3.2% SULFUR)

64,000 SCPM (TOTAL = 2 BOILERS)
START=UP 0s72

SODIUN HYDROXIDE SCRUBBING
STATUS = OPERATIONAL

*BKG0D3: THIS 302 CONTROL SYSTEM CONSISTS OF TWO GM
DESIGNED SODIUM ISCRUBBING UNITS OPERABLE ON TWO

OF THE FOUR COAL-FIRED BOILERS. THE SYSTEM I3
EQUIPPED WITH &0 F REHEAY 'AND HAS THE CAPABILITY
FOR FGO 3YSTEM BYPASS,

#4187 QTR 792 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

FMC ENVIRONMENTAL EQUIPMENT
COAL (1.,2X% SULFUR)

92,000 SCFM (TOTAL = 4 BOILERS)
START=UP  &/75

S003UM HYDROXIDE SCRUBBING
STATUS = OPERATIONAL

*B8KGD: THE FGD SYSTEM CONSISTS OF FOUR 6M SODIUM
SCRUBBING UNITS FOR THE REMOVAL OF PARTICULATES
AND SULFUR DIOXIDE FROM FOUR COAL=FIRED BOILERS.
#1387 QTR 793 THE FOUR STAINLESS STEEL STUB STACKS
HAVE CORRODED ODUE TO ACID CARRY. A DECISION

TO EITHER RELINE OR REPLACE THEM HAS NOT BEEN
MADE. TO DATE, AN AVAILABILITY OF 100X WAS
REPORTED FOR THE PERIOD.

SEORGIA=PACIFIC PAPER CO,
CROSSETT, ARKANSAS

NEPTUNE AIRPOL, INC.

BARK,COAL/OIL (1.5X = 2,0% SULFUR)
220,000 SCFm (1 BOILER)

START=UP 1775

CAUSTIC WASTE STREAM

STATUS = OPERATIONAL

*8KG03 THE FGD SYSTEM CONSISTS OF AN AIRPOL
CAUSTIC SCRUBBING UNIT TO REMOVE SULFUR DIOXIDE
AND PARTICULATE MATTER FROM THE FLUE GAS OF A
COAL/BARK .OR OIL/BARK POWER BOILER., THE SYSTEM IS
PRECEVDED BY CYCLONES FOR PARTICULATE REMOVAL.

=187 QTR 793 THE PLANT REPORTED NO OPERATING
PROBLEMS THIS QUARTER, BARX WAS BURNED DURING THE
PERIOD WITH SUPPLEMENTAL OIL BURNED PART OF THE
TIME,
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*BKGO1 FMC SUPPLIED THIS SUDIUM CARBONATE SCRUB~
BING SYSTEM IN JUNE 1977. GETTY ENGINEERS HAvE
PERFORMED MAJOR MODIFICATIONS 7O IMPROVE THE
PERFORMANCE,

*137 QTR 79% THE SYSTEM WAS SHUT DUWN OURING TH1S
PERIOD, AND MAY REMAIN INOPERABLE IN THE NEAR
FUTURE OUE 10 THE INTRICACIES IN TME CURRENT OIL
PRICING REGULATIONS,

*8KGDt GETTY OIL COMPANY HAS OEVELOPED AN INe
HOUSE FGD PROGESS DESIGN TO CONTROL EMISBI0NS FROM
81 STEAM GENERATORS, AT THE BAKERSFIELD EOR 81TE,
THERE wILL 8E 9 FGO SYSTEMS, EACH CONTROLLING FLUE
GAS GENERATED 8Y 9 STEAM CENERATORS, EACH 3YSTEM
WILL INCLUDE AN ABSORBER MODULE CONTAINING THREE
FLEXITRAYS AND ONE FLEXIMESH MIST ELIMINATOR,

*137 QTR 791 LAST FOUR SYSTEMS NERE STARTED Up
DURING THIS PERIOD, AFTER PERFORMANCE TESTING,
UNLY & QUT OF THE 9 SYSTEMS REMAINED OPERATIONAL.

GETTY OIL COMPANY

SAKERSFIELD, CALIFORNIA

FMC ENVIRONMENTAL EQUIPMENT
OIL (141X SULPUR)

72,000 SCFN (TOTAL = 6 BOILERS)
STARTeyp e/77

SODIUM CARBONATE SCRUBBING
STATUS = OPERATIONAL

SETTY OIL COMPANY

BAKERSFIELD, CALIFORNIA

IN"HOUSE OESIGN

OIL (1,13 SULPUR)

891,000 8CPM (TOTAL = 8} BOILERS)
STARTeUP  12/78

SODIUM CARBONATE SCRUBRING
STATUS = OPERATIONAL

GETTY OIL COMPANY

ORCUTT, CALIFORNIA
IN®HOUSE DESIGN

0IL (4,0% SULPUR)

3000 SCPM (1 BOILER)
STARTeyp /77

8003UM HYDROXIDE SCRUBBING
STATUR = OPERATIONAL

*BKGO: FMC SUPPLIED THE ORIGINAL FGD SYOTEM,
HOWEVER, GETTY ENGINEERS HAVE PEAFORMED EXTENSIVE
MODIFICATIONS TGO IMPROVE THE 802 REMOVALe TNE
D18C=ANO=DONUT TRAYS WAVE BEEN REPLACED BY A
MUNTERS MIXING UNIT A8 THE PACKING MATERIAL .

*187 QTR 791 THE FGD SYBTEM NAS BEEN OPERATIONAL
SINCE MARCH 10, COMPLIANCE TESTING WAS CARRIED
OUT AND AT THE TIME OF THE REPOAT REBULTS WAD NOT
SEEN RECEIVED, NO PLUBBING MAS OCCURRID BRCAUSE
OF THE WYDROCLONES IN THE RECIRCULATION L1nes,

GREAT SOUTHERN PAPER CO,

CEOAR SPRINGS, SEORGIA

NEPTUNE AIRPOL, INC,
BARK,COAL/OIL (1,08 = 2,0% SULFUR)
420,000 8CFM (TOTAL » 2 BOILERS)
START=yp /18

CAUSTIC WABTE STREAM

STATUS = OPERATIONAL -

*SKG0I THE PGD SYSTEM CONSIBTS OF TWO AIRPOL
CAUSTIC SCRUBBERS TO CONTAOL PARTICULATE AND
SULFUR DIOXIDE FROM TWO PONER BOILERS, TNE
PRIMARY FUBL 18 BARK/COAL (BARK/OIL I8 FIRED
O0CCASTIONALLY),

*187 QTR 79t PROBLEMS ARE 8TILL ENCOUNTERED WITHN
PUMP SEALS, THE RECIRCULATION PUMPS WITH NEWN 8EAL
RATER PRESSURT SWITCHES, ARE NOW OPERATING WITH
CONVENTIONAL PACKING AND ANE ROTATED DAILY T0
REPLACE RINGS,

GRISSOM AIR FORCE BASE

BUNKER MILL, INDIANA

NEPTUNE AIRPOL, INC,

COAL (3,0% = 3,5% SyULFUR)
52,000 8CFM (TOTAL = 3 BOILERS)
START=UP  §1/79

OOUBLE ALKALL (CONCENTRATED)
STATUB = CONSTNUCYION

HARRI® MINING €O,

SPRUCE PINEZ, NORTH CARULINA
Wale BLY MANUFACTURING CU,

COAL (0,0% SULPUR)

8,000 3CPM (TOTAL = 2 S0ILERS)
START=yp 0’13

WATER SCRUSBING (NA,NH3 OPTN,.)
STATUS = INDEFINITELY SHUT DOwWN

*18T QTR 798 CONSTAUCTION HAS BEGUN ON A 32,000
SCFM CONCENTRATED DOUBLE ALKALI FGD 3YSTEN, THE
SYSTEM I8 BEING SUPPLIEZD BY AIRPUL INOUSTRIES AND
CONBISTS OF 2 PARALLEL VENTURE SCRUBBERS, EACH
FOLLOWED BY A CYCLONIC SEPARATOR AND A STUB B8TACK,
AIRPOL WAS GUARANTEED THAT EMIS3IONS FROM THE
SCRUBBER WILL NOT EXCERD 1.2 LE/Mm BTU 302 OR
04171 LB/MM BTU FOR PARTICULATE,

*BKG0S ‘THE FGD BYSTEM CONSLATS OF A Wewe SLY INe
PINJET ‘SCKUBBER CURRENTLY BEING USED STRICTLY A® 4 -
PARTICULATE CUNTROL DEVICE, THE SYSTEM HAS ThHe
CAPABILITY OF SCRUBBING WITh AMMONIA OR CAUSTIC

IF 802 CONTROL 13 NECESSARY, HOWEVER, A8 LONG A8
CURRENT LOW=BULFUR COAL 3UPPLLIES LAST, THERE I8 NO
NEED FOR 802 CONTROLS.

INLAND CONTAINER CORPORATION
NEW JONNBONVILLE, TENNESSER
NEPTUNE AIRPOL INC.

WO0D/SPENT L1GQUOR (¢3,0% SULFUR)
194,000 8CPM (1 BOILER)

START=uUpP 8779
AMMONIA SCRUBBING
STATUS = consTHUCTION

*BKGO AN AIRPOL DESIGNED PARTICULATE AND 802
CONTROL SYSTEM AT THIS PAPEH MILL WILL CONSISY OF
A VENTURI SCRUBBER AND SEPARATOR/ABOORBER COMBINA®
TION WITH A CHEVRON MIST ELIMINATOR,
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ITT RAYONIER, INC.

FERNANDINA BEACH, FLORIDA
NEPTUNE AIRPOL, INC.

BARK,OIL (2.0% = 2.5% SULFUR)
176,000 SCFM (TOTAL = 4 BOILERS)
START=UP 0/75

SODIUM MYDROXIDE SCRUBBING
STATUS = OPERATIONAL

ABKGD? AT FERNANDINA BEACH, ITT RAYONIER FIRES
BARK AND OIL IN TwO OF THE FOUR PROCESS STEAM
BOILERS, PARTICULATE AND 502 EMISSIONS ARE CON-
TROLLED IN TWO AIRPOL SCRUBBING TRAINS.

«18T QTR 792 THE FGD SYSTEM OPERATED CONTINUOUSLY
THROUGHOUT THE PER10D WITH 100X RELIABILITY,

KERR=MCGEE CHEMICAL CORP.

TRONA, CALIFORNIA

COMBUSTION EQUIPMENT AS30C.
COKE/COAL/OIL (0453 = 5.0% SULFUR)
490,000 SCFM (TOTAL = 2 BOILERI)
START=UP 6/78

SODIUM CARBONATE SCRUBBING

STATUS = OPERATIONAL

*BKGDS THE FGD SYSTEM CONSISTS OF A COMBUSTION
EOQUIPMENT (CEA) SODA ASH SCRUBBING 3YSTEM WHICH
REMOVES FLYASH AND SULFUR DIOXIDE FROM THE FLUE
GAS OF THE TWO COAL=FIRED BOILERS,

2187 QTR 793 THE 3%17L 33 SIEVE TRAYS ARE WORKING
WELL, FUEL USED, WAS A MIXTURE OF 0.5% SULFUR
COAL AND 3,5% SULFUR COKE. B80TH SCRUBBERS
DEMONSTRATED 100% RELIABILITY DURING THIS PERIOD.

MEAD PAPERBOARD CO.

STEVENSON, ALABAMA

NEPTUNE AIRPOL, INC.

OIL (1+5% = 33 SULFUR)

100,000 SCFM (TOTAL = 2 BOILERS)
START=UP 0/7%

SODIUM CARBONATE SCRUBBING
STATUS =« OPERATIONAL

*BKGDS AIRPOL HAS SUPPLIED A PARTICULATE

AND 302 CONTROL SYSTEM FOR THE TWO OIL=FIRED
BOILERS AT THIS MEAD PULP MILL.

#18T QTR 79t THE SCRUBBER OEMONSTRATED 100% RELI~
ABILITY DURING THE REPORT PER100.

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

KOCH ENGINEERING

LIGNITE (1,08 SULFUR)

168,000 SCFM (TOTAL ~ 2 BOILERS)
START=UP /77

AMMONIA SCRUBBING

STATUS = OPERATIONAL

#8KGDS KOCH ENGINEERING MAS SUPPLIED THO AMNONIA=
SASED S02 CONTROL SYSTEMS FOR THESE COAL-FIRED
BOILERS, EACH YEAR THE PLANT ONLY PRODUCES SUGAR
DURING THE SEPTEMBER=FEBRUARY PERIOO.

2137 QTR 791 MODIFICATIONS 710 CORRECT AN EXCESS
HEAT PROBLEM AT THE DIGESTERS ARE PLANNED FOR
THIS SUMMER, THE SYSTEM HAS OPERATED ALMOST
TROUBLE=FREE THIS QUARTER.

MOBIL OIL COMPANY

BUTTONWILLOW, CALIFORNIA
MEATER TECHNOLOGY

OIL (1.1% BULFUR)

80,500 SCFM (TOTAL = 7 BOILERY)
START=UP 79

SODIUM CARBONATE SCRUBBING
STATUS = CONSTRUCTION

*BKGD3 MOBIL OIL HAS PURCHASED SEVEN EDUCTOR=TYPE
SCRUBBERS FROM MEATER TECHNOLOGY FOR THE CONTROL
OF EMISSIONS FROM 7 STEAM GENERATORS (2% M BTV/
HR), EACH SYSTEM CONSISTS OF A VENTURI SECTION, A
RECYCLE TANK, AND AN OUTLET DUCY NITH A MIST
ELIMINATOR,

2187 UTR 793 STARYUP OATE HAS SEEN EXTENDED YO
APRIL 1979 DUE TO DELAYS IN ANARDING SUBCONTRACTS
FOR PIPING AND QTHER wWORK,

MOBIL OIL COMPANY

SAN ARDO, CALIFORNIA

IN"HOUSE DESIGHN

OIL (2.0% = 2,23% SULFUR)

175,000 SCFM (TOTAL = 28 BOILERS)
STARTSUP  0/74 S
SODIUM HYDROXIDE 3CRUBBING

STATUS = OPERATIONAL

#BKDG3 MUBIL HAS DESIGNED THE FGD SYSTEM BY IN-
HOUSE ENGINEERING B8ASED ON A PATENTED SODIUM HYDRe
OXIDE SCRUBBING PROCESS. THE 1.0, FANS ARE LINED
WITM EPOXY RESIN TO REOUCE CORROSION.

«18T QTR 791 ONLY 9 OUT OF THE 28 STEAM GENERATORS

. WERE. OPERATING DURING -TH1S PERIOD. .MOBIL REPORTS

THAT THIS SITUATION MAY CONTINUE THROUGH SEPT.
1979 HECAUSE OF THE INTRICACIES IN THE CURRENT
PRICING REGULATIONS.

NEKOOSA PAPERS, INC.

ASHDOWN, ARKANSAS

NEPTUNE AIRPOL, INC.

COAL (1% = 1.5% SULFUR)

211,000 SCFM (TOTAL = 3 BOILER)
START=UP  2/76

CAUSTIC 3CRUBBING

STATUS = OPERATIUNAL

*BKGDS THE FGD 3YSTEM CONSISTS OF Two AJRPOL
CAgSII: SCRUBBERS CONTROLLING FLYASH AND SULFUR
DI1OXIDE, '

2137 QTR 793 NO MAJOR FGD SYSTEM RELATED PROBLEMS
WERE ENCOUNTERED. THE SYSTEM WAS DOWN FOR ABOUY
ONE WEEK DUE TO0 MILL EXPANSION WORK AND

PULVERIZER AND BUCKET ELEVATOR PROBLEMS, THE
PLANT HAS BEGUN TO BURN SOME BARK, AN AVAILABIL=
ITY YALUE OF 100X wAS REPORTED FOR THE FGD 3YSTEM,

19 )
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NORTHERN OHIO0 SUGAR COMPANY
FINDLAY, OHIO

GREAT WESTERN SUGAR

COAL (31.2% SULFUR, AVERAGE)
65,230 SCFM (TOTAL = 2 BOILERS)
“START=ypP 10/74

SODIUM CARBONATE SCRUBBING
STATUS = TERMINATED

BACKGROUND AND SUMMARY OF RECENT OPERATIONS

*BKGD: THE VENTURI TOWER WAS MAINLY DESIGNED FOR
PARTICULATE CONTROL, AND wAS STARTED UP IN OCTOBER
1974, PARTICULATE AND 802 REMOVAL EFFICIENCIES
WERE 90% AND 76X RESPECTIVELY, THE 302 CONTROL
WAS EFFECTED BY THE PROCESS CONDENSATE USED FOR
SCRUBBING (PH=8,.7).

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

NORTHERN OWIO SUGAR COMPANY
FREEMONT, OM]O

GREAT WESTERN SUGAR

COAL (1X SULFUR)

40,000 SCPFM (TOTAL = 2 BOILERS)
START=yUpP 10778 .

30DIUM HYOROXLIDE 3SCRUBBING
STATUS = OPERATIONAL

4BKGD3I PARTICULATE AND 302 EMISSIONS ARE BEING
CONTROLLED BY A SCRUBBER/ABSORBER MOOULE OF PRO-
PRIETARY DESIGN., THE PLUE GAS IS GENERATED BY Tmo
UNION BOILERS, EACHM RATED @ 70,000 LB/HR STEAM,

NO INFORMATION ON OPERATIONAL EXPERIENCE WAS BEEN
MADE AVAILABLE BY PLANT PERSONNEL.,

PPIZER, INC,

EAST ST. LOUIS, ILLINOIS
IN=HOUSE DESIGN

COAL (3.5% SULFUR)

40,000 3CPM (TOTAL 3 BOILERS)
START=UP /78

LIME SCRUBBING

STATUS = OPERATIONAL

*BKGDs PFIZER MAS PERFORMED PULL=SCALE TESTING ON
THE NLA=LEWIS SCRUBBER AT THE E. ST. LOUIS PLANT
FOR FOUR YEARS, WITH SOME DESIGN MODIFICATIONS,
THE LIME SCRUBBING SYSTEM MET THE REQUIRED
STANDARDS BY THE END OF 1978,

*13T7 QTR 791 A RELIABILITY OF 953 wAS REPORTED,
THE OUWNTIME WAS REQUIRED FOR THE INSPECTION OF
THE MIST ELIMINATOR AND SCRUBBER INTERVALS.

PHILLIP MORRIS, INC.
CHESTERFIELD, VIRGINIA

FLAKT, INC,

COAL (1.4% SULFUR DESIGN)
39,000 SCFM (TOTAL = 80ILER)
STARTeyp /79

S00IUM CARBONATE SCRUBBING
STATUS = CONSTRUCTION

*187 QTR 793 CONSTRUCTION IS NEARING COMPLETION ON
A NON-REGENERABLE SODIUM CARBONATE FeD SYSTEM
(SUPPLIED BY FLAKT, INC.) WHICH WILL CONTROL
EMISSIONS FROM A NEW PULVERIZED COAL=FIRED BOILER
GENERATING FLUE GAS EQUIVALENT TO 30 MR, THE
FLAKT SYSTEM WILL REMOVE A MINIMUM OF 90X OF THE
302 FROM 2/3 OF THE FLUE GAS3 THE REMAINDER OF THE
GAS WILL BE USED FOR REMEAT,

REICHHOLD CHEMICALS, INC,
PENSACOLA, FLORIDA

NEPTUNE AIRPOL, INC,

NOOD & OIL (2% SULFUR) _
80,000 8CFM (TOTAL = 2 BOILERS)
START=UP  §/75

80DIUM CARBONATE SCRUBBING
STATUS = OPERATIONAL

"OKGD: AT PENSACOLA, REICHNOLD CHEMICALS PIRES
#OOD AND OIL IN TWO STEAM BOILERS, PARTICULATE
AND S02 EMISSIONS ARE CONTROLLED IN THO AIRPOL
SCRUBBING TRAINS CONSISTING OF VENTURL SCRUBBER
AND SEPARATOR COMBINATION,

*18T QTR 7935 NO INFORMATION ON OPERATIONAL EXPER=
LENCE wA3 MADE AVAILABLE,

RICKENBACKER AIR FURCE BASE
COLUMBUS, 0KHIO
RESEARCH=COTTRELL/BAHCO

COAL (3.6X SULFUR)

53,000 SCFM (TOTAL = 7 BOILERS)
START=UP  3/76 '
LINESTONE SCRUBBING

STATUS = OPERATIONAL

*BKGDI THIS RESEARCH=COTTRELL/BACHO LIME FGO UNIT
WAS FIRST PLACED IN SERVICE MARCH 11, 1976,

THE SYSTEM WAS SWITCHED UVER TO LIMESTONE IN APRL
1977, AND HAS REMAINED IN THAT OPERATING MODE 10
DATE,

~131 QTR 79t A TOTAL OF 4 DAYS DUWNTINE. WERE:
REPORTED FON THIS PERIOD, YIELDING AN AVAILABILITY
OF 95.6%, PLUGGING OCCURRED IN THE 1ST STAGE
LEVEL TANK LINE, 302 REMOVAL EFFICIENCIES OF 8ve
85% WERE ACWIEVED WITH INCREASED THE LIMESTONE
FEED,

SANTA FE ENERGY CORP,
BAKERSFIELD, CALIFURNIA

FMC ENVIRONMENTAL EQUIPMENT

OIL (1,3% SULFUR)

70,000 SCFM (TOTAL =~ & BOILERS)
START=yp 3/79

DOUBLE ALKALI (CONCENTRATED)
STATUS = CONSTRUCTION

*BKGD3 SANTA FE ENERGY CORP,, FORMERLY CHANSLOR
WESTERN OIL CO., PURCHASED A DOUBLE ALKALI FGD
SYSTEM FROM FMC,

*18T QTR 791 CONSTRUCTION IS NEARING COMPLETION,
BUT THE START=UP DATE HAS BEEN FURTHER EXTENDED TO
MAY 1979 DUE TO PROJECTED DELAYS IN OUCTING
INSTALLATION AND GENERATOR START=yP,

-
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SHELL OIL COMPANY

BAKERSFIELD, CALIFORNIA

VENDOR NOT YET SELECTED

OIL (1.1X SULFUR)

99,000 3CFM (TOTAL = 8 BOILERS)
START-UP 0/ 0

PROCESS NOY YET SELECTED

STATUS = PLANNED=CONSIDERING S02 CONTROL

BACKGROUND AND SUMMARY OF REGCENT OPERATIONS
*BKGD: SHELL OIL I3 CONSIDERING IMPLEMENTING FGD
TECHNOLOGY 70 CONTROL EMISSIONS FROM 8 SMALL OIL~
FIRED (1.13 SULFUR) STEAM GENERATORS. NO PROCESS
OR START=UP DATE HAVE AS YET BEEN SPECIFIED. AN
802 REMOVAL EFFICIENCY OF 94X wILL SE REQUIRED.

SHELL OIL COMPANY
TAFT, CALIFORNIA

VENDOR NOT YET SELECTED

0IL (1413 SULFUR)

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

PROCESS NOT YET SELECTED

STATUS = PLANNED=CONSIDERING 302 CONTROL

*BKGO! SHELL OIL IS CONSIOERING IMPLEMENTING FGD
TECHNOLOGY TO CONTROL EMISSIONS FROM 2 SMALL OIL~
FIRED (1.1X SULFUR) STEAM GENERATORS, NO PROCESS
OR START=UP DATE HAVE AS YET BEEN SPECIFIED. AN
302 REMOVAL EFFICIENCY OF 94X WILL BE REQUIRED.

SHELLER GLOBE CORP,
NORFOLK, VIRGINIA

WeWe SLY MANUFACTURING CO.

COAL (< 1,0% SULFUR)

8,000 SCFM (TOTAL = 1 BOILER)
START=UP  0/75

SODIUN HYOROXIDE SCRUBBING
STATUS = INDEFINITELY SHUT DOWN

*BKGD3 AFTER SYSTEM RESTART IN OCTOBER 1977,
THERE HAVE BEEN NO PROBLEMS RESULTING FROM EITHER
BOILER OR SCRUBBER OPERATVIONS., THE PLANT UNDER~-
WENT A VIRGINIA EPA INSPECTION AND WAS FOUND TO BE
IN COMPLIANCE WITH THE PARTICULATE EMISSION
REGULATIONS,

*4TH QTR 78¢ NO SCRUBBER RELATED PROBLEMS HAVE
OCCURRED DURING THIS REPORT PERIOD. AT PRESENT
THE USE OF NAOW MAS BEEN DISCONTINUED, 30 THIS
SYSTEM HAS GEEN MOVED TO OUR “INDEFINITELY
SHUTDOWN® STATUS,

8T, JOE ZINC CO.

MONACA,» PENNSYLVANIA

BUREAU OF MINES

COAL (2,9X% = 4,5% SULFUR)
142,000 SCFM (TOTAL = ) BOILER)
START=UP 479

CITRATE PROCESS

STATUS = CONSTRUCTION

#BKGDs CONSTRUCTION CONTINUES ON THE CITRATE
PROCESS SCRUBBING SYSTEM WHICH wiILL CONTROL 802
EMISSIONS FROM A 60=MN (NOMINAL PEAK CAPACITY)
COAL*FIRED POWER GENERATING UNIT, STARTUP IS NOW
SCHEDULED FOR APRIL 1979, THIS SYSTEM WILL ALSO
SE REPORTED IN THME EPA/PEDCO UTILITY FGD SURVEY,
SINCE THE SYSTEM WILL BE OPERATED WITH A UTILIVY=

.WYPE LOAD PROFILE, OURING THE ONE=YEAR DEMONSTRA=

TION PERIOD,

STRATHMORE PAPER COMPANY
NORONOCO, MASSACHUSETTS
WIKROPUL CORPORATION
COAL/0IL (0.75=3,0% SULFUR)
22,000 SCFM (1 BOILER)
START=uP $/79

ORY LIME SCRUBBING

STATUS « CONSTRUCTION

#8KGD3 THE DRY SCAUBBING SYSTEM SUPPLIED BY
MIKROPUL TO REMOVE PARTICULATE MATTER AND 802
FROM THE FLUE GAS WILL WAVE A SPRAY ORYER AND
FABRIC FILTER CONFIGURATION. IT WILL GENERATE A

ORY WASTE, STARTUP IS SLATED FOR MAY 1979,

SUN PRODUCTION COMPANY

FELLOWS, CALIFORNIA

C=E NATCO '

OIL (1.,8% SULFUR)

6,000 SCFM (12,000 ACFM @ 570 F)
START=Up $/79

SQ0OIUM MYDROXIDE SCRUBBING
STATUS = CONSTRUCTION

#BRGDI SUN UIL HAS FOUR 25 MM BTU/HR AND TWQ S0 MM
BTU/HR STEAM GENERATORS AT THIS OIL SITE, THE
CRUDE OQIL HAS 1,8 PERCENT SULFUR, .
*187T QTR 79% C~E NATCO I3 CONSTRUCTING THE SYSTEN,
STARTUP DATE HAS BEEN MOVED BACK TO MAY I, 1979,

SUN PROOUCTION COMPANY

OILDALE, CALIFORNIA

C=E NATCO

0IL (1.2% SULFUR)

6,000 3CFM (12,000 ACFM & S70 F)
START=yUP 4’79

800IUM HYDROXIDE SCRUBBING
STATUS « CONSTRUCTION

*BKGO2 SUN OIL HAS TwO 25 MM BTU/MR STEAM GENERA~
TORS AT THIS OIL SITE. THE CRUDE OIL HAS 1,2
PERCENT SULFUR,

187 QTR 79 THE SYSTEM, SUPPLIED BY C=E NATCO,
IS UNOER CONSTRUCTION, STARTUP DATE I3 APRIL 1,
1979,

13
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SUMMARY OF FGD SYSTEMS ON INOUSTRIAL BOILERS
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TENNECO OIL Co.

GREEN RIVENR, WYOMING

VENDOR NOT YET SELECTED

COAL (1.5% SULFUR, MAX [MUM)
140,000 SCFM (TOTAL - 2 BUILERS)
START=yp 1/8¢

SODIUM CARBONATE SCRUBWYING

STATUS =~ PLANNED=REQUESTING/EVALUATING BIDS

TEXACO INCORPORATED

SAN ARDO, CALIFORNIA

CEILCUTE

OIL (1,7% SULFUR)

347,000 SCFM (TOTAL = 29 BOILERS)
START=yUP 11/73

*BKGD: TENNECO OQIL HAS RETAINED BROWN AND ROOT
FUR THE DESIGN OF A SODA ASH PLANT AND THE
CONCOMMITTANT POLLUTION CONTROL EQUIPMENT,

THE PLANT WILL BE LUCATED IN GREEN RIVER, WYOMING
AND WILL HAVE TwO BOILERS BURNING WYOMING COAL,
*18T QTR 791 TENNECO AND B&R ARE EVALUATING BIDS
FOR THE SUDIUM CARBONATE SCRUBBING SYSTEMS WHICH
WILL CONTROL 802 EMISSIONS FROM- THE BOILERS,
*BKGD: FGO SYSTEM CONSISTS OF A HORIZONTAL, PACK=
ED=BED SCRUBBER FOR EACH OF THE OIL=FIRED BOILERS,
*18T QTR 791 CORROSION IN THE QUENCHER AND ABRA=
SION/PLUGGING IN TME ABSORBER CONTINVE TO BE PROB~
LEM AREAS, OURING THIS QUARTER EACH SCRUBBER was
SHUTDUWN FOR MAINTENANCE AN AVERAGE OF 100 HOURS,

SODIUM HYDROXIDE SCRUBBING TEXACO IS PLANNING TO PHASE QuT THIS GROUP OF
STATUS = OPERATIONAL SCRUBBERS BY LATE 1979,
TEXACO INCORPORATED *BKGD: TEXACO IS PLANNING TO PHASE OUT THE

SAN ARDO, CALIFORNIA

DUCON COMPANY

OIL (1.7% SULFUR)

99,000 SCFM (TOTAL = 9 BOILERS)
START=yp 3/79

SO00IUM CARBONATE SCRUBBING
STATUS « CONSTRUCTJON

EXISTING FGD SYSTEMS AT THEIR 3AN ARDO, CALIFORNIA
SITE. AS THE FIRST STEP OF TME PROGRAM, 9 OF THE
PRESENT 38 SCRUBBERS ON 50 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, ‘

*1ST QTR 79: THE FGD SYSTEMS ARE SCHEOULED FOR
START=UP IN MAY 1979,

TEXASGULF
GRANGER, WYOMING

SWEMCO INC,

COAL (0,75X SULFUR)

140,000 3CFM (TOTAL =~ 2 BOILERS)
START=yp 9776

SODIUM CARBUNATE SCRUBSBING
STATUS = OPERATIONAL

*BKGO: THIS SODIUM CARBONATE SCRUBBING SYSTEM waS
OESIGNED BY SwEMCO, 302 ABSORPTION OCCURS IN THE
QUENCHER AND THE SIEVE=TRAY ABI0RBER MOOULE. AN
INTERESTING FEATURE IS AN INTERNAL DAMPER WHICH
ALLOWS A 4 TO L TURNDOWN RAT0. -

%137 QTR 793 THE SCRUBBERS OPERATED WITH 100X
RELIABILITY DURING THIS PERIOD. BOTH THME RECIRCU=
LATION LIQUOR DENSITY AND PH WILL BE usED TO
CONTROL. THE MAKEUP LIQUOR FLOW RATE,.

TRANSCO TEXTILES, INC.

AUGUSTA, GEDRGIA

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

START=upP 3715

SODIUM CARBUNATE SCRUBSING
STATUS = INOEFINITELY SWUT O0wN

*BKGD! THE FGD OPERATIONS HAVE BEEN TERMINATED FOR
AN INDEFINITE PERIOD. THE PLANT BURNS NUMBER ¢
FUEL OIL AND THE SULFUR DIOXIDE EMISSIONS ARE 30X
OF THE EXISTING REGULATIONS. THE BOILER 18 RATED
AT 20 MW (EQUIVALENT) AND PRODUCES 150,000 LBS/HR
STEAM, WHEN OPENATIONAL, THE SCRUBBER SYSTEM HAD
A FLUE GAS VOLUME OF S0,000 ACFM AT 140 DEGREES F,
SYSTEM START=UP OCCURRED IN MARCH 1975 AND SCRUB=
BER UPERATIONS WERE TERMINATED LATER IN THE SamE
YEAR, THERE ARE CURRENTLY NO PLANS TO INITIATE
OPERATIONS,

UeS. SYPSUM CORP.,

UAKMONT, PENNSYLVANTA

NEPTUNE AIRPUL, INC,

CoAL

19,300 3CFM (TOTAL - 4 BOILERS)
STARY=yp 0/ o

DOUBLE ALKAL] (DILUTE)

STATUS ~ NEVER STARTED=yP

- 18 ON=S1TE,

conecovwevens

*BKGDS AN AIRPOL DOUBLE ALKALI SCRUBBING SYSTEM
INSTALLED, AND READY FOR OPERATIONS,
HOWEVER, US GYPSUM DECIDED NOY TO INITIATE
PRODUCTION AT THIS FACILITY FOR ECONOMIC REASONS,
*4TH QTR 781 A CHMECK DURING THIS PERIOD REVEALED
THAT THE PLANT MAS NOT BEEN STARTED YET,

14
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WESTERN CORRECTIONAL INST,
PITTSBURGH) PENNSYLVANIA
PITTSBURGH ENV.IENGY, SYSTEMS
COAL (3.5% SULFUR)

10,000 3CFm (TOTAL = 1 BOILER)

. STARTyp 1780

SULF=X SCORE PROCESS
STATUS = PLANNED=CUNTRACT AWARDED

*BKGOt A NEW FGD PROCESS KNOWN AS THE SULF=X CON=
CURRENT OXIDES REMOVAL PROCESS HAS BEEN DEVELOPED
8Y PITTSBURGH ENVIRUONMENTAL AND ENERGY BYSTEMS,
INC., IT WILL CONTROL 302 EMISSIONS FROM AN EXI8Te
ING BOILER AT THE WESTERN CORRECTIONAL INSTITUTE
IN PITTSBURGH, THE PROJECT I8 BEING FUNDED BY
COMMONWEALTH OF PENNSYLVANIA. MINE ACID NASTES
WILL BE USED A8 THE REAGENT TO REMOVE 302 AND NOX
FROM THE FLUE GAJES,

*{87 QTR 793 PRELIMINARY TE3ST OF ABSORPTION BEC~
TION WILL BE PERFORMED IN SEPTEMBER 1979, OTARTe
UP OF THE FGD 3YSTEM I3 SLATED FOR EARLY 1980,




SECTION 4

STATUS TU APRIL 1979

SUMMARY BY VENDOR OF FGOD SYSTEMS ON INDUSTRIAL BOILERS

VENDOR
AsDe LITTLE

BUREAU OF MINES

C=E NATCO

CARBORUNDUM ENVIR. SYS, LTD.
CEILCOTE

COMBUSTION EQUIPMENT aSSOC,
DRAVO CORP./NAT’L LIME ASS’N
OUCON COMPANY

ENTOLETER, INC,

FLAKT, INC,

FMC ENVIRONMENTAL EQUIPMENT

INSTALLATION NAME / LOCATION

GENERAL MOTORS CORPORATION
8T. LOUIS, MISSOURI

ST, JOE ZINC CO.
MUNACA, PENNSYLVANIA

BELRIDGE OIL co,
MCKITTRICK, CALIFURNIA

DOUBLE BANREL 0IL co,
BAKERSFIELD, CALIFORNIA

SUN PRODUCTION COMPANY
FELLOWS, CALIFORNIA

SUN PRODUCTION COMPANY
OILDALE, CALIFORNIA

CARBORUNDUM ABRASIVES
BUFFALO, NEW YORK

TEXACO INCORPDRATED
SAN ARDO, CALIFORNIA

KERR=MCGEE CHEMICAL CORP,
TRONA, CALIFORNIA

BUNGE, INC,
CAIRO, ILLINOIS

TEXACO INCORPORATED
SAN ARDO, CALIFORNIA

GENERAL MOTORS CORPORATION
DAYTON, OHWIO

PHILLIP MORRIS, INC,
CHESTERFIELD, VIRGINIA

ALYESKA PIPELINE SERVICE co,
VALDEZ, ALASKA

ARCO/POLYMERS, INC,
MONACA, PENNSYLVANIA

CANTON TeEXTILES
CANTON, GEORGIA

CATERPILLAR TRACTUR Co,
EAST PEUWIA, ILLINUIS

CATERPILLAR TRACTOR CU,
MAPLETON, ILLINOIS

CATERPILLAK TRACTOR co,
MAPLETON, ILLINOIS

CATERPILLAR TRACTOR CO.
MOSSVILLE, ILLINOIS

FIRESTONE TIRE AND RUBBER co,
POTTSTOWN, PENNSYLVANIA

FMC (SODA ASH PLANT)
GREEN RIVER, WYOMING

GENERAL MOTORS CORPORATIUN
TONOWANDA, NEW YORK

16

CONTROL SYSTEM PROCESS / SCFM’

SUDIUM HYDROXIDE SCRUBBING
64,000

CITRATE PROCESS
142,000

SO0IUM HYDROXIDE 3CRUBBING
12,000

SODIUM HYDROXIDE SCRUBBING
12,000

S0DIUM HYDROXIDE SCRUBBING
6,000

SODIUM HYDROXIDE SCRUBBING
6,000

LIME SCRUBBING
30,000

SO0IUM HYDROXIDE SCRUBBING
387,000

SODIUM CARBONATE SCRUBBING
490,000

LIME SCRUBBING
44,000

SODIUM CARBUNATE SCRUBBING
99,000

300IUM HYDROXIDE SCRUBBING
36,000

SODIUM CARBONATE SCRUBBING
39,000

SUDIUM HYDROXIDE SCRUBBING
30,000

DOUBLE ALKALI (CONCENTRATED)
305,000

CAUSTIC WASTE STREAM
25,000

DOUBLE ALKALI (CONCENTRATED)
210,000

DOUBLE ALKALI (CONCENTRATED)
131,000

DOUBLE ALKALI (CONCENTRATED)
105,000

DOUBLE ALKALI (CONCENTRATED)
140,000

DOUBLE aLKAL] (CONCENTRATED)
807¢

S0DIUM CARBONATE SCRUBBING
446,000

SODIUM HYDRUXIDE SCRUBBING
92,000
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SECTION 4 (CONTINUED)

STATUS TO APRIL 1979

SUMMARY BY VENDOR OF F6GD SYSTEMS ON INDUSTRIAL BOILERS

VENDOR

FMC ENVIRONMENTAL EQUIPMENT

GM ENVIRONMENTAL

GREAT NESTERN SUGAR

HEATER TECHNOLOGY

IN=HOUSE DESIGN

'KOCH ENGINEERING

MIXROPUL CORPORATION
NEPTUNE AIRPOL INC.

NEPTUNE AIRPOL, INC.

INSTALLATION NAME / LOCATION

GETTY OIL COMPANY
BAKERSFIELDs, CALIFURNIA

SANTA FE ENERGY CORP,
BAKERSFIELD, CALIFORNIA

TRANSCO TEXTILES, INC,
AUGUSTA, GEORGIA

GENERAL MOTORS CORPORATION
PARMA, OHIO

GENERAL MOTORS CORPORATION
PONTIAC, MICHIGAN

NORTHERN OHMIO SUGAR COMPANY
FINDLAY, OHIO

NORTHERN OHIO SUGAR COMPANY
FREEMONT, OMIO

BELRIDGE OIL CO,
MCKITTRICK, CALIFORNIA

MOBIL OIL COMPANY )
BUTTONWILLOW, CALIFORNIA

GETTY OIL COMPANY
BAKERSFIELD, CALIFORNIA

GETTY OIL COMPANY
ORCUTT, CALIFORNIA

MOBIL OIL COMPANY
SAN ARDO, CALIFORNIA

PFI2ER, INC,
EAST ST, LOUIS, ILLINOIS

CHEVRON U.S.As INC.
BAKERSFIELD, CALIFORNIA

CHEVRON U.3.A, INC,
BAKERSFIELD, CALIFORNIA

MINN=DAK FARMER’S CO=OPERATIVE
WAMPETON, NORTH DAKOTA

STRATHMURE PAPER COMPANY
WORONOCO, MASSACHUSETTS

INLAND CONTAINER CORPORATION
NEW JOHNSONVILLE, TENNESSEE

GEORGIA=PACIFIC PAPER CO,
CROSSETT, ARKANSAS

GREAT 30UTHERN PAPER CO,
CEDAR SPRINGS, GEODRGIA

GRISSOM AIR FORCE BASE
BUNKER HILL, INDIANA

ITT RAYONIER, INC,
FERNANDINA BEACH, FLORIDA

MEAD PAPERBOARD CO,
STEVENSON, ALABAMA

17

CONTROL SYSTEM PROCESS / SCFM

SODIUM CARBONATE SCRUBBING
72,000

DOUBLE ALKALI (CONCENTRATED)
10,000

SODIUM CARBONATE SCRUBBING
50,000

DOUBLE ALKALI (DILUTE)
128,400

SODIUM HYDROXIDE SCRUBBING
107,300

SODIUM CARBONATE SCRUBBING
65,230

SODIUM HYDROXIDE SCRUBBING
40,000

SODIUM HYDROXIDE SCRUBBING
12,000

SODIUM CARBONATE SCRUBBING
80,500

SODIUM CARBONATE SCRUBBING
891,000

SODIUM HYDROXIDE SCRUBBING
5000

SODIUM HYDROXIDE SCRUBBING
175,000

LIME SCRUBBING
40,000

S0DIUM CARBONATE SCRUBBING
248,000 )

SO0IUM CARBONATE 3SCRUBBING
146,000

AMMONIA SCRUBBING
164,000

DRY LIME SCRUBBING
22,000 .

AMMONIA SCRUBBING
154,000

CAUSTIC WASTE STREAM
220,000

CAUSTIC WASTE STREAM
420,000

DOUBLE ALKALI (CONCENTRATED)
32,000

SODIUM HYDROXIDE SCRUBBING
176,000

SODIUM CARBONATE SCRUBBING
100,000



SECTION 4 (CONTINUED)

STATUS YD APRIL 1979

SUMMARY BY VENDOR OF FGD SYSTEMS ON INDUSTRIAL BOILERS

i

| VENDOR

jrenam

!NEPTUNE AIRPOL, INC.

R -

P R

PITTIBURGH ENV,RENGY, SYSTEMS

3
.{RESEARCH=COTTRELL/BANCO
3
JSNEMCO INC.

4 THERMOTICS INC.

VENDOR NOT YET SELECTED

il i 2

WeWe SLY MANUFACTURING CO.

WHEELABRATOR=FRYE/ROCKWELL INT

ZURN INODUSTRIES

INSTALLATION NAME / LOCATION

NEXOOSA PAPERS, INC,
ASHDOWN, ARKANSAS

REICHHOLD CHEMICALS, INC,
PENSACOLA, FLORIDA

UeSs GYPSUM CORP,
OAKMONT, PENNSYLVANIA

WESTERN CORRECTIONAL INST,
PITYSBURGH, PENNSYLVANIA

RICKENBACKER AIR FORCE BASE
COLUMBUS, OMIO

TEXASGULF
GRANGER, WYOMINS

BELRIDGE OIL CO,
MCKITTRICK, CALIFORNIA

CoeAoMe (CARBIDE=AMOCO=MONSANTO)
HOUSTON, TEXAS

DUPONT, INC,
ATHENS, GEORGIA

SHELL OIL COMPANY
BAKERSPIELD, CALIFORNIA

SHELL OIL COMPANY
TAFT, CALIFORNIA

TENNECO OIL CO,
GREEN RIVER, WYOMING

HARRIS MININS CO,
SPRUCE PINE, NORTH CARDLINA

SHELLER GLOBE CORP,
NORFOLK, VIRGINIA

CELANESE CORPORATION
CUMBERLAND, MARYLAND

CATERPILLAR TRACTOR CO,
JOLIET, ILLINOIS

CATERPILLAR TRACTOR €O,

MORTON, ILLINOIS

18

CONTROL SYSTEM PROCESS / SCFM

CAUSTIC SCRUBBING
211,000

SODIUM CARBONATE SCRUBBING
80,000

DOUBLE ALKALE (DILUTE)
19,300

SULF<-X 3CORE PROCESS
10,000

LIMESTONE SCRUBBING
55,000

SODIUM CARBONATE SCRUBBING
140,000

SODIUN HYDROXIOE SCRUBSINS
12,000

OOUBLE ALKALIZ
1,200,000

DOUBLE ALKALL
280,000

PROCESS NOT YET SELECTED
99,000

PROCESS NOT YET SELECTED
28,000

S00IUM CARBONATE SCRUBBINS
140,000 ,

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

S00IUM NYDROXIDE SCRUBBING
8,000

DRY LIME SCRUBBING
30,700

DOUBLE ALKALI (DILUTE)
67,000

OOUBLE ALKALE (OILUTE)
38,000
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SECTION S

STATUS TO APRIL 1979

SUMMARY BY CUNTROL PROCESS OF FGD SYSTEMS ON INDUSTRIAL BOILERS

CONTROL SYSTEM PROCESS

cecessvecceccncsvaareee

AMMONIA SCRUBBING

CAUSTIC SCRUBBING

CAUSTIC WASTE STREAM

CITRATE PROCESS

DOUBLE ALKALI

DOUBLE ALKALI (CONCENTRATED)

DOUBLE ALKALI (DILUTE)

DRY LIME SCRUBBING

INSTALLATION NAME 7/ LOCATION

INLAND CUNTAINER CORPORATION
NEw JOHNSOUNVILLE, TENNESSEE

MINN=GAK FARMER’S3 CO=QPERATIVE
WAHPETON, NORTH DAKOTA

NEKOOSA PAPERS, INC,
ASHDOOWN, ARKANSAS

CANTON TEXTILES
CANTON, GEORGIA

GEORGIA=PACIFIC PAPER COU,
CROSSETT, ARKANSAS

GREAT SOUTHERN PAPER CO,
CEDAR SPRINGS, GEORGIA

8T, JOE ZINC CO.
MONACA, PENNSYLVANIA

CeAosM. (CARBIDE=AMOCO-MONSANTO)
HOUSTON, TEXAS

DUPONT, INC,
ATHENS, GEORGIA

ARCU/POLYMERS, ING,
MONACA, PENNSYLVANIA

CATERPILLAR TRACTOR co,
EAST PEORIA, ILLINOIS

CATERPILLAR TRACTOR CO.
MAPLETON, ILLINO!S

CATERPILLAR TRACTOR cO,
MAPLETON, ILLINOIS

CATERPILLAR TRACTOR CO.
MOSSVILLE, ILLINOIS

FIRESTONE TIRE AND RUBBER CU.
POTTSTOWN, PENNSYLVANIA

GRISSOM AIR FORCE BASE
BUNKER HILL, INDIANA

SANTA FE ENERGY CORP,
BAKERSFIELO, CALIFORNIA

CATERPILLAR TRACTOR Co.
JOLIET, ILLINOIS

CATERPILLAR TRACTOR CO,
MORTON, ILLINOIS

GENERAL MOTORS CORPORATION
PARMA, OMIO

UesSe GYPSUM CORP,
OAKMONT, PENNSYLVANIA

CELANESE CORPORATION
CUMBERLAND, MARYLAND

STRATHMORE 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 AIRPQOL, INC.
220,000

NEPTUNE AIRPOL, INC.
420,000

BUREAU OF MINES
182,000

VENDOR NOT YEY SELECTED
1,200,000

VENDOR NOT YET SELECTED
280,000

FMC ENVIRONMENTAL EQUIPMENY
305,000

FMC ENVIRONMENTAL EQUIPMENT
210,000

FMC ENVIRONMENTAL EQUIPMENT
131,000

FNC ENVIRONMENTAL EQUIPMENT
105,000

FMC ENVIRONMENTAL EQUIPMENT
140,000

FMC ENVIRONMENTAL EQUIPMENT
8070

NEPTUNE AIRPOL, INC.
32,000

FMC ENVIRONMENTAL EQUIPMENT
70,000 : :

ZURN INDUSTRIES
67,000

ZURN INDUSTRIES
38,000

6M ENVIRONMENTAL
128,400

NEPTUNE AIRPOL, INC.
19,300

WHEELABRATOR=FRYE/ROCKWELL INT
50,700

MIKROPUL CORPORATION
22,000



SECTION S (CONTINUED)

STATUS TO APRIL 1979

SUMMARY BY CONTROL PROCESS OF FGD SYSTEMS ON INDUSTRIAL BOILERS

CONTROL SYSTEM PROCESS

LIME SCRUBBING

LIMESTONE SCRUBBING

PROCESS NOT YET SELECTED

SODIUM CARBONATE 3CRUBBING

S00IUM HYDROXIDE SCRUBBING

INSTALLATION NAME 7/ LOCATION

BUNGE, INC,
CAIRO, ILLINOIS

CARBURUNDUM ABRASIVES
BUFFALO, NEW YORK

PFIZER, INC,
EAST ST, LOUIS, ILLINOIS

RICKENBACKER AIR FORCE BASE
COLUMBUS, OHIO

SHELL OIL COMPANY
BAKERSFIELD, CALIFURNIA

SHELL OIL COMPANY
TAFT, CALIFURNIA

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

CHEVRON U,8.4, INC,
BAKERSFIELD, CALIFORNIA

FMC (SODA ASH PLANT)
GREEN RIVER, WYOMING

GETTY OIL COMPANY
BAKERSFIELD, CALIFORNIA

GETTY OIL COMPANY
GAKERSFIELD, CALIFORNIA

KERR=MCGEE CMEMICAL CORP,
TRONA, CALIFORNIA

" MEAD PAPERBOARD CO,

STEVENSON, ALABAMA

MOBIL OIL COMPANY
BUTTONWILLOW, CALIFORNIA

NORTHERN OHIO SUGAR COMPANY
FINULAY, OHWIO

PHILLIP MURRIS, INC,
CHESTERFIELD, VIRGINIA

REICHHOLD CHEMICALS, INC,
PENSACOLA, FLORIDA

TENNECO 0IL coO,
GREEN RIVER, WYOMING

TEXACO INCURPORATED
SAN ARDO, CALIFORNIA

TEXASGULF
GRANGER, WYUMING

TRANSCU TEXTILES, INC,
AUGUSTA, GEORGIA

ALYESKA PIPELINE SERVICE CU,
VALDEZ, ALASKA

BELRIDGE OIL co,
MCKITTRICK, CALIFORNIA

20

VENDOR / SCFM

DRAVO CORP./NAT’L LIME ASS°N
44,000

CARBORUNDUM ENVIR, 8YS. LTD.
30,000

IN=HOUSE DESIGN
40,000

RESEARCH=COTTRELL/BAKCO
55,000

VENDOR NOT YET SELECTED
99,000

VENOOR NOT YET SELECTED
25,000

KQCH ENGINEERING
248,000

KOCH ENGINEERING
146,000

FMC ENVIRONMENTAL EQUIPMENT
446,000

FMC ENVIRONMENTAL EQUIPMENT
72,000

IN=HOUSE DESIGN
891,000

COMBUSTION EQUIPMENT ASSOC.
490,000

NEPTUNE AIRPOL, INC.
100,000

HEATER TECHNOLOGY
80,500

GREAT WESTERN SUGAR
65,230

FLAKT, INC.
39,000

NEPTUNE AIRPOL, INC.
OOpOOQ

VENOOR NOT YET SELECTED
tav,0u0

DUCON COMPANY
99,000

SWEMCU INC,
140,000

FMC ENVIRONMENTAL EQUIPMENT
50,000

FMC ENVIRONMENTAL EQUIPMENT
50,000

C=E NATCO
12,000
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SECTION 5 (CUNTINUED)

STATUS TO APRIL 1979

SUMMARY BY CONTROL PROCESS OF FGD SYSTEMS ON INDUSTRIAL BOILERS

CONTROL SYSTEM PROCESS

S0DIUM HYDROXIDE SCRUBBING

SULF=X SCORE PROCESS

WATER SCRUBBING (NA,NH3 OPTN,)

INSTALLATION NAME / LOCATION

BELRIDGE OIL cO.
MCKITTRICK, CALIFORNIA

BELRIDGE OIL Cu,
MCKITTRICK, CALIFORNIA

DOUBLE BARREL 0IL cO.
BAKERSFIELD, CALIFORNIA

GENERAL MOTORS CORPORATION
8T. LOUIS, MISSOURI

GENERAL MOTORS CORPORATION
DAYTON, OHID

GENERAL MOTORS CORPORATION
TONOWANOA, NEW YORK

GENERAL MOTORS CORPORATION
PONTIAC, MICNIGAN

GETTY OIL COMPANY
ORCUTT, CALIFORNIA

ITT RAYONIER, INC,
FERNANDINA BEACH, FLORIDA

MOBIL GIL COMPANY
SAN ARDO, CALIFORNIA

NORTHERN OHIO SUGAR COMPANY
FREEMONT, ONWIO

SHELLER GLOBE CORP,
NORFOLK. VIRGINIA

SUN PRODUCTION COMPANY
FELLOWS, CALIFORNIA

SUN PRODUCTION COMPANY
OILDALE, CALIFORNIA

TEXACO INCORPORATED
SAN ARDO, CALIFORNIA

WESTERN CURRECTIONAL INST,
PITTSBURGH, PENNSYLVANIA

HARRIS MINING CU,

"SPRUCE PINE, NURTH CAROLINA

21

VENDOR / SCFM

HEATER TECHNOLOGY
12,000

THERMOTICS INC.
12,000

C=E NATCO
12,000

A.D. LITTLE
64,000

ENTOLETER, INC,
36,000

FMC ENVIRONMENTAL EGUIPMENT
92,000

6M ENVIRONMENTAL
107,300

IN=HOUSE DESIGM
5000

NEPTUNE AIRPOL, INC.
176,000

IN=HOUSE DESIGEN
175,000

GREAT WESTERN SUGA
40,000 .

WeWs SLY MANUFACTURING CO.
8,000

C=€ NATCO
6,000

C=E NATCO
6,000

CEILCOTE
347,000

PITTSBURGH ENV.SENGY. SYSTEMS

10,000

WeWo SLY MANUFACTURING CO.
4,000



POTTSTOWN, PENNSYLVANIA
COAL (2.5 = 3,0X SULFUR)

FMC ENVIRONMENTAL EQUIPMENT

-]

STATUS TO APRIL 1979
SECTION 6
OPERATIONAL FGU SYSTEMS ON INODUSTRIAL BOJILERS
NUMBER NUMBER
START UP OF FGOD OF BOILERS

COMPANY/LOCATIUN/FUEL SCFM PROUCESS/VENDOR MO/ YR SYSTEMS CONTROLLED
ALYESKA PIPELINE SERVICE CO. 50,000 SODIUM HYDROXIDE SCRUBBING 6/17 1 3
"VALDEZ, ALASKA FMC ENVIRONMENTAL EQUIPMENT
BELRIDGE OIL co, 12,000 SODIUM HYDROXIDE SCRUBBING 1/719 1 1
MCKITTRICK, CALIFURNIA C=E NATCO
CRUDE OIL (1.1% SULFUR)
BELRIDGE OIL cO. 12,000 SUDIUM HYOROXIDE SCRUBBING 6/78 1 1
MCKITTRICK, CALIFORNIA HEATER TECHNOLOGY :
OIL (11X SULFUR)
BELRIDGE OIL co. 12,000 SODIUM WYDROXIDE SCRUBBING 1/78 i 1
MCKITTRICK, CALIFORNIA THERMOTICS INC.
CRUDE OIL (1.1% SULFUR)
CANTON TEXTILES 25,000 CAUSTIC WASTE STREAM 6/74 1 1
CANTON, GEORGIA FMC ENVIRONMENTAL EGQUIPMENT
COAL (0,83 SULFUR)
INTERRUPTIBLE NATURAL GAS
CATERPILLAR TRACTOR CO. 210,000 DOUBLE "ALKALI (CONCENTRATED) a/78 q L]
EAST PEORIA, ILLINOIS FMC ENVIRONMENTAL EQUIPMENT
COAL (3,2X SULFUR)
CATERPILLAR TRACTOR CO. 131,000 DOUBLE ALKALI (CONCENTRATED) 3/79 3 3
MAPLETON, ILLINOIS : FMC ENVIRONMENTAL EQUIPMENT
COAL (3.2% SULFUR)
CATERPILLAR TRACTOR CO. 140,000 DOUBLE ALKALI (CONCENTRATED) 1077135 L] 4
MOSSVILLE, ILLINGIS FMC ENVIRONMENTAL EQUIPMENT .
COAL (3.2% SULFUR) ' '
CATERPILLAR TRACTOR CO. 67,000 DOUBLE ALKALI (DILUTE) 9714 e 2
JOLIET, ILLINOIS. ZURN INDUSTRIES
COAL (3.2X SULFUR)
CATERPILLAR TRACTOR CO, 38,000 DOUBLE ALKALI (DILUTE) 1/78 2 2
MORTON, ILLINOLS LURN [NDUSTRIES
COAL (3.2X SULFUR)
CHEVRON U.S.A. INC. 248,000 SUDIUM CARBONATE SCRUBBING 1/78 3 18
BAKERSFIELD, CALIFORNIA KOCH ENGINEERING
OIL (1.1X SULFUR)
DOUBLE BARREL OIL Co, 12,000 SODIUM HYOROXIDE SCRUBBING 6/78 1 ]
BAKERSFIELD,» CALIFORNIA C=E NATCO
OIL (1.1% SULFUR)
FIRESTONE TIRE AND RUBBER CO. 807¢ ODOUBLE ALKALI (CUNCENTRATED) 17715 1 1



STATUS TU APRIL 1979
SECTIUN 6 (CONTINUED)
UPERATIONAL FGDO SYSTEMS ON INDUSTRIAL BOILERS

NUMBER NUMBER
START UpP OF F6D OF BOILERS
COMPANY/LOCATION/FUEL SCFM PROCESS/VENDOR MO/ YR SYSTEMS  CONTROLLED
FMC (SODA ASH PLANT) 446,000 - SODIUM CARBONATE SCRUBBING 5/76 2 2
GREEN HIVER, WYUMING FMC ENVIRONMENTAL EQUIPMENT
COAL (1% SULFUR)
GENERAL MOTORS CURPORATION 128,400 OOUBLE ALKALL (DILUTE) 3/74 b ]
PARMA, ONWID 6M ENVIRONMENTAL
COAL (2.5% SULFUR)
GENERAL MOTORS CORPORATION 64,000 SUDIUM HYDROXIDE SCRUBBING o/7 e H
$T. LOUIS, MISSOURI] AeDe LITTLE
COAL (3,.2X SULFUR)
)
GENERAL MOTORS CORPORATION 36,000 SODIUM HYDROXIDE SCRUBBING 914 e e
. DAYTON, OM1D ENTOLETER, INC,
COAL(0,7X% = 2,02 SULFUR)
GENERAL MOTORS CORPORATION 92,000 SUDIUM HYDROXIDE SCRUBBING /7% ] [}
- TONOWANDA, NEW YORK FMC ENVIRONMENTAL EQUIPMENT
. COAL (1.2% SULFUR)
GENERAL MOTORS CORPURATION 107,300 S00IuM HYDROXIDE SCRUBBING 8/76 e 2
n PONTIAC, MICHIGAN GM ENVIRONMENTAL
COAL (0,84X SULFUR)
e ALSO wOUD, PAPER, AND CARDBOARD,
- GEORGIA=PACIFIC PAPER CO, 220,000 CAUSTIC wASTE STREAM 17718 H b
CROSSETT, ARKANSAS NEPTUNE AIRPOL, INC,
i BARK,COAL/OIL (1.5% = 2,0X SULFUR) :
s GETTY OIL COMPANY 72,000 SO0IUM CARBONATE SCRUBBING /17 3 ®
2 YAKENSFIELD, CALIFUHNIA FMC :NVIRONMENTAL EQUIPMENT
OIL (1.1X SULFUR)
n GETTY OIL CUMPANY 891,000 SO01UM CARBONATE SCRUBBING 12778 9 8
[; BAKERSFIELD, CALIFUKRN]A ’ IN=HOUSE DESIGN
J OIL (1.1% SULFUR)
R GETTY OIL COMPANY 5000 SO0IUM HYDROXIDE SCRUBBING 6/77 1 1
ORCUTT, CALIFURNIA IN=HOUSE DESIGN o .
OIL (4.,0% SULFUR)
i GREAT SOUTHERN PAPER CuU, 420,000 CAUSTIC wWASTE 3STREAM 0/75S 2 2
‘i CEDAR SPRINGS, GEORGIA NEPTUNE AIRPOL, INC,
BARK,COAL/UIL (1,0% = 2.ux SULFUR)
ITT RAYUNIER, INC. 176,000 SODIUM MYOROXIDE SCRUBBING 0/7% e 8
FERNANDINA BEACH, FLORIDA NEPTUNE AIRPOL, INC,
BARK,OIL (2,0 = 2,5% SULFUR)
r KERR=MCGEE CHEMICAL CURP, 490,000 SODIUM CARBONATE SCRUBBING 6/78 2 2
ﬁ; TRONA, CALIFORNIA COMBUSTION EQUIPMENT aASSOC.

COKE/COAL/OIL (0.5% = S.ux SULFUR)

X

23
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OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

COMPANY/LOCATION/FUEL

MEAD PAPERBOARD CO,
STEVENSON, ALABAMA
OIL (1.5X% = 3% SULFUR)

MINN=DAK FARMER"S CO=OPERATIVE

WAHPETON, NORTH DAKOTA
LIGNITE (1.0% SULFUR)

MOBIL O0IL COMPANY
SAN ARDO, CALIFORNIA
OIL (2,02 = 2,25% SULFUR)

NEKOOSA PAPERS, INC.
ASHDOWN, ARKANSAS
COAL (1% = 1,5% SULFUR)

NORTHERN OMIO SUGAR COMPANY
FREEMONT, OMIO
COAL (1X SULFUR)

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

REICHNOLO CHEMICALS, INC.
PENSACOLA, FLORIDA
w000 & OIL (2X SULFUR)

RICKENBACKER AIR FURCE BASE
COLUMBUS, ONIO
COAL (3.6% SULFUR)

TEXACO INCORPURATED
SAN ARDO, CALIFURNIA
OIL (1.7X% SULFUR)

TEXASGULF
GRANGER, WYOMING
COAL (0,75% SULFUR)

SECTION 6 (CONTINUED)

SCFM

100,000

164,000

175,000

211,000

40,000

40,000

80,000

55,000

347,000

140,000

PROCESS/VENDOR

SOOIUM CARBONATE SCRUBBING
NEPTUNE AIRPUL, INC,

AMMONIA SCRUBBING
KOCH ENGINEERING

SODIUM NYDROXIDE SCRUBBING
IN=HOUSE DESIGN

CAUSTIC SCRuBBING
NEPTUNE AIRPOL, INC,

SUDIUM HYDROXIDE SCRUBBING
GREAT WESTERN SUGAR

LIME SCRUBBING
IN=HOUSE DESIGN

S0D1UM CARBONATE SCRUBBING
NEPTUNE AIRPOL, INC,

LIMESTONE SCRUBBING
RESEARCH-CUTTRELL/BAHCO

SODIUM MYORUXIDE SCRUBBING
CEILCOTE

SODIUM CARBUNATE SCRUBBING
SWEMCO INC,

24

STATUS TO APRIL 1979

NUMBER NUMBER

START upP OF F6D OF BOILERS

MO/ YR SYSTEMS CONTROLLED
0/7% 1 2
6/117 2 2
0/74 a8 26
2/76 2 1
10778 e e
9778 1 e
/75 2 H
3716 1 7
11773 29 29
76 2 2
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COMPANY/LOCATION/FUEL

ARCO/POLYMERS, INC,

'MONACA, PENNSYLVANIA

COAL (3.0% SULFUR)

CHEVRON U.S.A. INC.
BAKERSFIELD, CALIFORNIA
OIL (1.1X SULFUR)

GRISSOM AIR FORCE BASE
BUNKER HILL, INDIANA
COAL (3.0% = 3,53 SULFUR)

INLAND CONTAINER CORPORATION
NEW JOHNSONVILLE, TENNESSEE

SECTION 7

FUTURE FGD 3YSTEMS ON INOUSTRIAL BOILERS

UNDER CONSTRUCTION

SCFM

305,000

186,000

32,000

154,000

WOOD/SPENT LIQUOR (<3.0% SULFUR)

MOBIL OIL COMPANY
BUTTONWILLOW, CALIFORNIA
OIL (1e1% SULFUR)

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

SANTA FE. ENERGY CORP,
BAKERSFIELD, CALIFORNIA
OIL (1.5% SULFUR)

8T+ JOE ZINC CO,

MONACA, PENNSYLVANTA
COAL (2.5% = 4,5X SULFUR)

STRATHMORE PAPER COMPANY
WORONOCO, MASSACHUSETTS
COAL/0IL (0,7%5=3,0% SULFUR)

SUN PRODUCTION COMPANY
FELLOWS, CALIFORNIA
OIL (1.4% SULFUR)

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

TEXACO INCORPORATED
3AN ARDO, CALIFORNIA
OIL (1.7X SULFUR)

80,500

39,000

70,000

142,000

22,000

6,000

6,000

99,000

PROCESS/VENDOR

DOUBLE ALKALI (CONCENTRATED)
FNC ENVIRONMENTAL EQUIPMENT

SODIUM CARBONATE SCRUBBING
KOCH ENGINEERING

DOUBLE ALKALI (CONCENTRATED)
NEPTUNE AIRPOL, INC,

AMMONTIA SCRUBBING
NEPTUNE AIRPOL INC,

S0DIUM CARBONATE SCRUBBING
HEATER TECHNOLOGY

SO0IUM CARBONATE SCRUBBING
FLAKT, INC.

DOUBLE ALKALI (CONCENTRATED)
FMC ENVIRONMENTAL EQUIPMENT

CITRATE PROCESS

‘BUNEAD OF MINES

ORY LIME SCRUBBING
MIKROPUL CORPORATION

SODIUM HYDROXIDE SCRUBBING
C=E NATCO

S0DIUM HYDROXIDE SCRUBBING
C=E NATCO

SODIUM CARBONATE SCRUBBING
DUCON COMPANY

2%

STATUS TO APRIL

START UP

MO/ YR

6/8¢

/79

11779

S/79

879

6/79

5/79

4779

S/79

5/79

as/719

3779

1979

NUMBER
OF F6D
SYSTEMS

NUMBER
OF BOILERS
CONTROLLED

12



COMPANY/LOCATIUN/FUEL

CARBORUNDUM ABRASIVES
BUFFALO, NEW YORK
COAL (2.2% SULFUR)

CATERPILLAR TRACTOR CoO,
MAPLETON, ILLINOIS
COAL (3.2% SULFUR)

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

WESTERN CORRECTIONAL INST,
PITYSBURGH, PENNSYLVANIA
COAL (3.5% SULFUR)

TENNECO OIL Co.
GREEN RIVER, WYOMING
COAL (1.5X SULFUR, MAXIMUM)

CoAoM, (CARBIDE=AMOCO=MONSANTO)
HOUSTON, TEXAS
FUEL NOY YET SELECTED

OUPONT, INC.
ATHENS, GEORGIA
COAL (1.3% SULFUR)

SHELL OIL COMPANY
BAKERSFIELD, CALIFORNIA
OIL (1.1% 3ULFUR)

SHELL OIL COMPANY

SECTION

SCFM

30,000

105,000

50,700

10,000

180,000

1,200,000

280,000

99,000

25,000

STATUS TO APRIL 1979
7 (CONTINUED)
FUTURE FGD SYSTEMS ON INDUSTRIAL BOILERS
PLANNED
NUMBER NUMBER
START UP  OF F6D  OF BOILERS
PROCESS/VENDOR MO/ YR SYSTEMS  CONTROLLED

LIME 3CRUBBING 0/80 1 2
CARBORUNDUM ENVIR, SYS. LTD.
DOUBLE ALKALI (CONCENTRATED) 1780 2 2
FMC ENVIRONMENTAL EQUIPMENT
DRY LIME SCRUSBING 12/79 1 1
WHEELABRATOR=FRYE/ROCKWELL INT
SULFeX SCORE PROCESS 1780 1 2
PITTSBURGN ENV,LENGY, SYSTEMS
SODIUM CARBONATE SCRUBBING 1782 2 2
VENDOR NOT YET SELECTED
DOUSLE ALKALI 0/8a 3 3
VENDOR NOT YET SELECTED
DOUBLE ALKALIZ 12785 1 3
VENDOR NOT YET SELECTED
PROCESS NOT YET SELECTED 0/ 0 1 s
VENDOR NOT YET SELECTED : '
PROCESS NOT YET SELECTED o/ 9 1 2

TAFT, CALIFORNIA
OIL (1.1X% SULFUR)

VENDOR NOT YET SELECTED

26



STATUS TO APRIL 1979
SECTION &

SUMMARY OF DISPOSAL PRACTICES FOR FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATION NAME / LOCATION

STATUS/COMMENTS

ALKALINE SULFITE/BISULFITE RECYCLED TO PULP PROCESS

MEAD PAPERBUARD CU.
STEVENSON, ALABAMA

NEXQOSA PAPERS, INC.
ASHOOWN, ARKANSAS

OPERATIONAL
RECOVERED SOLUTION USED AS MAKE=UP TO COOKING LIGUOR IN PULP
MILL.

OPERATIONAL
302 RECOVERED FROM S0DIUM SULFITE/SULFATE LIGUOR AND REe
CYCLED TO PULPING PROCESS,

CLOSED LOOP = UNTREATED SCRUBBING LIOUOR RECYCLED

INLANO CONTAINER CORPORATION
NEW JOHNSONVILLE, TENNESSEE

CONSTRUCTION

AMMONIUM SULFITE/BISULFITE RECYCLED TO PULP PROCESS
RECOVERED SOLUTION USED AS MAKE=UP TO COOKING LIQUOR
IN THE PULP MILL.

DEWATERED SLURRY TO LANDFILL

ARCO/POLYMERS, INC.
MONACA, PENNSYLVANIA

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 CO.
MORTUN, ILLINUIS

CATERPILLAR TRACTOR CO.
MAPLETON, ILLINOIS

DUPONT, INC.
ATHENS, GEORGIA

FIRESTONE TIRE AND RUBBER CO,
POTTSTOWN, PENNSYLVANIA

GENERAL MOTURS CORPORATION
PARMA, OM1O

GENERAL MOTORS CORPORATIUN
PONTIAC, MICHIGAN

GRISSOM AIR FORCE BASE
BUNKER HILL, INDIANA

PFIZER, INC,
EAST 8T, LOU1S, ILLINOIS

SANTA FE ENERGY CORP,
BAKERSFIELD, CALIFORNIA

CONSTRUCTION '

FLYASH ADDITION TO ODEWATERED CAS03/CAS04 FILTER CAKE,
THEN TO LANOFILL,

INOEFINITELY SHUT DOWN

OPERATIONAL

60+% 30LIDS (CAS04) 3LUDGE DIRECTLY TO LANDFILL

OPERATIONAL
60+% S0LIDS (CASO4) SLUDGE DIRECTLY TO LANDFILL .

OPERATIONAL
60+X SOLIDS (CAS04) SLUDGE DIRECTLY TO LANDFILL

OPERATIONAL

OPERATIONAL

PLANNED=CONTRACT AWAROED
60+X SOLIDS (CASO&) SLUDGE DIRECTLY YO LANDFILL.

PLANNED=CONJIDERING 302 CONTROL

OPERATIONAL

OPERATIONAL

50+X%: SOLIDS (CAS03/304) SLUDGE TO DRYING POND AND LANDFILL
OPERATIOUNAL

SX SOLIDS SLURRY DEWATERED AND TO LANOFILL

CUNSTRUCTION

OPERATIONAL

CUNSTRUCTION

a7



STATUS TO APRIL 1979
SECTION & (CONTINUED)

SUMMARY OF DIS#OSAL PRACTICES FOR FGD SYSTEMS UN INDUSTRIAL BUILERS

INSTALLATION NAME / LOCATION

UeSe GYPSUM CORP,
OAKMONT, PENNSYLVANIA

STATUS/COMMENTS

------.------------------------------------------ -

DEWATERED SLURRY TO LANDFILL

NEVER STARTED-yP
SLUDGE TO POND FOR DRYING., THEN T0 LANDFILL.

HOLDING POND FOR EVAPORATION

FMC (300A A3KH PLANT)
SREEN RIVER, WYOMING

GETTY OIL COMPANY
BAKERSFIELD, CALIFORNIA

KERR=MCGEE CHEMICAL CORP,
TRONA, CALIFORNIA

MOBIL QIL COMPANY
SAN ARDO, CALIFORN1A

MOBIL OIL COMPANY
SBUTTONWILLOW, CALIFORNIA

SUN PRODUCTION COMPANY
FELLOWS, CALIFORNIA

SUN PRODUCTION COMPANY
OILDALE, CALIFORNIA

- TENNECO OIL co.
SREEN RIVER, WYOMING

OPERATIONAL
NA2803/304 LIQUOR DISPOSED TO COLLECTION POND = NO PRIOR
AERATION. LANDFILL IN THE FUTURE

OPERATIONAL

6 GPM BLEEDOFF TO A BLOWOOWN TANK. THE BLOWOOWN 18 THEN
SENT TO A DISPOSAL POND ONCE A WEEK,

OPERATIONAL

SCRUBBER EFFLUENT 18 CLARIFIED AND THEN PUT INTO A MINERAL
OEPOSIT,

OPERATIONAL

CONSTRUCTION

INTERMITTENT BLOWDOWN TO WASTE DISPOSAL SITE,

CONSTRUCTION
1 GPM BLEEDOFF TO DISPOSAL POND

CONSTRUCTION,
§ GPM BLEEDOFF TO DISPOSAL POND

PLANNED=REQUESTING/EVALUATING BIDS

NON=FIXATED SLURRY TO LINED POND

CANTON TEXTILES
CANTON, GEORGIA

OOUBLE BARREL OIL Cu.
BAKERSFIELD, CALIFUNNI1A

GETTY OIL CUMPANY
ORCUTT, CALIFORNIA

GREAT SOUTHERN PAPER CO,
CEDAR SPRINGS, GEURGIA

RICKENBACKER AIR FURCE BASE

COLUMBUS, OMIO

OPERATIONAL :
NA S03/304 LIGUOR DISPOSED TO LINED HOLUING PONDS

OPERATIUNAL
1.5 GPM BLEED=UFF 3TREAM TO SETTLING FOND.

OPERATIONAL

1.4 GPM TO SETTLING PONU, DEEPWELL INJECTED,.

OPERATIONAL

CLARIFICATION FOLLOWED BY PONDING AND DISCHANGE TO RIVER

UPERATIONAL
UNSTABILIZED CA303/304 SLUDGE TU LINED POND

REGENERABLE = ELEMENTAL SULFUN PRODUCT

8T. JOE ZINC coO.
MONACA, PENNSYLVANIA

WESTERN CORRECTIONAL INST,
PITTSBURGH, PENNSYLVANIA

CONSTRUCTIUN

PLANNED=CONTRACT AWARDED

28
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STATUS TO APRIL 1979
SECTION 8 (CONTINUED)

SUMMARY OF ODISPOSAL PRACTICES FOR FGD SYSTEMS UN INOUSTRIAL BOILERS

INSTALLATION NAME / LOCATION

3

STATUS/COMMENTS

WASTEWATER TREATMENT AND DISCHA

RGE TO CITY SEWER

GENERAL MOTORS CORPORATION
8T, LOULIS, MISSOURI

GENERAL MOTORS CORPORATION
OAYTON, OHIO

GEORGIA=PACIFIC PAPER CO,
CROSSETT, ARKANSAS

NORTHERN OMIO SUGAR COMPANY
FREEMONT, OWIO

NORTHERN OMIO SUGAR COMPANY
FINDLAY, OMIOD

OPERATIONAL
NA2S03 OXIDIZED TO NA2304, PH NEUTRALIZED AND DISCHARGED TO
CITY SENER 8YSTEM

OPERATIONAL
NA2303/304 LIQUOR AT 35 GPM TO ON=SITE GLARIFICATION AND
DEWATERING FACILITY

OPERATIONAL

OPERATIONAL

TERMINATED
BLEED=0FF STREAM TO HOLDING TANK

WASTEWATER TREATMENT AND DISCHARGE 10 EXVER

TRANSCO TEXTILES, INC.
AUGUSTA, GEORGIA

INDEFINITELY SHUT DOWN
NA2303/304 LIQUOR DISCHARGED TO ‘A MOLOING POND

WASTEWATER TREATMENT AND DISCHARGE TO TAILINGS POND

CHEVRON VU.8.A. INC.

SAKERSFIELD, CALIFORNIA

GETTY OIL COMPANY .
OAKERSPIELD,» CALIFORNIA

OPERATIONAL

OPERATIONAL

HOLOING POND POR EVAPORATION, )

9 GPM BLEEDOPF TO A BLOWDOWN TANK. THE BLOWDOWN IS EMPTIED
INTO A DISPOSAL POND ONCE A WEEK.

ITT RAYONIER, INC. OPERATIONAL
FERNANDINA BEACH, FLORIDA

REICHHOLD CHEMICALS, INC. OPERATIONAL
PENSACOLA, FLORIDA

WASTENATER TREATMENT

ALYESKA PIPELINE SERVICE CO. OPERATIONAL

VALDEZ, ALASKA
BELRIDGE OIL CO.
MCKITTRICK, CALIFURNIA

BELRIDGE OIL CO.
MCKITTRICK, CALIFORNIA

CARBORUNDUM ABRASIVES
BUFFALO, NEW YORK

CHEVRON U,S8.A. INC,
BAKERSFIELD, CALIFORNIA

GENERAL MOTORS CORPORATION
TONOWANDA, NEW YORK

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

OPERATIONAL

PLANNED=CONTRACT AWARDED

CONSTRUCTION

OPERATIONAL
FLY ASH AND NA2303/304 WASTE LIQUOR DENATERED AND THEN TO
SANITARY LANOFILL
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STATUS TO APRIL 1979
SECTION &8 (CONTINUED)
SUMMARY OF DISPOSAL PRACTICES FOR FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATION NAME / LOCATION STATUS/CUMMENTS

WASTEWATER TREATMENT

MINN=DAX FARMER’S CO=OPERATIVE OPERATIONAL

WAHPETON, NORTH DAKOTA BLEED STREAM GOES TO AN ACTIVATED SLUDGE SYSTEM @ 160 GPM
ANAEROBIC DIGESTION, FOLLOWED BY AN OPEN POND,s FOLLOWED BY
AEROBIC DIGESTION,

TEXACO INCORPORATED OPERATIONAL -

SAN ARDO, CALIFORNIA HALF OF THE SCRUBBER UNDERFLOW IS TREATED AND RECYCLED AS
BOILER FEEDWATER; THE OTHER HALF GOES TO WASTEWATER
DISPOSAL WELLS.

TEXASGULF OPERATIONAL
GRANGER, WYOMING

OVERFLOW TO SEWER/SLUDGE TO LANDFILL

SHELLER GLOBE CORP, INDEFINITELY SHUT DOWN
NORFOLK» VIRGINIA :

DISPOSAL TECHNIQUE NOT XNOWN

CoAeM, (CARBIDE=AMOCO=MONSANTO) PLANNED=CONSIDERING 302 CONTROL
HOUSTON, TEXAS

HARRIS MINING CO. INDEFINITELY SHUT DOWN
SPRUCE ‘PINE, NORTH CAROLINA

SHELL OIL COMPANY PLANNEO=CONSIDERING $02 CONTROL
BAKERSFIELD, CALIFORNIA

SHELL OIL COMPANY ' - PLANNED=CONSIDERING 302 CONTROL
TAFT, CALIFORNIA

SCRUBSER EFFLUENT DISPOSED OF IN WASTE wELLS®

TEXACO INCORPORATED CONSTRUCTION
SAN ARDO, CALIFORNIA

DRY WASTE IS TRUCKED TO A DUMPING AREA

CELANESE CORPORATION . PLANNED~CONTRACT AWARDED
CUMBERLAND, MARYLAND

STRATHMORE PAPER COMPANY CONSTRUCTION
NORONGCO, MASSACHUSETTS



STATUS TO APRIL 1979

SECTION 9
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD 3YSTEM3 UN INDUSTRIAL BOILERS

INSTALLATION NAME ALYESKA PIPELINE SERVICE CO.
INSTQLLATIUN LOCATION VALDEZ, ALASKA

SOURCE CHARACTERISTICS OIL (0.03% = 0.1% SULFUR)
SOURCE RATING 50,000 SCFM (DESIGN MAXIMUM)
NUMBER OF SEPARATE FGD UNLTS 1

NUMBER OF BOILERS BEING CONTROLLED 3

SOURCE CAPACITY 25 MW (EWUIVALENT)

(FOR THIS REPORT, UNLESS STATED OTHERWISE, 2000 SCFm z 1 EQUIVALENT M
THIS I8 BECAUSE GAS FLOW RATE ]S THE PRIMARY FACTOR IN MODULE SIZING.

CONTROL 3SYSTEM VENDOR FMC ENVIRONMENTAL EQUIPMENT

. CONTROL PROCESS SODIUM HYDROXIDE SCRUBBING

. NEW / RETROFIT NEW
START=UP DATE JUNE, 1977

2 CONTROL SYSTEM STATUS OPERATIONAL

— 8502 REMOVAL EFFICIENCY 96+% (150=160 PPM @ INLET)

- PARTICULATE REMOVAL EFFICIENCY PARTICULATE EMISSIONS MEET NSPS.

. WATER MAKE=UP 2 GPM = OPEN LUOP
SLUDGE OR BY=PRODUCT DISPOSAL WASTEWATER TREATMENT

ki SLUOGE MIXED WITH BALLAST WATER FROM TANKERS IN PORT

“ VALDEZ AND TREATED IN WASTEWATER TREATMENT FACILITY.
CONTROL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONOMIC INFOKMATION

R ]

BACKGROUND INPORMATION
AT THE VALDEZ TERMINAL OF THE ALASKAN OIL PIPELINE, ALYE3IKA PIPELINE SERVICE COMPANY OPERATES

e=3

THE OIL STORAGE AND TRANSFER FACILITY., OIL FLOWING IN FROM THE PIPELINE IS TEMPORARILY STORED IN
HUGE TANK FARMS, THEN TRANSFERRED FROM THE TANKS TO OIL TANKER SHIPS IN NEARBY PORT VALDEZ,
ALYESKA NEEOED NEUTRAL BLANKET AIR FOR THE OIL 3TORAGE -TANKS, A LOW OXYGEN CONTENT BEING PARTICULAR=

LY DESIRABLE. IT WAS DETERMINED THAT ON=SITE BOILER FLUE GAS NOULD HAVE Tné REQUIRED LOw OiV¢EN
CONTENT. CORROSIOM PREVENTION IN THE OIL STORAGE TANKS DICTATED THE NEED FOR 302 CONTROLS,

THAT 18, THE.DEVICE WAS NOT INSTALLED TO MEET AN EMISSIONS REGULATION, NEVERTHELESS, THE

®INERT GAB® SYSTEM I8 BASICALLY A SODIUM MYDROXIDE FGD SYSTEM AND WAS DESIGNED AND INSTALLED BY

E '“ﬁ !NVIROME.NTAL EQUIPMENT DIVISION,

THE DOfLERS DO NOT OPERATE AT STEADY STATE CONDITIONS, THIS IS DUE TO THE FACT THAT wHEN OIL

I8 REMOVED FROM THE TANKS AT A FASTER RATE THMAN IT IS BEING FED BY THE PIPELINE, AN ADDITIONAL INERT
AIR BLANKET I8 NEEDED. THIS REQUIRES INCREASING THE BOILER LOAD FROM THE NORMAL LEVEL OF PLANT
POWER PRODUCTION TO RUN THE COMPRESSORS AND PRODUCE ADDITIONAL GAS FOR BLANKET PRODUCTION.

!m IF THE TANKS ARE FILLING FASTER THAN THEY ARE BEING EMPTIED, THE AIR FORCED OUT 8Y THE INGOMING

Eﬁ OIL IS INCINERATED.
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
ALYESKA PIPELINE SERVICE CO0.; VALDEZ, ALASKA (CONTINUED)

THE BOILER PLANT AT THE VALDEZ TERMINAL CONSISTS OF THREE 250 MM BTU/HR OIL-FIRED BOILERS,
MANUFACTURED BY COMBUSTION~ENGINEERING. THE OIL BEING USED IN THE BOILERS PRODUCES A VERY LOW
PARTICULATE GRAIN LOADING, AND HAS AN EXTREMELY LOW SULFUR CONTENT wHICH RANGES FROM 0.03X TO 0.1%.
THERE IS NO PARTICULATE CONTROL 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 BLOWS CODL AIR AGAINST THEM, THE COOLER IS
STAINLESS STEEL AND CAUSES A PRESSURE DROP OF 0.5 TO 1 PSI. SINCE FLUE GAS IS PULLED THROUGM THE
THE SYSTEM UNDER NEGATIVE PRESSURE BY COMPRESSORS (DOWNSTREAM OF THE FGD SYSTEM) RATED AT 2% Psic,
THE HIGH PRESSURE DROP IS NOT A PROBLEM. FOLLOWING THE FIN TUBES, THE GAS IS TAKEN THROUGH A 48 IN.
DUCT B8EFORE BEING DIRECTED TO ONE OF THE TWO PARALLEL SCRUBBING UNITS.

THE MAXIMUM DESIGN CAPACITY OF THE SCRUBBER MODULE 18 50,000 SCFM, WHICH REPRESENTS ABOUT 25X
OF THE TOTAL FLUE GAS GENERATED. THE 302 CONTROL SYSTEM IS DESIGNED WITH 100X REDUNDANCY, THAT I8,
ONLY ONE OF TWO MODULES IN PARALLEL I3 USED AT ANYTIME, THE MODULES ARE JOENTICAL FOUR'STAGé
OISC=AND=DONUT TRAY TYPE ABSORBERS WITH A MAXIMUM RECIRCULATION RATE OF 600 GPM AND A L/6 RATIO
OF 12 GAL/1000 ACF. A 4000 GALLON RECIRCULATION TANK IS LOCATED IN THE BOTTOM OF EACH MODULE.

THE ABSORBERS ARE STAINLESS STEEL=CLAD AND HAVE MESH=TYPE MIST ELIMINATORS, FLUE GAS EXITING THE
ABSORBERS PASSES THROUGH A KNOCK=0UT DRUM (8 FT DIA X 16 FT LONG) WHERE ADOITIONAL MIST SEPARATION
VOCCURS. FINALLY THE 6AS 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 TD TME TANKS
18 REGULATED BY PRESSURE CONTROL VALVES WHICH MAINTAIN A GAGE PRESSURE OF 0e6 TO 1.0 IN. W,G,
INSIDE THE TANKS,

IN ADDITION TO THE PRIMARY 600 SPM RECIRCULATION LINE, A SMALLER SECOND LOOP EXISTS FOR SCRUBBER
BLEED=O0FF AND REAGENT MAKE=UP, JUST DUWNSTREAM OF THE 2 WP RECIRCULATION PUMP, A 10 GPM BLEED
STREAM IS TAKEN TO THE ONSITE OIL TANKER BALLAST WATER TREATMENT FACILITY, MAKE=UP SUDIUM
HYDOROXIDE 13 ADDED JUST DOWN STREAM OF THE BLEED=OFF POINT, CONTROL PH 8.0 IS HIGHER THAN THE
DESIGN PM 6.5 BECAUSE THE UPERATIONS HAVE INDICATED THAT A HIGHER PH IS DESIRABLE.

REFER TO FIGURE 14=1 IN SECTION 14 FOR A DEIAILED PROCESS FLUW DIAGRAM OF THIS SYSTEM,

, OPERATING MISTORY
SRD QUARTER=1977  COWROSION HAS UCCURRED IN THE PIPING FOR THE WATER RECIRCULATION SYSTEM,
AT THE TIME OF THIS REPORT, THE CAUSE WAS NOT KNOWN. ALYESKA TESTS WAVE DEMONSTRATED ABOUT
5 PPM 302/303/304 AT THE ABSORBER OUTLET. INLE! 302 CONCENTRATION RANGES FROM 150 TO 160 PPM.
THE SYSTEM WwAS THEREFORE REMOVING ABOUT 96X OF THE INLET SULFUR OXIDES. A7 THE TIME OF THIS REPORT,
THERE WAS NO CONTINUOUS 302 MUNITOR ON THE SYSTEM.,

4TH QUARTER=1977 THE CONTROL SYSTEM UPERATED NEARLY PROBLEM=FREE, WITH NO DUNNT IME
BEING ASSIGNED TO THE Su2 REMOVAL SYSTEM., THE CURKENT LOAD IS APPROXIMATELY 20X UF DESIGN
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STATUS 10 APRIL 1979

SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

ALYESKA PIPELINE SERVICE CO.3 VALDEZ, ALASKA (CONTINUED)

CAPACITY. THIS IS A RESULT OF OIL FLOW BEING LOW AT PRESENT, PLANS WERE BEING MADE TO DEAL WITH

THE WET AREAS CORROSION PROBLEM BY INTRUDUCING NEUTRALIZING AMINE SPRAYS,

18T GUARTER=1978 DURING THIS PERIOD, THE CORRUSION PROBLEM WAS ALLEVIATED 8Y SPRAYING HYDRAZINE
INTO THE SYSTEM UPSTREAM QF THE MIST ELIMINATOR, THIS MEASURE RAISED FROM 4 TO 6.5 THE PH OF THE
LIQUOR RECOVERED BY THE MIST ELIMINATOR, CYCLUWEXYLAMINE MAY BE TESTED IN PLACE OF THE HYDRAZINE.
THE PLANT WAS NOT YET AWARE OF THE CAUSE OF THE CORROSION, ALTHOUGH THEY SUSPECTED CARBON, SULFUR,
AND NITROGEN ACID GASES., CHLURIDES HAVE VIRTUALLY BEEN RULED OUT AS THE SOURCE OF THE CORROSION.

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

IT IS IMPORTANT TO NOTE AGAIN THAT THE SYSTEM 13 DESIGNED WITH 100X REDUNDANCY,

3RO QUARTER=1978 THE SYSTEM CONTINUED TO DEMONSTRATE 100% AVAILABILITY DURING THIS PER1O0D,
CYCLOMEXYLAMINE IS NOw BEING USED INSTEAD OF MYORAZINE TO CONTROL PH DOWNSTREAM OF THE ABSORBER. PH
IS NOW IN THE 6=7 RANGE AND CORROSION SEEMS TO HAVE STOPPED, IF FURTHER CONTROL OF PH IS NEEDED,

ADDITIONAL CYCLOHEXYLAMINE SPRAY POINTS MAY BE INSTALLED.

4TH QUARTER=1978 SYSTEM AVAILABILITY FOR THIS PERIOD CONTINUED TO BE 100X, CYCLOHEXYLAMINE WILL
CONTINUE TO BE SPRAYED INTO THE FLUE 6A3 EXITING THE SCRUBBER. THIS RAISES THE PH OF THE ENTRAINED
LIOUID AND HAS STOPPED THE ACID CORROSION IN THE CARBON STEEL OIL STORAGE TANKS, PRIOR TO THE
ADDITION OF THE AMINE SPRAYS, THE TANKS WERE CORRODING AT A RATE OF ABOUT 40 MILS PER YEAR,

18T QUARTER=1979 SCRUBBER OPERATIONS CONTINUED TO BE PROBLEM~FREE DURING THE PERIOD. PLAN3 ARE

BEING MADE TO TEST MORE VOLATILE AMINE CHEMICALS IN PLACE OF THE CYCLOHEXYLAMINE. THE PRESENT

POINT OF INJECTION IS JUST ODOWNSTREAM OF THE KNOCKOUT DRUM,
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3TATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIUNAL FGD 3YSTEMS Un INDUSTRIAL BOILERS

INSTALLATIUN NAME BELRIDGE OIL cu,
INSTALLATIUN LUCATION MCKITIRICK, CALIFURNIA
SOUKRCE CHARACTERISIICS CRUDE UIL (1.1% SULFUR)
SOURCE RATING _ 12,000 SCFMm

Q4,000 ACFM @ 57¢ F

NUMHEN OF SEPARATE FGU UNITS H
NUMBER OF BOILERS BEING CONTROLLED !
JUURCE CcaPacITY 6 Mw (EQUIVALENT)

S0 MM BTu/mMR

(FON THIS REPUNT, UNLESS STATED QTHERWISE, 2000 SCPM = 1 EQUIVALENT Mw,
‘THIS 13 BECAUSE GAS FLUN RATE 13 THE PRIMARY FACTOR IN MODULE SIZING.)

CONTROL SYSTEM VENDOUN C=E NATCO

CONTROL PROCESS 3001um HYDHOXIVE SCRUBBING

NEW / RETROFIT NEW

START=UP DATE JANVARY, 1979

CONTROL SYSTEM STATUS OPERATIONAL

302 REMOVAL EFFICIENCY 90X (500 PPM 302 @ INLET)

WATER MAKEeyp 15 GPM

CUNTROL SYSTEM cosY SEE SECTION 13 FOR QETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

BELRIVGE OIL COMPANY HAS aN ENHANCED OIL KECOVERY 81Te IN MCRITYRICK, CALIFORNIA, THE S8ITE 18
LOCATED IN WESTERN KERN COUNTY "AND HaAS SEVERAL SMALL STEAM GENERATORS RATED AT S¢ AND 25 MM BTU/HR,
THE CHUDE UIL HAS 1.1 PENCENT SULFUN CONTENT,

IN VIES UF THE NEw ﬁ(GULAllUNS OF THE CALIFURNIA AR RESOURCE BOARD (CARG), GELRIDGE HAS UNDER=
TAKEN A PRUGRAM Ty EVALUATE The COMMERCIALLY AVAILABLE FGD TECHNOLOGY FOR APPLICATIONS TO A smaLL
(TYPICALLY 50 MM BTU/HR) 8TEAM GENERATOR, THEY nave ALREADY XNSYALLEDVYhO FGO 3Y3TEMS suPPLIED BY
HEATER TECHNOLOGY AND THERMOTICS, (9EE S8ECTION § OF THIS REPORT FOR Dt.CR!iTION‘ OF THESE 8YSTEMS),
A THIND SYSTEM, MEING SUPPLIED BY CeE NATCO, IS UNDER CONSTRUCTION, Cewg NATCO, A SUBBIDIARY OF
COMBUBTION ENGINEERING, 1§ THE PRINCIPAL SUPPLIER uF THE 8TEAM GENERATORS TQ THE OIL FIELODS. THE
FGD 3Y8TEM I8 SCHEOULED TO GO UNSTREAM 8Y EARLY JANUARY 1979,

THE FLUE GAS (29,000 ACFM AT S70 F) I3 WUENCHED BY A 3ET o SPRAYS IN THE BOTTOM PART OF The
ABBURBER (7 PEEY pIa X 33 FEET MIGH), THE QUENCHER SECTION MAS a SEPARATE RECIRCULATIUN Pump
(300 GPM) wHICH LSO BLEEDS OFF A PURGE STREAM (L0 GPM), THE PH IN THI® STAGE I3 RANGES FROM 26,3,
THE COOLEL GAS PAS3ES THHOUGH A "CHIMNEY«TRAY® CTRAY WITH A CENTRAL DUWNCOMER) AND I3 PURTHER CONe-
FACTED WITW LIguow SPRAYS (PW BETWEEN Te5=0.0)0 THE ABBORPTION 3TAGE WAS A SEPARATE
ECIRCULATION PUMP (300 GPM) wHICH ALSBO RECEIVES A CONTINUGUS BTREAM OF FRESH 80DIUM HYORGXIDE
OLUTION (0,15 GPM), THE FLUE GAS PASaES THROUGH A CHEVRUN MI3T ELIMINATOR AND A 8TUB 3TACK AT THE

34



r

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 ABSORBER, TRAY, RECIRCULATION PUMPS, PIPING, AND STACK ARE MADE OF 31l6L 83. THE

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

OPERATING HI3TORY
4TH QUARTER=1978 THE SYSTEM IS UNDER CONSTRUCTION AND THE STARTUP DATE 1S OELAYED TO EARLY

JANUARY 1979 FROM NUVEMBER 1978,

137 QUARTER=1979 THE SYSTEM WAS FIRsT STARTED UP IN FEBRUARY, HOWEVER, 17 DID NOT ACHIEVE THE
REQUIRED 302 REMOVAL (90X), THE PRIMARY REASONS OF THE LOWER REMOVAL (85X) WERE THE INEFFICIENT
SPRAY NOZZLE DESIGN, M1GH BLOWDOWN RATE ANO LOW MAKEUP OF FRESH CAUSTIC. THE SECOND TESTING
PERFORMED ON MARCH 15, APPEARS TO HAVE ACHIEVED HIGH S02 REMOVAL (>95X%). THERE WERE NO 3TARTUP

PROBLEMS AND THE SYSTEM IS OPERATIUNAL.



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTIUN FUR UPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BUILERS

INSTALLATION NAME BELRIDGE OlL CuU,
INSTALLATIUN LUCATEION MCKITTRICK, CALIFORN]A
SOURCE CHARACTERISTICS OIL (1.1X SULFUR)
SOURCE RATING 12,000 SCFM (1 BOILER)

24,000 ACFM o 570 F

NUMBER OF SEPARATE FGD UNITS 1
NUMBER OF YUILERS BEING CONTROLLED 1
SOURCE CAPACITY 6 Mw (EQUIVALENT)

50 MM BTU/HR

(FOR 1HIS REPORT, UNLESS STATED OTHERWISE, 2000 SCFM = 1 EQUIVALENT wmw,
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MODULE SIZING,)

CONTROL SYSTEM VENDUR HEATER TECHNULUGY

CONTROL PRUCESS SONIUM HYDKUXIDE SCRUBBING

NEW 7/ RETROUFITY NEW

START=UP VATE JUNE, 1978

CONTRUL SYSTEM STATUS OPERATIUNAL

802 REMOVAL EFFICIENCY X (500 PPM U2 AT INLEY)

WNATER MAKE=UP 1S 6PM

SLUDGE OR 6Y~-PRODUCT DISPOSAL WASTEWATER TREATMENT

CONTROL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONOMIC INFURMATION

BACKGROUND INFORMATION

BELRIDGE UIL COMPANY HAS AN ENHANCED OIL RECUVERY SITE IN MCKITTRICK, CALIFORNIA. THERE AKE
SEVERAL SMALL STEAM GENERATORS, EACH RATED AT 50 MM BTU/HR, WHICH BURN A PART OF THE 0IL PRUDUCED
8Y THE RECUVERY OPEWATIONS, THE CRUDE UIL HAS 1,1 PERCENT SULFUR,

THE FGU 3YSTEM, WHICH wAS SUMPLIED NEW BY HEATER TECHNOLOGY IN JULY 1978, TREATS A FLUE GAS
FLOW OF 24,000 ACFM AT S70 Fo THE_SV;TEM CONS13873 OF AN EDUCTOR=TYPE VENTURI MUUNTED ON ONE SI10E -
OF A RECYCLE TANK, AND A STuB STACK MOUNTED Oh VNé OTHER, THE VENTURI HAS AN ADJUSTASBLE DISK, wWHICH
FORMS THE CUNTACT STAGE FOR THE GAS AND RECIRCULATING LIQUOR, THE GAS THEN FLOWS THROUUGH THE MIST
ELIMINATUR HOUSED INSIDE THE STUB STACK. THE LIQUUR, DISENGAGED FWOM THE GAS, 18 RECIRCULATED WITH
A CONSTANT BLEED=UFF UF a 6PM. THE DESIGN L/G RATIO 13 40 6AL/1000 ACF. THE PROCESS uSED 18
SODIUM WYDROXIDE SCRUBBING AND FRESH CAUSTIC MAKEUP IS ADDED TU THE RECYCLE TaANK, THE VENTURL
SECTIUN, CUNTACTING DISC, RECIRCULATING PIPING AND THE RECIRCULATING PuMP ARE MADE OF 316L SS. THE
RECYCLE TANK IS CARBON STEEL WITH EPOXY TAR COATING AND THE MIST ELIMINATOR [3 FRP, THE PRESSURE
DROP ACROSS THE ENTIRE SYSTEM IS LESS THAN THE VACUUM CREATED BY THE EDUCTOR, ABOUT 1 IN. W.G.

THE BLEED=OFF STREAM IS TAKEN TO WASTEWATER TREATMENT, IN ADDITION, IT 13 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.y MCKITTRICK, CALIFURNIA (CONTINUED)

OPERATING HISTORY
3RD QUARTER=1978 SINCE FGD SYSTEM START-UP ON JULY 6, 1978 THE SCRUBBER HAS EXPERIENCED
APPROXIMATELY 1 1/2 WEEKS 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 OAYS OF GENERATOR OPERATIONS. THIS
CORREIPONDS 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 WNERE ALSO A PROBLEM AREA,

18T QUARTER=~1979 THE SCRUBBER OPERATED ABOUT 75 DAYS OUT OF A TOTAL OF 90 DAYSe THIS CORRESPONDS
TO A RELIABILITY VALUE OF 84X, THE CONDENSATION OF MOISTURE FROM THE EXIT FLUE GAS WAS AN AREA OF
CONCERNe WHILE HELDINB AN EXTENSION TO THE STACK, A SPARK CAUSED A FIRE WHICH DAMAGED THE FRP

MIsT ELIMINATOR AND THE EPOXY LINING OF THE ABSORBER. THE EXTENT OF OAMAGE AND REPAIRS REQUIRED

18 UNDER INVESTIGATION,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)

PERFORMANCE DESCRIPTIUN FOR UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NAME BELRIDGE UIL co,
INSTALLATION LOCATION MCKITTRICK, CALIFORNIA
SOURCE CHARACTERISTICS CRUDE OIL (1,1% SULFUR)
SOURCE RATING 12,000 SCFM

28,000 ACFM @ S70 F

NUMBER UF SEPARATE FGD UNI[TS 1
NUMBER UF BUILERS BEING COMTRULLED 1
SLUURCE CAPACITY 5000 LB/HR STEAM

6 MW (EQUIVALENT)
50 Mm BTU/HR; 30,000 LB/MR STEAM

(FOR THIS REPORT, UNLESS STATED OTHERWISE, 2000 SCFM = § EQUIVALENT LD
THI3 18 BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

CONTROL SYSTEM VENDUR THERMUTICS INC,

CONTROL PROCESS 8001UM HYDROXIDE SCRULBING

NEW / RETROFIT NEwW

START=UP DATE JULY, 1978

CONTROL SYSTEM 3TATUS OPENRATIONAL

802 REMUVAL EFFICIENCY FUX (500 PPM 302 @ INLET)

RATER MAKE=Up 113 6PM

SLUOGE OR BY=PRODUCT DISPOSAL WASTEWATER TREATMENT

CONTROL SYSTEm COS1 SEE 3ECTION 13 PFOR DE*AILID ECONOMIC INFORMATION

BACKGROUND INFORMATIGN
BELRIDGE OIL CUMPANY HAS AN ENWANCED |IL RECOVERY SITE IN MCKITTRICK, CALIFORNIA., THERE ARE
SEVERAL BMALL STEAM GENERATORS, EACH Rnreorav 50 MM BTU/HR, WHICN BURN A PART OF THE OIL PRODUCED
8Y THE RECOVERY OPERATIONS. TME CRUDE UIL' MAS 1.1 PERCENT SULPUR,
THE FGD SYSTEM, WHICH wAS SUPPLIED Nli BY THERMOTICS INC. IN JULY ’970. TREATS A FLUE GAS
FLOW oF 24,000 ACFM AT 570 F. THE 8YSTEM éous:ara OF AN INLET pucT uﬁtdn HOUSES A nézth DELIVERING
FREBH WATER AT HIGH PRESSURE (S0 P8IA), THE "JET=NOZILE® CREATES ENOUGH VACUUM (1=2 IN WG) TO OFFe
SET THE SYSTEM PRESSURE DRUR, THE GAS AND EXCEBS WATER IMPINGE THE c!ﬁTlALEDDﬂNCOMIR FROM THE
ABBURPTION 3TAGE, THE GAS RISES UP THROUGH THE DOWNCOMER AND 18 conrac*ln ;IYH 2 OR 3 LAYERS or
RECIRCULATION LIQUOR SPRAYS. (PHSs.S), THE DEBIGN L/G RATIO I8 sd @AL/L000 kcr IN THE Allon;tl.
THE OVERFLOW LIUUUR FPRUM THE ABBURPTION STAGES AND THE EXCESS. FRESH narén ARE TAKEN TO WASTE
DISPOBAL (4 GPM), A PART OF THE MAKEUP WATER I3 ADDED TO THE n:c:ncuuAfxon TANKs THE TOTAL
MANKEUP WATER FLOW [8 ABOUT 15 GPM,
THE ENTIRE FGO SYSTEM IS MAOE OF 3jeL 88, EXCEPT FOR THE CAUSTIC STORAGE TANK, FEED PUNP AND
THE FEED LINES, WHICH ANE CARBON BTEEL,
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-STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
BELRIDGE OIL CO.7 MCKITTRICK, CALIFORNIA {CONTINUED)

OPERATING HISTORY
3RD QUARTER=1978 SINCé FGD SYSTEM START=UP ON JULY 6, 1978 THE SCRUBBER HAS EXPERIENCED
APPROXIMATELY 1 1/2 WEEKS OF DOWNTIME, MAJOR PROBLEMS WAVE BEEN FAULTY RELAYS IN THE INSTRUMENTA=
VION, AND PUMP FAILURE, THE RECIRCULATION PUMP WAS REPLACED,

4TH QUARTER=1978  THE SCRUBBER OPERATED 98 DAYS OUT OF 105 DAYS OF GENERATOR OPERATIONS. TH13
CORRESPONDS TO AN AVAILABILITY OF 93 PERCENT, ELECTRICAL CONNECTION MALFUNCTIONS AND LEAKS IN
CAUSTIC FEED LINE WERE THE MAJOR PROBLEMS, THE RECIRCULATION PUMP SEAL REQUIRED REPLACEMENT.

187 QUARTER=1979 THE FGD SYSTEM WAS DOWN FOR THE ENTIRE PERIOO DUE TO MAJOR LEAKS IN ONE WELD
LINE ARGUNO THE CIRCUMFERENCE OF THE ABSORBER., APPARENTLY, THE WELOING WAS PERFORMED ONLY ON THE
EXTEANAL BIDE., THIS LED TO SEVERE STRESS CORRUSION CRACKING AND PITTING ON THE INSIDE TO THE
EXTENT OF CAUSING SERIOUS LEAKS. THE ABSORBER WAS OISMANTLED FROM THE POUNDATION, THE WELOING WAS
REPAIRED AND THE ABSORBER WAS ERECTED AGAIN 3Y MIDeMARCN, THE SYSTEM IS SCHIDULED TO BTARTUP

8Y THE END OF THE QUARTER,
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STATUS Tu APRIL 1979
SECTION 9 (CUNTINUED)

PERFUOKMANCE DESCRIPTION FOR UPERATIUNAL FGU SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NAME CATENPELLAK THACTOUR CU.

INSTALLATION LUCATIUN EAST PEURI]A, ILLINUI?

SUUNCE CHARACIENISIICS COAL (3.2% SULFUR) -
SUURCE RATInG €10, 000 SCFM (TUTAL = 4 BUILERS)

80,000 ACPFM @ 3% F, POR EACH OF 4 FGD SYSTEMS

NUMBER OF SEPARATE FGD UNils 4
NUMBER OF BULLENS BEING CUNTROLLEY 4
SOURCE CAPACITY 10% MW (EWULVALENT); TOTAL = 4 BUILERS

(FUR THIS REPOKT, UNLESS STATED OYHERWISE, <000 3CPFM = § EDUIVALENT mw,
THI3 13 BECAUSE GAS FLOW WATE IS THE PRIMANY FACTOR IN MODULE S3IZING.)

CONTWUL BYBTEM VENQUW FMC ENVINUNMENTAL EQUIPMENT
CUNTRUL PRUCESS DUUBLE ALKALI (CONCENTNATED)
NEW / RETRUFLY € NEwy ¢ RETRU

STARTeUP UalE T APRIL, 1974

CONTNUL SYSTEM BTATUYS OPEKATIONAL

$03 REMUVAL EFFICIENCY 90X (2,000 PPM @ INLET)
SLUDCGE UR 8Y=PNODUCY 0ISPUSAL OEWATERED SLUNRY TU LANOFILL

60+% 30LI108 (CA804) SLUDGE OIRECTLY TO LANDFILL
CONTRUL 3YSTEM CusT SEE SECTION t3 POR DETAILED ECONUMIC INFURMATION

BACKGROUND INPURMAT[UN

THR CATERPILLAN TRACTOR CUMPANY PLANT LUCATED IN EAST PEURIA, ILLINOIS HAS FOUR COAL=FIRED
BUILERS, TwO OF THE BOILEZRS ARE RATED AT 200,000 PUUNLS OF STEAM PER HOUR AND THE REMAINING ThO ARE
RATED AT 210,000 POUNDS OF STEAM PEN HOUR, THE CUAL HURNED 13 ILLINUIS COAL WITH A HEATING VALUE
UF 10,500 dTy/Le anu AN AVER;&! SULFUR CUNTENT OF 3,21, THE TOTAL BOILER CAPACITY 1S ABOUT 100 Mw
(EQUIVALENT), MECHANICAL COLLECTORS Aﬂh U3ED FUR PRIMARY PARTICULATE CONTROL. GASES EXMAUAT
THROUGH A LINED S$TaCk leCﬂ IS APPRUXIMATELY 178 FT 70 180 PV HiGH, TEE STACK CONSISTS OF Two
KlDN!i S8HAPED FLUES EMBODIED WITHIN ONE QUTER SHELL.

THE ALR QUALITY CUNTROL SYSTEMS WAVE BEEN SUPPLIED 8Y FMC ENVIRUNMENTAL EQUIPMENT DIVISION,
THERE 18 ONE SCRUBBEW TRAIN FOR gaCk OF 1ng FOUR BOILEWS, wHICH CONTROLS B0TH PARTICULATE ANO 802
EMIB3IONS FHOM ABOUT 80,000 ACPM B 330 P, THE FOUR FGI SYSTEM8 SHARE COMMON REGENERATION
FACILITIES, vacuum FILTERS, AND SLUDGE DISPOSAL,

REFER TO FIGUNE J4e§ IN BECTION 14 POR A DETAILED PROCESS FLOW DIAGRAM OF THIS svsigm,

UPERATING MISTURY
4TH WUARTER=1977 START=UF wWAS BCMEDULED POk MARCH 1978 aND CUNSTRUCTION wAS PNOGHESSING SMOOTHLY,

18T QUARTER=1978 CUNSTRUCTION UF THE FOUR FGU 3YSTEMS nas COMPLETED. STANTeUP wAS DELAYED DuE
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

CATERPILLAR TRACTOR CO.3 EAST PEORIA, ILLINGIS (CONTINUED)
TO THE COAL SHORTAGE.

2ND QUARTER=1978 DURING THLIS REPORT PERIOD START=UP OCCURRED, BECAUSE THE BOILER PLANT WAS NEAR
THE EFD OF THE HEATING SEASUN, THE BOILER LUADS WERE IN THE 70,000=100,000 LB/HR STEAM RANGE .
DURING CULD WEATHMER OPERATIONS, TnE BOILER LOADS ARE APPROXIMATELY 800,000 LB/HR, THE SYSTEM WAS
BUILDING GOOD FILTER CAKE DURING THE START-UP PHASE OF OPERATIONS, FINAL STEADY STATE OPERATIONS

WERE NOT ACHIEVED BEFORE SUMMER SHUTDOWN.

3RD QUARTER=1978 THE FGD SYSTEM HAD JUST STARTED UP AGAIN AFTER SUMMER SHUTDOWN.

NU MAJOR START=UP PROBLEMS WERE REPORTED,

4TH QUARTER=1978 PLANT PERSONNEL REPORT THAT AN ABNORMALLY HIGH PRESSURE DROP THROUGH THE
SCRUBBERS 15 RESTRICTING THE BOILERS TO ABOUT 80X OF THEIR CAPAGITY. FAN AND ORAFT TESTS WERE
BEING RUN IN DECEMBER 10 PINPUINT THE PROBLEM AREA, THE FAN AND\ORAFT TESTS FURTHER DELAYED
SCHEDULED EMISSION TESTING. SINCE S3TARTUP IN SEPTEMBER SCRUBSER \OPERATIONS HAVE NOT BEEN SUFFICl-
ENTLY CONSISTENT TO COMPLETE ANY EMISSION TESTS.

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

13T QUARTER=1979 DURING THE REPORT PERIOD, VHREE B0ILERS ALONG WITH THE FGD SY3TEMS OPERATED
IN JANUARY, NO MAJOR OPERATING PROBLEMS WERE REPORTED EXCEPT CORROSION IN 802 MONITORS, THE
RELIABILITY VALUES OF THE FGD SYSTEMS ABOUT 90X, THE FGO SYSTEMS WERE SNUTOOWN FROM FEBRUARY ]
UNTIL MARCM 19 DUE TO UNAVAILABILITY OF SUDA ASH,
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STATUS TU APKIL 1979
SECTIUN 9 (CONTINUED)

PERFURMANCE DESCRIPTION FUR UPEKATIUNAL FGU SYSTEMS uN INDUSTRIAL HOILERS

INSTALLATION NamE CATERPILLAR TRACTUKR €o.

INSTALLAYION LOCATIUN JOLIET, ILLINULS

SOUNCE CHARACTERISTICS CUAL (3.2 SULFUK)

SOURCE RATING 67,000 SCFM (TUTAL = 2 BOILERS)
NUMBER UF SEPARATE FGD UNLTS 2

NUMBER UF BUILENS 8EING CONTROLLED e

SOURCE CAPACITY 38 Mw (EGUIVALENT); TOTAL = 2 BOILERS

(FOR THIS REPORT, UNLESS STATED OTHERWISE, 2000 SCFM = 1 EQUIVALENT Mw,
THIS IS BECAUSE GAS FLOUW NATE IS THE PRIMARY FACTUR IN MODULE SIZING.)

CONTROL SYSTEM VENLUR ZURN INDUSTRIES

CONTRUL PROCESS DUUBLE ALKALL (D1LUTE)

NEw / RETROF1LT RETRUFLT

START=UP VATE SEPTEMBER, 1974

CONTROL SYSTEM STaTus OPERATIONAL

802 WEMUVAL EFFICIENCY 90+X (2000 PPM @& INLET)

WATER MAKE=UP CLUSED LOUP: 0.5 GPM

SLUUGE OR BY=PRODUCI OISPUSAL DEWATERED SLURKY Ty LANDFILL

CUNTRUL SYSTEM COST SEE SECTIUN 13 FON DETAILED ECONOMIC INFORMATION

) BACKGRUUND INFORMATION

THE JOLIET PLANT OPERATES TAU CUAL=FIRED BOILERS RATED AT 100,000 anp 80,000 POUNDS OF STEAM
PER HOUR, THESE BOILENS ARE ON=LINE ONLY DURING WINTER MUNTHS, ONE UF WHICH OPERATES 24 HR/DAY
" AND THE UTHER ONLY WMEN A GREATER STEAM RATE IS REQUIRED DUE TO COLO WEATHER. THE COAL HAS A
HEATING VALUE OF 10,500 BIU/LB AND 1S FIRED Al A RATE OF 9,65 TUNS/HR,. TOTAL 302 EMISSIONS FROM
THE BULER IS 6,74 LBS/MM BTu.

THE FGD SYSTEM UN EaCH BOLILER 18 A ZURN DOUUBLE ALKALI SCRUBBER CONSTRUCTED OF 316L STAINe-
LESS SVEEL. EACH SCRUBBER EXHAUSTS THROUGH A CARBON SYEEP STACK, THE TOTAL FLUE GAS FLOh_RAlE
18 103,500 kCFN'a 350 ?.‘ THE SCRUBBER UNITS AkEg PRECEOED BY MECHANICAL COLLECTURS FUN PARTICULATE
REMOVAL. THE ZurN SCRUBBER UTILIZES A DUSTRAXTOR MODULE FUK BOTM PARTICULATE AND 302 CUNTROL,

SPENT SCRUHBING LIQUOR IS PUMPED TO ThE REGENERAT[GN AREA WHERE LIME IS ADDED 10 PRODUCE CALCluM
SULFITE/SULFATE IN CLARIFIERS, CLARIFIER UNDERFLUW, wHICH IS 15-20% SOLIDS BY WEIGHT, IS
OENATERED B8Y VACUUM FILTERS TO APPROXIMATELY 6SX SOLIDS BY WEIGHT, ThE THIXOTRUPIC SLUDGE
PRODUCED I3 READY FoRr DISPOSAL AT A LANDFILL. CLARIFIER UVERFLOW IS RETURNED-YO THME SCRUBBER AS
REGENERATED SCRUBBING LIQUOK, 35004 ASH 18 ALSO ADUED TO THe REGENERATED LIWUOR TO REPLENISH
SO0IUM LOST IN THE SLUDGE. LIME ANV SUDA ASH ARE STORED IN QUTSIDE SILOUS AND PNEUMATICALLY CONVEYED
TO USE POINTS, & CHEMICAL TREATMENT BUILDING wWAS ERECTED TO HOUSE REGENERATIOUN AND SLUDGE HANDL ING
EQUIPMENT,

REFER TO FIGURE la=6 OF SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM UF THIS SYSTEM,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE OESCRIPTION FOR UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

CATERPILLAR TRACTOR CO.3 JOLIET, ILLINOIS (CONTINUED)

OPERATING HISTORY
3RD QUARTER=1977 PROBLEMS OCCURKED WHEN A TANK RAN DRY AND DAMAGED A PUMP., SOME PIPE PLUGGING
PROBLEMS ALSO OCCURRED AS A RESULT OF THE PUMP FAILURE, A MAJUR PROBLEM AREA WAS THE HEAVY
WEAR OF THE FILTER CLOTHS ON THE VACUUM FILTERS. THE FILTER CLOTH LASTS ONLY 2 TO 3 WEEKS.
NO SOLUTIONS MAD BEEN FOUND BUT FILTER DESIGN MODIFICATIONS WERE AEING CONSIDERED.
THE UNITS WERE ULTRASONICALLY TESTED AND RESULTS 3HOW THAT THE SYSTEMS ARE ON THE HIGH
SIDE OF TOLERANCE LEVELS. A MINOR LEAK WAS DETECTED AS A RESULT OF A FAULTY WELD.

4TH QUARTER=3977 FGD 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 INDICATED THAT A SUMMARY OF THESE

RECORDS WILL BE AVAILABLE TO THIS REPORT IN THE FUTURE,

13T QUARTER=1978 FILTER CLOTH PROBLEM3 CONTINUED WITH REPLACEMENT BEING REQUIRED EVERY 2-3 WEEKS.
THE SYSTEMS WERE DOWN IN MARCH BECAUSE OF PLUGGED PIPELINES,

2ND QUARTER=1978 UNRELIABLE 302 MONITORS WERE A PROBLEM DURING THIS PERIOD. HEAVY ATTRITION OF
FILTER CLOTHS CONTINUED,

3RD bUARTER'197D DUE TO SHORT FILTER FABRIC LIFE AND SLUDGE FREEZE UP PROBLEMS, FILTER DESIGN
MODIFICATIONS WEZRE STILL BEING CONSIDERED, BUT HAD NOT YET BEEN MADE, .

‘802 MONITORS ARE STILL A PROBLEM EXHIBITING PLUGGING, CORROSION, AND UNRELIABLE PERFORMANCE.
PROBES OF 304 S8, 316L 3S AND TEFLUN COATING HAVE ALL BEEN TRIED WITHOUY SUCCESS. MHASTELLOY=C
PROBES HAVE BEEN INSTALLED, BUT THE PLANT HAS NOT HAD TIME TU EVALUATE THEIR PERFORMANCE. REMEAT
EQUIPMENT “AS SCHEDULED 7O BE INSTALLED BUT HAS NOT BEEN AS OF THIS UP-DATE. GUILLDTINE=TYPE
DAMPERS REPLACED THE LOUVER=TYPE [SOLATION DAMPERS ORIGINALLY INSTALLED. MHOWEVER, THE GUILLOTINE=
TYﬁE CANNOT BE CLOSED TIGHTLY BECAUSE'FLY ASH COLLECTS IN THE BOTTOM OF THE BUILLOTINE SHEATH.

4TH QUARTER=1978 THE BUILERS STARTED OPERATIONS IN THE LAST WEEK OF OCTOBER., FILTER CLOTH WEAR
CONTINUES TO ®E A PRUBLEM, THE MASTELLOY=C SU2 PROBES REGUIRE EXCESSIVE MAINTENANCE FOR PROPER
FUNCTIONING. CORROSION AND EROSION OF THE PROBES I3 NOT YET EVIDENT., FLYASH ACCUMULATION IN THE
BOTTOM OF THE GUILLOTINE DAMPERS IS STILL A PROBLEM,

ALTHOUGH PIPE PLUGGING 13 NOT NORMALLY A PROBLEM (THE ENTIRE SYSTEM IS FLUSHED AND CLEANED

DURING THE SUMMER OFF SEASONJ}, SLIGHT BUILDUPS IN THE PIPING HAVE OCCURRED,

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

JANUARY, BOTH FGD SYSTEMS WERE OUWN, THE PROBLEMS STARTED wITH A FAILURE OF THE THICKENEK UNDERFLOW
PUMP ALUNG WITH THE SPARE PUMP, THE THICKENER RAKES STOPPED TURNING. THE SLUOGE RETURN LINE 607
PLUGGED AT THE VACUUM FILTER, THE STORAGE CLARIFIER RAKES FAILED TO TURN AND THE BEARING SUPPORTING
THE RAKES BRUKE DUWN DUE 10 A LARGE AMUUNT OF SLUDGE ACCUMULATION, THE PROCESS FLOW VALVE COULD

NOT BE TURNED IN ANY CIRECTION. IN ADOITION, DUE TO SEVERE WEATHER CONDITIONS, THE SODA ASH SCRENR
FEEDER GUT FRUZEN STuck, ALL TOGETHER THE FGD SYSTEM wAS RESPUNSIBLE FOR 717 WOURS OF DOWNTIME IN
JANUARY. DURING FEBRUARY AND EARLY MARCH, THE SYSTEMS OPERATEC SPORADICALLY BECAUSE OF A SLUDGE
PUMP MALFUNCTIUN AND A LACK OF THE REGUIRED AMOUNT OF S00A /ASH, IN MARCH THE SYSTEMS WERE

UPERATING NORMALLY,
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)

PERFURMANCE OESCRIPTION FUk UPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NAME CATERPILLAK TRACTOR CU,
INSTALLATIUN LUCATLIUN MAPLETUN, ILLINUILS

SUURCE CHARACTERISTILS COAL (3,2X SULFUR)

SOURCE RATING 131,000 SCFM (TUTAL = 3 BOILERS)

80,000 ACFM o 350 F, FOR EACH OF 2 FGD BYSTEMS
40,000 ACFM o 350 F, FOR | PGL JYSTEM
600,000 LEB/HR STEAM (TOTAL = 3 BOILERS)

NUMBER OF SEPARATE FGD UNITS 3
NUMBER OF HUILEWS BEING CONTROLLED 3
SQURCE CAPAC]ITY 35 Mw (EUUIVALENT)) TOTAL = 3 BOILERS

(PUR THIS REPORT, UNLESS STATED OTHERWISE, 2000 SCPFM = 1 EQUIVALENT MW,
THIS 13 BECAUSE GAS PLOW RATE 18 THE PRIMARY FACTOR IN MOOULE SIZING,)

CONTROL BYSTEM VENUUR FMC ENVIRONMENTAL EQUIPMENT
CUNTROL PROCESS DOUBLE ALKALI (CONCENTRATED)
NEw / RETROFIY NEW

START=UP DAYE MARCH, 1979

CONTRUL SYSTEM 8TATUS OPERAT[ONAL

802 REMUVAL EFFICIENCY 90X (2000 PPM @ INLET)
SLUDGE UR BY=PRUDUCT O1ISPOSAL DEWATERED SLURRY TU LANDFILL

60+% S0LI0S (CASu4N) SLUDGE DIRECTLY TO LANDPILL
CUNTROL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONONIC INFORMATION

BACKGRUUNU INFORMATION
AT THE MAPLETON, ILLINQIS PLANT, CATERPLLLAR TRACTOR [S INSTALLING FIVE NEw BOILERS, THREE OF
WHICH ARE SLATED 70 BEGIN OPENATIONS DURING JANUARY 1979, THE OTHER TWQ WILL BEGIN OPERATIONS IN
THE EANLY 1980°8, OBECAUSE CONSTWUCTION HAS NOT YET BEGUN UN THESE TWO FGD SYSTEMS YHEY ARE REPORTED

IN SECTION 11 UF THIS REPONY, TwQ BblLlRl STARTING IN JANUARY 1979 ARE RATED AT 250,000 LO/HR STEAM

EACH, THE OTHER [N WATEU AT 100,000 LB/HR STEAM, BOTH BUILERS STARTING IN THE EARLY 1900;8 niLL BE
14100,000 LB/WHR,

CATERPILLAR HAY AWAROED A CONTRACT TO FMC ENVIRONMENTAL EUUIPMENT TO PROVIDE CONCENTRATED MODE
OUAL ALKALI FGD SYBTEMS FOR ALL PIVE BOILERS, EACH BUILEN WILL NAVE A SEPARATE FGD SYITEM, EACH
SYSTEM wiILL INCLUDE A VENTURI SCRUBBER POLLOWED dY A CYCLONIC MIST ELIMINATOR,

FACILITIES FOR HEGENERATIUN, 3LUDGE MANDLING AND DISPOSAL WILL BE SHARED BY ALL FIVE BOILERS,
THE 8AME FACILITIES HAVE BEEN DESIGNED TO NANOLE A TOTAL OF EIGHT BOILERS, THE AODITIONAL CAPACITY
FOR THREE BOILERS WAS PLANNED FOR PROBABLE PLANY EXPANSION IN THE FUTURE. THERE 18 NO PLANNED
START=UP DATE FOR THESE THREE BUILERS. '
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE OESCRIPTION FOR UPERATIONAL FGD SYSTEMS UN INDUSTRIAL BOILERS

CATERPILLAR TRACTUR CU.; MAPLETON, ILLINOIS (CONTINUED)

OPERATING HISTORY

3RD QUARTER=1977 SYSTEM WAS UNDER CONSTRUCTION, START=UP WAS EXPECTED LATE IN THE FALL UF 1977.

4TH QUARTER=1977 CONSTRUCTIUN UELAYS ON THE STEAM GENERATION SIDE PUSHED PLANT START=uUP BACK TO

THE FALL OF 1978,

2ND QUARTER=1978 START=UP WAS STILL PLANNED FOKk THE 1978~1979 HEATING SEASON, THREE BOUILERS AND

THEIR INDIVIDUAL FMC FGD SYSTEMS WILL COME ON=LINE AT THAT TIME,.

3RD QUARTER=1978 CONSTRUCTION WAS NEAKING CUMPLETION. SPECIAL MODIFICATIONS WERE BEING MADE
WHICH WERE DELAYING START=UP, EXPERIENCE GAINED AT MOSSVILLE IS BEING APPLIED TO MAPLETON SINCE THE
SYSTEMS ARE SIMILAR,

8TH QUARTER=1978 INSTALLATIUN OF SPECIAL MUDIFICATIONS HAS EXTENDED THE START=UP DATE FOR THE
THREE BOILERS AND THEIR RELATED FGD SYSTEMS, CONSTRUCTION OF THESE THREE BOILERS

HAS BEEN COMPLETEU; START-UP IS EXPECTED AT THE END OF DECEMBER OR BEGINNING OF JANUARY. INSTALLA~
TION HAS JUST BEGUN ON THE UTHER TwU 250,000 LB/HR BOILERS. START=UP FUR THESE TwO BOUILERS wILL BE
IN THE EARLY 1980°S,

18T QUARTER~1979 THE START=UP OPERATIONS FOk THE TWO BOILERS AND THEIR RELATED FGO SYSTEMS BEGAN
ON MARCH 29, CONSTRUCIION OF ANOTHER LARGE BOILER ALUNG WITH FGD SYSTEM IS OVER BUT THE BOILER
WILL NOT BE UPERATED THIS YEAR. DURING EARLY APRIL, PERFORMANCE TESTING WILL BE UNDERWAY FUR THE
TWO FGD 3SYSTEMS. NO 3TART=UP PRUBLEMS ARE REPURTED.
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STATUS Tu APRIL 1979
SECTION 9 (CONTINUED)

PERFORMANCE DESCRIPTIUN FUR UPERATIONAL FGU SYSTEMS UN INDUSTKRIAL BOILERS

INSTALLATION NAME CATERPILLAR TRACTUR CU,
INSTALLATION LOCATIUN MURTON, ILLINOUILS

SOURCE CHARACTERISTICS CUAL (3.2% SULFuUR)

SOURCE RATING 38,000 SCFM (TUTAL = 2 BOILERS)
NUMBER OF SEPARATE FGD UNITS [

NUMBER OF BOILERS BElnG CONFROLLED 2

SOQURCE CAPACITY 19 Mw (EGUIVALENT); TUTAL 2 BOILERS

(FOR THIS WEPUNT, UNLESS STATED OTHERWISE, 20u0 SCFM = 1 EQUIVALENT Mw,
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MUOULE SIZING.)

CONTROL SYSTEM VENDOK ZUKN INOUSTRIES

CONTROL PROCESS DOUBLE ALKALI (DILUTE)

NEW / RETROFIT RETRUF1T

START=UP DATE JANUARY, 1978

CONTROL SYSTEM 3TaTus OPERATIONAL

802 REMOVAL EFFICIENCY 90% (2000 PPM @ INLETY)

SLUDGE OR BY=PRODUCT LISPOSAL . . DEWATERED SLURRY TO LANDFILL

CONTROL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

) BACKGROUND INFURMATION
AT 7“5 HORYO“ PLANT, A PARTS DISTHIBUTION CENTER, CATERPILLAK TRACTOR OPERATES A TRO=BOILER STEAM
PLANT WHICH GENERATES A TOTAL OF 66,000 ACFM AT 450 F AT MAXIMUM LOAD, THE STOKER COAL<FIRED
BOILERS ARE MANUFACTURED BY WICKS AND ARE RATED FOR 60,000 LB/HR STEAM EACH AT 150 PS1G. AN OIL~
FIRED BOILER RATED AY 120,000 LB/HR STEAM I8 AVAILABLE AS BACK=UP, HEAT INPUT IS 70,7 MM BTU/HR.
THE HEATING VALUE OF THE COAL IS 10,400 BTU/LB.

EMISSIONS ARE CONTROLLED BY A ZURN INDUSTRIES AIR QUALITY CONTROL SYSTEM CONSISTING UF A DUS-
TRAXTOR SCRUBBER IN WHICH PARTICULATE AND 302 REMOVAL OCCUR SIMULTANEOUSLY., SULFUR DIOXIDE REMOVAL
I3 -BROUSHT ABOUT BY TME USE OF ZURN DILUTE MODE DOUBLE ALKALI FGD TECHNOLOGY, THE TwO BOILERS AND .
THE TWO 3SCRUBBING TRAINS AND MOST ANCILLARY EQUIPMENT AKE WITHIN THE BOILER HOUSE.

THE 3YSTEM AT MORTON IS VERY SIMILAR TO THAT AT THE CATERPILLAR JULIE) PLANT, WHICH HAS BEEN
OPERATING EACH NEATING SEASON SINCE OCTOUBER 1974, WHENEVER POSSIBLE, PROBLEM AREAS AND
SOLUTIONS IDENTIFIED IN JOLIET UPERATIUNS MAVE BEEN IMPLEMENTED TO IMPROVE THE SYSTEM DESIGN
AT MORTON, SPECIFIC AWREAS IN wHICH MODIFICATIONS TO DESIGN HAVE BEEN MADE ARE wATER BALANCE,
PUMPS, PH MONITORING, PIPING, LIME STURAGE, AND CULD WEATHER PROTECTIUN.

REFER TO FIGURE t4~7 IN SECTION 14 FUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

UPERATING HISTORY
18T QUARTER~1978 SYSTEM START=UP OCCURKNED AT THE BEGINNING UF JANUARY, INITIAL UPERATIONS WERE

PROBLEM=FREE. THROUGH JANUARY AND PART OF FEBRUARY, ZURN PERSONNEL WERE TRAINING THE BUILER PLANT
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIUNAL FGD SYSTEMS ON INOUSTRIAL BOILERS
CATERPILLAR TRACTOR CU.s MORTUN, ILLINOILS (CONTINUED)

PERSONNEL IN THE UPERATION OF THE FGD SYSTEM, OPERATIONAL EXPERIENCES AT JOLIET AND MOSSVILLE MAVE

SHOWN THAT THE BOILER UPERATORS CAN BE EFFECTIVELY TRAINED TO OPERATE AND MAINTAIN THE FGD SYSTEMS.

CURRENT PLANS CALLED FOR ACCEPTANCE TESTING IN THE SPRING, BUT THE COAL SITUATION MAY DELAY THE TEST
PERIOD,

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

3RD QUARTER~1978 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 OUE TU NEw DESIGN MODIFICATIONS TO THE SCRUBBER,

4TH QUARTER=1978 OURING THIS QUARTER, THE PUFFING PROBLEM WAS CORRECTED. TME PUFFING PROBLEM
WAS A RESULT OF SEVERE PRESSURE PULSATIONS INSIOE THE AGSORBER OURING OPERATIONS, INSTANTANEOQUS
PRESSURE DROPS OF 1V INCHES w,G, ACROSS THE SCRUBBER OCCURRED SEVERAL TIMES. ZURN INDUSTRIES PER=
SONNEL TRIED TO SOLVE THE PROBLEM BY INSTALLING TURNING ELBOWS IN THE STACK, 8UT fHIS FAILED TO
SOLVE THE PROBLEM. FINALLY PLANT PERSONNEL INSTALLED WINDOWS IN THE ABSORBER AND THROUGH THE USE
OF SPOTLIGHTS OBSERVED 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 BOTTOM
OF THE DOWNCOMER CMANNELS TO DROP BELOW THE BOTTOM OF THE CHANNELS, GAS WAS THEN ALLONED TO PASS
UP THE DOWNCOMER CHANNELS (UNE ON EACH SIDE OF THE ABSORBER) INSTEAD OF THE NORMAL SCRUBBING TUBES
AND PREVENTED THE SCRUBBING LIWUOR TO RETURN 10 THE BOTTOM POOL; A8 A RESULT, PULSATIONS OCCURRED
ALONG THE DOWNCOMER, THE PROBLEM WAS SOLVED BY SEALING THE DOWNCOMER WITH WELDED PLATES EXCEPT FOR
THREE TUBES., THESE TUBES WERE LONGER THAN THE ORIGINAL DUWNCUMER CHANNEL TO ENSURE THE TUBE B8OTTOMS
REMAINED CONTINUOUSLY SUBMERGED.

SINCE TME PH PROBES CONTINUOUSLY BECAME PLUGGED AND GAVE FALSE READINGS, PH IS MEASURED HOURLY
KITH A MULTI=BAND LITMUS PAPER,

AN' INITIAL WATER BALANCE PROBLEM wAS CAUSED BY TUO MUCH WATER ENTERING TNE FGD SYSTEM AS PUMP
SEAL WATER. IT WAS CURNECTED BY INSTALLING RUTAMETERS ON SEAL WATER LINES TO REGULATE FLOW.

ACCEPTANCE TESTING HAS BEEN COMPLETED AND AN APPLICATION HAS BEEN SUBMITTED TO THE STATE FOR
A STATE PERMIT TO OPERATE. THE PLANT BELIEVES THEY WILL RECEIVE THE FIRST SUCH PERMIT IN ILLINOIS
TO BURN HIGH SULFUR COAL IN AN INDUSTRIAL BOILER,
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8TATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFOKRMANCE OESCRIPTIUN FOR UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
CATERPILLAR TRACTOR CO.3 MORTON, ILLINOIS (CONTINUED)

187 QUARTER=1979 OURING THE REPORT PERIOD IN DECEMBER 1978 NEITHER OF THE BOILERS OPERATED.

THE UPERATING HUURS IN JANUARY AND FEBRUARY FOLLOLWS:

MUNTH BOILER FeD UPERA= RELIA= BOILER FG0 UPERA~ RELIA-

1 SYSTEM 1 BILITY(X) BILITY(X) 2 SYSTEM 2 BILITY(X) BILITY(X)
JAN, 79 320 108 33,8 100 590 513 86,9 80.2
FEB. 79 565 563 99,6 99,6 555 548 98,7 81.5

IN MARCH, UP TO THE END OF THE REPORT PERIOD, BOTH THE SYSTEMS OPERATED AT RELIABILITY VALUE CLOSE
TO 100X, THE OPERABILITY OF FGD SYSTEM 1| IN JANUARY WAS LON BECAUSE THE SCRUBBER WAS NOT OPERATED
OBUE TO A MANPUWER SHORTAGE. NO OPERATING PROBLEMS HAD OCCUKRED, DURING JANUARY AND FEBRUARY,
FOR BUILER 1 AND SCRUBBER 1, M]ST ELIMINATOR PLUGGING CAUSED DOWNTIME OF 50 HOURS AND 117 WOURS
RESPECTIVELY. OUTHMER MAJOR DOWNTIME ON SCRUBBER 1 IN JANUARY WAS DUE TO 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 CONTROL OF PROCESS CHEMISTRY wOULD ALLEVIATE THE PROBLEM. DURING MARCHM,
THE SLUDGE DEWATERING SYSTEM PIPING NAS CLEANED. AN ACCIDENTAL MANUAL VALVE CLOSURE CAUSED S
HOURS OF DOWNTIME. SOME LEAKAGE IN THE PACKING OF A POSITIVE DISPLACEMENT MOYNA PUMP WAS NOTED
IN MARCH,

ThE PLANT RECEIVED AN OPERATING PERMIT FROM ILLINOIS ENVIRONMENTAL PROTECTION AGENGY IN
FEBRUARY. THIS WAS ONLY THE SECOND SUCH PERMIT GRANTED IN THE STATE OF ILLINOIS FOR A SYSTEM
BURNING WIGH SULFUR COAL.
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STATUS TO APRIL 1979
SECTION 9 (CONTIWNUED)

PERFORMANCE DESCRIPTIUN FOR UPERATIUNAL FGD SYSTEMS ON INOUSTRIAL BOILERS

INSTALLATIUN NAME CATERPILLAR TRACTUR CO,

INSTALLATIUN LUCATION MUSSVILLE, ILLINULS

SUURCE CHARACTERISTICS COAL (35,2X BULFUR) -
SOURCE RATInNG 140,000 SCFM (TUTAL = 4 BUILERS)
NUMBER OF SEPARATE FGU UNLTS L}

NUMBER UF BULLERS BEING CUNTFRULLED 4

SOURCE CAPACITY T0 Mw (EQUIVALENT)3 TOTAL <« 4 BOILERS

(FUOR THIS REPURT, UNLESS STATED UTHERWISE, 2000 SCFM 3 | EQUIVALENT Mw,
THIS IS BECAUSE GAS FLUW RATE 13 THE PRIMARY FACTUR IN MODULE SIZING.)

CONTROL SYSTEmM VENDUN FMC ENVIRUNMENTAL EWUIPMENT
CONTRUL PRUCESS DOUBLE ALKALI (CONCENTRATED)
NEw /7 RETRUFIT 2 NEw 2 RETRO

STANT=UP DATE OCTOBER, 1975

CONTRUL SYSTEM 3TATUS . UPERATIONAL

SU2 REMUVAL EFFILCIENCY 0+x (2000 PPM @ INLET)
SLUUGE UR dY=PRUDUCT ULSPOSAL DEWATERED SLUKRRY TO LANDFILL

60+X SOLIDS (CAS04) SLUDGE DIRECTLY FU LANDFILL
CONTROL SYSTEM CUST SEE SECTION 13 FOR OETAILED ECONOMIC INFORMATION

BACKGRUUND INFURMATION

AT THE MUSSVILLE PLANT, CATENPILLAR TRACTUR OPERATEY A FOUR=BUILER STEAM PLANT. TWO OF THE
BOILERS ARE RATED AT 150,000 LBS/HR STEAM AND TWU ARE RATED AT 80,000 LBS/HR STEAM, THE ENTIRE
4=UNIT PLANT IS8 RUUGHLY EWUIVALENT TO 70 Mw OF ELECTRICAL GENERATING POWER, THE COAL FIRED 138
HIGH=SULFUR (3,¢X=4,0%) ILLINUIS COAL, THE FOURTH BOILER, AT 150,000 LBS/HR, BEGAN OPERATIONS
IN JUNE 1977 ANU ITS FGU SYSTEM wAS BYPASSED UNTIL UCTUBEN §1977, THE TwQ MUST RECENTLY INSTALLED
BUILERS HAVE MECHANICAL COLLECTONS PRECEEDING THE SCRUBBERS,

FMC ENVIRUNMENTAL EWUIPMENT DIVISIUN HAS SUPPLIED AN AIR QUALITY CONTROL SYSTEM CONSLSTING OF A
VENTURI SCRUBDEW FUR PARTICULATE CUNTROL ANU AN ABSURBER MUDULE FOR SU2 CONTHOL., FMC CONCENTRATED
MODE, DUUBLE ALKAL1 FGD TECHNOLOGY S BEING USED IN THE ABSORBER MUDULES., THE TWu 150,000
LB/HR BOILENS HAVE MECHANLICAL CULLECTORS REMOVING ABOUT 90X OF THE INLET FLYASH, THE SCRUBBING
TRAINS ON THE TwO SMALLER BUILERS HAVE NO PRECEDING MECHANICAL COLLECTORS. THE PUSITION OF THE
VENTURI CAN BE CONTRULLED AUTOMATICALLY BY STEAM FLOW, BUT CURRENTLY IS NUT IN OPERATION.

WHILE THE FLYASH InN THE FINAL FILTER CAKE PROVIDES ADDED MECHANICAL STABILITY, THE HIGH ASH
CONTENT IN THE RECIRCULATING SLURRY CAUSEL SEVERE ERUSION/ABRASION PRUBLEMS IN EARLY OPERATIONS,
THE ORIGINALLY INSTALLED WEIR=TYPE CONTHOL VALVES HAVE BEEN REPLACED nITH SPOOL PLECES AND A
CONSTANT VOLUME PUMPING SYSTEM. THERE wAS ALSO SIGNIFICANT WEAR IN THE VENTURI SCRUBMER BOTTOMS,
WHICH WAS SULVED BY THE INSTALLATION UF WEAR PLATES.

SEVERAL PRUBLEM AREAS WERE IDENTIFIED AND DEALT WITH DURING THE TwO HEATING SEASONS PRIOR TO
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
CATERPILLAR TRACTOR CO.3 MOSSVILLE, ILLINOIS (CONTINUED)

THE 1977=78 SEASON, THESE ARE LISTED BELUW,.

PUMPS = THE RUBBER=LINED SLURRY PUMPS WERE OVERSIZED WHMICH CAUSED HIGH PIPE VELOCITIES AND
ACCELERATED wEAR ON THE PUMP LININGS., THESE PUMPS WERE REVISED TO LOWER THEIR OUTPUT. LOW SEAL
AATER PRE3SSURE ALLOWED PROCESS LIQUOR TO GET INTO THE PUMP AND PACKING, ALL SEAL WATER
IS NOW ONCE=THROUGH AND SYSTEM PRESSURES HAVE BEEN ADJUSTED TO MAINTAIN SEAL WATER PRESSURE
ABOVE PROCESS LIQUID PRESSURES.

SLUDGE HANOLING = SLUDGE 13 TRANSPORTED FKROM THE VACUUM FILTERS TO THE LOADING AREA ON A BELT
CONVEYOR. SEVERAL STRATEGIES, ALL INVOLVING SCRAPING OR PLOWING THE DEWATERED SLUDGE OFF THE BELT,
RESULTED IN EXCESSIVE WEAR OF EITHER THE BELTS OR THE PLOWS, THE PRESENT APPRGACH SIMPLY DUMPS
THE MATERIAL OFF THE END OF THE BELT INTO BINS, THE POSITION UF THE BELT IS CHANGEABLE 30 THAT
EIGHT BINS CAN BE FILLED BEFORE THEY MUST BE EMPTIED. A FURTHER MODIFICATION MAS A DUAL POSITION
CHUTE UNDER EACH BELT END POSITION, 30 THAT A TOTAL OF 16 BINS CAN BE WORKED AT A TIME,

SLUDGE 6!"3 ARE THEN LOADED HYDRAULICALLY INTO TRUCKS AND MAULED TO THE SANITARY LANOFILL AREA.
ANOTHER PROBLEM, COLD WEATHER ICING ON THE SLUDGE LOADING AREA, WAS SOLVED BY ENCLOSING THE AREA,

INSTRUMENTATION = ORIGINAL DESIGN PLANS CALLED FOR CONTROL BY THE MONITORING OF THE 803/304
RATIO AND SODIUM ION CONCENTRATION. THE CONTROL RANGE WAS FOUND TU BE TOO SMALL AND THE PRESENT
APPROACH I3 PH CONTROL (6.5) AND CLEANING OF THE PROBES EVERY OTHER DAY.

‘ORIGINAL DESIGN DID NOT MONITOR 302 CONCENTRATION BUT A COMPLETE MONITOR SYSTEM wAS INSTALLED
PRIOR TO THE 1977-78 SEASON,

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

REFER TO FIGURE 14=8 IN SECTIUN 34 FOR A DETAILED PROCESS FLOW OIAGRAM OF THIS SYSTEM,

UPERATING HISTORY

4TH QUARTER=1977 CATERPILLAN BEGAN A PROCEDURE OF DETAILED RECORD KEEPING, BUT THE INFORMATION
WAS NOT YET AVAILABLE TO THIS REPORT,

2ND QUARTER=1978 NUMEROUS BOILER-RELATED PRUBLEMS WAVE COMPOUNDED FGD SYSTEM PROULEMS., MAJOR
FGD PROBLEM AREAS WERE AS FOLLOWS!)

EROSION OF SCRUBBER LINER MATERIAL.

EXCESSIVE WEAR OF PIPING, PUMPS, AND CONTRUL VALVES,

SLUDGE FREEZE=UP ON THE CONVEYOR BELT PLUGGED SLUDGE CHUTES.

3RD QUARTER=1978 PERFORMANCE OF THE VENTURI SPRAY NOZZLES HAS NOT BEEN SATI1SFACTORY. NOZZ2ELS OF

316, 39 WERE ORIGINALLY INSTALLED AND LASTED ABUUT FOUR MOUNTHS, CERAMIC NOZZLES WERE THEN TRIED BUT
BROKE WHEN BEING REMOVED., THE PLANT RETURNED TO USING 316L 38 SINCE THE STEEL NOZZLES WERE CHEAPER

THAN THE CERAMIC NOZZLES, PLANS ARE BEING MADE TU MUDIFY THE NOZZLE CUNFIGURATION, THE VENTURI

I8 BEING OPERATED MANUALLY SINCE PLANT PERSONNEL HAVE NOT HAD TIME TO DEBUG THE AUTOMATIC CONTROL.
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTIUN FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
CATERPILLAR TRACTOR CO.3 MOSSVILLE, ILLINOIS (CONTINUED)

END=DISCHARGING DISH CONVEYORS FOR THE SLUDGE CONVEYOR SYSTEM HAVE NOT YET BEEN INSTALLED
BECAUSE THE ENTIRE SLUDGE HANDLING FACILITY IS CURRENTLY BEING REEVALUATED. THIS REEVALUATION IS
A RESULT OF THE MANY PROBLEMS CATERPILLAR HAS HAD wITH THEIR SLUDGE HANDLING SYSTEM.

MODIFICATIONS TU PIPING IN ORDER TO FACILITATE PIPE CLEANING AND SCHEDULED REPLACEMENTS HAVE NOT
BEEN SIGNIFICANT. THE GUILLOTINE OAMPERS AT THIS PLANT ARE EXPERIENCING THE SAME PROBLEMS AS THE
DAMPERS 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 T0 PR!VENT‘
ABRASIVE WEAR AND ARE WORKING WELL., PLANT PERSONNEL FEEL THEY ARE STILL IN A DEBUGGING PMASE,.

4TH QUARTER=1978 PLANT PERSONNEL DESCRIBED YHE FGD SYSTEM OPERATION AS SPORADIC AND FLUCTUATING,
PROBLEMS ARE ENCOUNTERED, CONTINUQUSLY CAUSING SYSTEM SHUTOOWN, EROSION CONTINUES TO BE A 816~
NIFICANT PROBLEM, VALVES, FITTINGS, LININGS, PUMPS, FANS, AND SCRUBBER NOZZLES ARE ALL ERODING.
THE WEAR PLATE INSTALLED IN THE BOTTOM OF THE SCRUBBER HAS SLOWED THE EROSION THERE.
THE VENTURI NOZZLE CONFIGURATION WAS NOT CHANGED AND THE VENTURI IS STILL OPERATED MANUALLY.
THE SLUDGE HANDLING FACILITIES HMAVE NOT BEEN REEVALUATED OR CHANGED YET. FILTER FABRIC WEAR AND
SLUDGE FREEZE=UP CONTINUE TO BE A PROBLEM,
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,

18T QUARTER=1979 THE PLANT PERSONNEL REPORTED THAT THE FGD SYSTEM OPERATION CONTINUES TO BE
FLUCTUATING AND SPORADIC. EARLIER PROBLEMS CONTINUE TO CAUSE SYSTEM SHUTDOWNS, THE MAJOR PROBLEMS
ARE MIST ELIMINATUR PLUGGING, CHEMICAL INBALANCE, WEAR ON PIPES AND MANUAL OPERATION OF THE VENTURI.
IN ADOITION, DRY CHEMICAL HANDLING I3 ALSU A MAJOR PROBLEM, SODA ASH HAS NOT BEEN AVAILABLE IN
SUFFICIENT QUANTITY,

54



iy

SHINE S

STATUS Tu APRIL

SECTIUN 9 (CONTINUED)

PERFORMANCE DESCRIPTIUN FOR UPEWATIONAL FGD SYSTEMS ON INODUSTRIAL BOILERS

INSTALLATION NAME
INSTALLATIUN LOCATION
SQURCE CHARACTERISTICS

SUURCE RATING

NUMUER OF SEPARATE FGU UNITS
NUMBER OF BUILERS BEING CUNTRULLED
SOURCE CAPACITY

CHEVRUN U.S.A. INC,

BAMERSFIELD, CALIFURNIA

OIL (1.1% SULFUR)

248,000 SCFM (TUTAL = 18 BOILENS)

150,000 ACFM & 500F, FUK EACH OF 3 FGD 3YSTEMS,
3

18

125 mw (EQUIVALENT); TOTAL = 18 BUILERS

1979

900 MM BTU/MR (TOTAL = 14 BOILERS; & BUILEKS/FGD SYSTEM)

LFUR TMIS REPUMT, UNLESS STATED OTHERWISE, 2000 SCFM 3 | EWUIVALENT Mw.
ThIS IS BECAUSE GAS FLUW RATE IS THE PRIMARY FACTOR IN MUOULE S1ZING,)
CONTROL SYSTEM VEwDUM KOCh ENGINEERING

CONTROL PROCESS SODIUM CARBUNATE SCRUBBING

NEN / RETROFI RETRQFIT
START=UP DATE JULY, 1978
CONTROL SYSTEM 3TaTuS OPERATIONAL

802 REMUVAL EFFICIENCY 90X (70 PPM @ QUTLET)
WATER MAKE=yp 75 6PM
SLUDGE Ur BY=PRODUC! DISPOSAL WASTEWATER TREATMENT ANO DISCHANGE TO TAILINGS POND

CONTROL SYSTEM CUST SEE SECTION 13 FOR DETAILED ECUNUMIC INFURMATION
BACKGRUUND INFURMATION

CHEVRON U.3.A. HAS AN DIL SITE AT BAKERSFIELD, CALIFURNIA, THERE ARE.ABOUT 50 STEAM GENERATURS
WHICH BURN 1,1X% SULFUR CRUDE OIL. EACH GENERATUKR 18 KATED AT 50 MM BTU/MR. THE STEAM IS USED FUR
ENMANCED UL RECOVERY FROM THE OIL wELLS,

KOCH ENGINEERING CUMMISSIONED THREE FGU SYSTEMS IN JUNE/JULY 19748, THE S0DIUM CARBONATE
SCRUBBING PNOCESS 13 USED. . EACH SCRUBBER TREATS FLUE GASES FRUM 6 GENENATORS WITH A TUTAL
FLOW RATE OF 150,000 ACFM AT S00 Fo THE GAS IS UUENCHED IN THE BOTTOM POKTION UF THE ABSURBER 8Y
120 GPM OF THE RECIRCULATING L1OUOR. THERE ARE 3 XOCH FLEXITRAYS AND A KUCH FLEXIMESH MISTY
ELIMINATOR IN EACH SCRUBBER. THE SPENT LIQUUR IS MIXED wilH FRESH SODIUM CARBONATE SOLUTION IN THE
BOTTOM OF THE SCRUBHBEN, A CONTINUUUS BLEED STHEAM (9 GPM) 18 TAKEN TO A BLEED STORAGE TANK,
WHEREAS THE REST UF THE LIQUOR [3 RECIRCULATED AT A TOTAL RATE OF 900 GPM (15 WTX DISSOLVED SULIDS).
A PH OF 6.5 13 MAINTAINED AT THE TOP TRAY AND AN L/G RATIU OF 8 GAL/1U00 ACF I3 USBED., THERE IS
NO REHEAT FACILITY BUT THE SCRUBBER CAN Bt BYPASSED., THE BOILER I.D. FANS WERE UPGRADED
FROM S0 HP TO 75 WP TO OFFSET THE PRESSURE DRUP OF 9 IN, wG, ACRUSS THE ADSURBER, THE SCRUUBERS ARE
DESIGNED 10 REMOVE 9uX OF THE SU2 AND MAINTAIN AN EXIT 302 CUNCENTRATION BELOM 70 PPM, EACH
SCRUBBER IS 16,5 FT IN UIAMETER AND 35 FEET HIGH, THE STUB STACK SITUATED ON TOP OF EACH SCRUBBER

I8 ABOUT 20 FEET HIGH AND & FEET IN DIAMETER, THE SCRUBBERS AND TRAYS ARE MADE OF 316L 38 AND THE
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS
CHEVRON U.SeA. INC.; BAKERSFIELD, CALIFORNIA (CONTINUED)

FLEXIMESH IS INCOLOY 825, THE STACK IS MADE OF 3te 33 AND THE PIPING IS FRP,

REFER TO FIGURE 14=9 IN SECTION 18 FOR A DETAILED PROCESS FLOW DIAGRAM UF THIS SYSTEM,.

OPERATING HISTURY

3RD QUARTER=1978 BECAUSE OF LOw STEAM DEMAND ONLY TWO OF THE EXISTING THREE SCRUBBERS ARE OPERA-
TIONAL (OUT OF THE il STEAM GENERATORS 12 ARE OPERATIONAL). ONE SCRUBBER CONTROLS 7 GENER=
ATORS WHILE THE OTMER CONTROLS 5 GENERATONS. THE REMAINING & STEAM GENERATORS AND THE CORRESPOND=
ING SCRUBBER WILL BE BROUGHT ON=LINE AS STEAM DEMAND INCREASES (POSSIBLY IN DECEMBER OR JANUARY)

NO MAJOR PROBLEMS HAVE OCCURRED SINCE START=UP IN JUNE-JULY 1978, HOWEVER, SOME CLOGGING OF
THE SODA ASH FEED CHUTE FROM THE STORAGE SILO DOES OCCUR. THIS CLOGGING 13 EASILY CORRECTED WITH NO
OOWNTIME NECESSARY, SYSTEM OPERABILITY FOR THE PERIOO WAS 95%,

G000 OPERATION IS ATTRIBUTED TO REGULAR MAINTENANCE PRACTICE WITH EMPHASIS ON DAILY CLEANING OF
THE PH PROBES,

4TH QUARTER=1978 SYSTEM AVAILABILITY OF 100X wAS REPURTED FOR THIS PERIOD., THERE WERE NO
SCALING OR PLUGGING PROBLEMS., ROTATING EQUIPMENT (FANS, PUMP3S) HAVE OPERATED WITHOUT TROUBLE., THE
MIST ELIMINATOR WASH FREQUENCY IS TWICE A DAY, ABOUT 20 MINUTES AT A TIME, APPROXIMATELY 30 GPM
FLOW OF FRESH WATER,

13T QUARTER=1979 = THE VIBRATING FEEDER AND THE SCREN CONVEYOR ON THE S0DA ASH SILOS MAY BE
RIPLACFD TO ELIMINATE FEED CHUTE CLOGGING., APART FROM THIS MINOR PROBLEM, THE 8'87!"5 OPERATED
TROU'L‘-FREE DURING THIS PERIOD WITH 100X AVAILABILITY, THE SODA ASH CONSUMPTION (ABOUT 1,25
‘\EE(LB 302 REMUVED) IS LOW ENOUGH lQ BE FAVORABLE OVER CAusTIC,

- -JHE BLEED FLOW RATE (9 6PM) 1S SET S0 AS NOT TO EXCEED 1000 PPM CHLORIDES IN THE RECIRCULATION
LOOP. THIS CORRESPUNDS TO A PH OF 6.6, SPECIFIC GRAVITY OF 1415 AND TOTAL DISSOLVED S0LIDS OF
15 X BY wWEIGHT,

56



l%’ ; 4 €

STATUS TO APRIL 1979
SECTION 9 (CONTINUED)

PENFORMANCE DESCRIPTION FUR OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATION NAME DUUBLE HBARREL UVIL CU,
INSTALLATIUN LOCATION BAKERSFIELO, CALIFURNIA
SUUNCE CHARACTERISTICS 01L (141X SULFUR)
SOURCE RATING 12,000 SCFM (1 BUILER)

24,000 ACFM o 550 F.

NUMBER UF SEPARATE FGO UNITS 3
NUMBER OF BUILERS BEING CUNTROLLED 1
SOURCE CAPACITY 6 Mw (EWQUIVALENT)

(FOR THIS KEPORT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mw,
THIS 1S BECAUSE GAS FLUW RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

CUNTRUL SYSTEM VENDUK C=E NATCO

CONTRUL PROCESS SODIUM HYDROXIDE SCRUBBING
NEW / RETRUFILTY NEW

START=UP DATE JUNE, 1978

CONTROL SYSTEM STATUS OPERATIONAL

302 REMOVAL EFFICIENCY 95% (650 PPm SU2 & INLET)

PARTICULATE REMUVAL EFFICIENCY
RATER MAKE-UP 8.5 GPM
SLUDGE OR BY=PROOUCT 0ISPOSAL NON=FIXATED SLURRY TO LINED POND
1.5 GPM BLEED~UFF STREAM TO SETTLING POND.
CONTROL 3YSTEm COSY SEE SECTION |3 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

DOUBLE BARREL OIL IS UNE UF SEVERAL SMALL, INOEPENDENT OIL COMPANIES IN BAKERSFIELD, CALIFORNIA.
THE EOR OPERATIONS UF THE OUUBLE BARREL UIL COMPANY CUNSIST OF ONLY ONE 50 MM BTU/MR STEAM
GENERATOR. THE FUEL BURNED IS A PARYT OF THE CRUDE OIL PRODUCED (1,13 SULFUR). '

THE FGD SYSTEM wAS SUPPLIED NEW ALONG wITH THE STEAM GENERATOR BY C~E NATCO IN APRIL 1978.
THIS SYSTEM WAS THE FIRST FULL®SCALE DEMONSTRATION QF THE C=E NATCO DESIGN IN THE CALIFORNIA OIL-
FIELOS. THE URIGINAL DESIGN CONSISIED OF A WUENCHER AND AN ABSORBER, WITH THE ABSORBER BLEED
STREAM BEING RECIRCULATED IN THE QUENCHER BEFURE BEING DISPOSED OF; SEVERAL LAYERS OF SPRAYS WERE
PROVIDED IN BOTH OF THE TOWERS TU VARY THE L/6 RATlos OVER A WIDE RANGE, ALONG WITM THE MAXIMUM
HORSEPUWER MOTORS ON THE PUMPS, IN THE INLTIAL 2-3 MONTHS PERIOD, AN EXTENSIVE TEST PROGRAM WAS
CONDUCTED BY C=E NATCO IN ORDER TO CORRELATE SEVERAL PROCESS PARAMETERS TO 302 REMOVAL, PARTICULATE
REMOVAL, AND ALKALI UTILIZATION. O0OOUBLE BARREL HAS MUDIFIED THE OPERATING EROCEDURE 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 THROUGH THE CENTRAL OOWNCOMER
OF A “CHIMNEY=TRAY™, AND CONTACTS THE SECOND SET OF SPRAYS WITH A PH OF 6.8 A L/G RATIO OF

25 GAL/1600 SCF 13 MAINTAINED IN BOTH THE STAGES, THE GAS PASSES THROUGH A CHEVRON MIST ELIMINATOR
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)

PERFORMANCE DESCRIPTION FOR UPERATIONAL FGO SYSTEMS ON INOUSTRIAL BOILERS
OOUBLE BARREL O0IL CU,.s UAKERSFLIELD, CALIFURN]IA (CONTINUED)

AND A STUB STACK TO THE ATMOSPHERE, FRESH CAUSTIC (S0 WT, %) IS ADUED YO THE SECOND STAGE

(0.13 6PM), WHILE MAKEUP WATER I8 AUDED TO THE FIRST STAGE (9,5 GPM). A CONSTANT BLEED=OFF STREAM
(1,5 GPM) IS WITHDRAWN FROM THE BOTTOM STAGE AND TAKEN TO A SETTLING PUNDs THE ENTIRE FGD 8YSTEM
(ABSORBER, TRAY, RECIRCULATION PUMP, PIPING, DUCTWORK, MIST ELIMINATON, AND STACK) ARE MADE OF
316L 88, EXCEPT FUR THE CAUSTIC TANK, PUMP, AND PIPING WHICH ARE CARBON STEEL.

OPERATING HISTORY
18T QUARTER 1979 THE RELIABILITY VALUE OF THE FgD SYSTEM WAS ABOUT 99X, THERE WERE TwO SHORT
SHUTOOWNS (4 HOURS EACH) OUE TQ FAILURE OF THE RECIRCULATION PUMP SEAL, WHICH WAS REPLACED,
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STATUS TU APRIL 1979

SECTION 9 (CONTINUED)

PERFORMANCE DESCRIPTION FOR UPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATION NAME
INSTALLATION LOCATIOUN

SOURCE CHARACTERISTICS
SOURCE RATING

NUMBER UF SEPARATE F6D UNITS

' NUMBER OF BOILERS BEING CONTROLLED

SOURCE CAPACITY

CONTROL SYSTEM VENDOR
CONTROL PROCESS

NEW / RETROFIT

START=UP DATE

CONTROL SYSTEM STATUS

02 REMOVAL EFFICIENCY
PARTICULATE REMOVAL EFFICIENCY
SLUDGE OR BY=PRODUCT OISPOSAL
CONTROL SYSTEM COST

'

FIRESTONE TIRE AND RUBBER CO.
POTTSTUOWN, PENNSYLVANIA

COAL (2.5 = 3,0% SULFUR)

8070 SCFM (13,000 ACFM » 300 F)
1

1

4 MR (EQUIVALENT)

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT mn,
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MODULE S1ZING,)

FMC ENVIRONMENTAL EQUIPMENT

DUUBLE ALKALI (CONCENTRATED)

RETROFIY

JANUARY, 19795

OPERATIONAL

90,5X (1000 PPM @ INLET)

97,42 (S LB/MM BTU @ INLET TO MECHANICAL: COLLECTOR,)
DEWATERED SLURRY TU LANOFILL

SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION
THE FIRESTONE TIRE AND RUBBER CO, LOCATED IN POTTSTOWN, PENNSYLVANIA HAS BEEN UPERATING AN FED
SYSTEM SINCE JANUARY 1975 AS A DEMONSTRATION=SIZE PLANT, DESIGNED TO YEST THE FEASIBILITY OF FGD

’du'xnnusrnth‘notL:ns. THE UNIT I3 DEMONSTRATING 90 PERCENT $02 REMOVAL EFFICIENCY AND TREATS

A FLUE GASVFAPACIIV OF 13,000 ACFM OR 3 Mw (EQUIVALENT}. THIS FLOW REPRESENTS APPROXIMATELY
173 OF THE fDTAL OQUTPUT OF ONE 120,000 LB/HR STEAM BOILER, THE SULFUR DIOXIDE thSQION REGULATION
FOR THE: PLANT I3 0,86 LBS/MILLION BTU OF HEAT INPUT,

THE PLANT IS USING TME CONCENTRATED DOUBLE ALKALI PROCESS PATEN'ED_BV'FMC CORPORATIUN, THE LOAD
CAPACITY OF THE BOILER ON WHICH THE SCRUBBER IS OPERATING IS APPROXIMATELY 1S Mw, IN UCTOBER 1976,
THE BOILER wAS CONVERTED FROM BURNING RESIDUAL FUEL OIL (2.2% 8) TU COAL (2.5-3.0% $). .

THE VENTURI SCRUBBER 13 SPRAYED WITH ALKALINE LIQUOR WHERE THE FLUE GAS ENTERS, THE FAN AND
DAMPER UPSTREAM OF THE VENTURI CONTROL THE FLUE GAS FEED. SCRUBBING LIGUOR FLONRS FROM THE VENTURIL
TO THE BOTTOM OF THE CYCLONE OEMISTER AND THEN INTO THE REC!RCULATIQN TANK, DROPLETS OF SCRUBBING
LIGUOR ARE SPUN OUT IN THE CYCLONE AND RUN BACK UOWNN INTO THE RECIRCULATION TANK. THE SCRUBBING
LIGUOR I8 PARTLY RECIRCULATED TO THE VENTURI THUS COMPLETING THE SCRUBBING CYCLE., ACCUMULATIUN OF
SQLUDL! S001UM BISULFITE I3 PREVENTED BY CONTINUOUSLY DRAWLNG OFF A SMALL STREAM UF SCRUBBER 30LU=
TION TO THE LIME REACTOR TANK WHERE THE SODIUM SULFITE REACTS WITH LIME TO FORM CALCIUM SULFITE AND
30DIUM HYDROXIDE WHICH I3 RECYCLED YO THE ABSORBER, CALCIUM SULFITE SLURRY I3 TRANSFERRED TO THE
ROTARY FILTEh. THE FILTER CAKE FORMED (180 LB3/HR, 53X S0L1D3) IS HAULED TO THE LANDFILL. THE
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STATUS TUO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS UN INDUSTKRIAL BOILERS
FIRESTONE TIRE AND RUBBER CO. 3 POTTSTUWN, PENNSYLVANIA (CONTINUED)

NATER BALANCE IS MAINTAINED BY MAKING UP FOR THE LOSSES BY EVAPORATION AND IN THE FILTER CAKE.

THE VENTURI SCRUBBER HAS A VARIABLE THROAT (6 IN, TO 1S IN.) AND IS MADE OF 3l6lL 8S. THE QPER=
ATING VELOCITY THROUGH THE VENTURI THRUAT I8 200 FT/SEC @ 130 F, THE OPERATING L/6 13 10 GAL/
1000 ACF. THE SPRAY NOZZLES ARE ALSO MADE OF 316l 88, THE CYCLONIC DEMISTER (4,67 FT DIA X 7,17
FT AIGH) OPERATES WITH A PRESSURE DROP OF 2" W6, GAS VELOCITY THROUGH THE DEMISTER IS 100 FT/SEC
@ 130 F. THE DEMISTER, RECIRCULATION TANK, AGITATOR, RECIRCULATION PIPING, AND THE FILTER ARE MADE
OF 316L 33. THE INLET OUCTWORK, F.D. FAN, THICKENER, ANO LIME REACTOR TANK ARE OF CARBON STEEL.
THE RECIRCULATION PUMP I3 CAST IRON wITH KUBBER LINING AND THE STACK IS FRP,

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

OPERATING HISTURY
18T QUARTER=1975 THE SYSTEM WENT ONSTREAM BURNING 2,2% SULFUR OIL. THE FGD SYSTEM OPERATED 687
HQURS AND WAS CALLED UPON TO OPERATE 819 HOURS, YIELDING A RELIABILITY OF 84.5%, DOWNTIME wAS DUE
PRIMARILY TO FAILURES OF COMPONENTS SUCH AS PUMP PACKING,

2ND QUARTER=1975 THE SYSTEM UPERATED 1454 HOURS AND WAS CALLED UPON TO OPERATE 1509 HOURS,
YIELDING A RELIABILITY INDEX VALUE OF 96,4%,

3RD QUARTER=1975 SYSTEM OPERATED 1436 HOURS, WAS CALLED UPON TQO OPERATE 1503 MOURS, YIELDING
A RELIABILITY INDEX VALUE OF 95.5X,.

4TH QUARTER=197S SYSTEM OPERATED 1320 HOURS, WAS REQUIRED TO OPERATE 1493 HOURS, YIELDING A RELI-

ABILITY INDEX VALUE OF 88.4%. LIME FEEDER MALFUNCTIUNING AND THICKENER PLUGGING WERE PROBLEMS.

18T QUARTER=1976 SYSTEM OPERATED 1961 HOURS, wAS CALLED Ui TU OPERATE 2035 HUUKS, YIELDING A
RELIABILITY INDEX VALUE OF 96,4%,

eND QUARTER=1976 SYSTEM OPERATED 1280 HOURS, WAS CALLED UPON 10 OPERATE 1335 HOURS, YIELOING A
RELIABILITY INDEX VALUE OF 95.9%. '

3RD QUARTER=1970 SYSTEM UPERATED 1157 HOURS, WAS CALLED UPON TO OPERATE 1166 HOURS, THUS DEMON=
STRATING ITS HIGHEST RELIABILITY INDEX VALUE, 99,2%,

4TH QUARTER=1976 IN OCTUBER, THE SYSTEM OUPERATED AT A RELIABILITY INUEX OF 100X, UNTIL THE UNIT

WAS CONVERTED TO COAL FIRING (2.5 = 3,0% SULFUR). THE SYSTEM OPERATED FOR AN ADDITIONAL S11 HOURS,
OF THE S26 REQUIRED, DEMONSTRATING A RELIABILITY INDEX VALUE OF 97.2%. IN NOVEMBER AND OECEMBER,
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OEERATIONAL FGD 3YSTEMS ON INDUSTRIAL BOILERS
FIRESTONE TIRE AND RUBBER CO. 3 POTTSTOWN, PENNSYLVANIA (CONTINUED) .

THE SYSTEM OPERATED FOR 1172 HOURS AGAINST THE REQUIREMENT OF 1211 HOURS. THEREFORE, THE AVERAGE
RELIABILITY INDEX FOR THE TWO MONTHS WAS 96.7%.

18T QUARTER~1977 SYSTEM OPERATED 1193 HOURS, WAS REQUIRED TO OPERATE FOR 1459 HOURS, YIELDING A
RELIABILITY INDEX VALUE OF 81,7X, SYSTEM WAS DESIGNED FOR A MUCH LOWER P;RTICULATE LOADING THAN
THAT ACTUALLY ENCOUNTERED ON COAL FIRING, THE HIGW GRAIN LOADING CAUSED ABNORMAL WEAR AND DOWNTIME
OF THE Fo.D. FAN.

2ND QUARTER=1977 SYSTEM OPERATED 1398 HOURS, WAS REQUIRED TO OPERATE 1690 MOURS, YIELOING A
RELIABILITY INDEX VALUE OF 82.7X. TME MAJOR CAUSES OF DOWNTIME WERE FeDe FAN EROSION AND PUMP
COMPONENT FAILURES,

3RD QUARTER=1977 .  SYSTEM OPERATED 1133 MOURS, WAS REQUIRED 70 OPERATE 1197 HOURS, YIELDING A
RELIABILITY FIGURE OF 94,52, THE TOTAL REGUIRED HOURS WERE LOW IN JULY DUE TO BOILER HOUSE
SHUTDOWN AND SUBSEQUENT START=UP,

ATH QUARTER=1977 IN OCTOBER, THE SYSTEM OPERATED #32 HOURS UUT OF THE 511 REQUIRED AS THE BOILER
WAS FIRING COAL. THE RELIABILITY vALUE WAS THEREPORE 84.6X. OOWNTIME WAS CAUSED BY PROBLEMS WwITH
THE LIME CONVEYOR. WHEN OIL WAS BEING FIRED THE SYSTEM OPERATED 95 OF THE 102 HOURS REQUIRED,
OEMONSTRATING A RELIABILITY VALUE OF 92.,6%, IN NOVEMBER AND DECEMBERs, THE SYSTEM OPERATED 792 HOURS
OF THE REQUIRED 854, WHILE BURNING COAL, YIELDING A RELIABILITY OF 86.7%, DOWNTIME wAS CAUSED BY
FAN PROBLEMS AND LIME FEEDER PROBLEMS,

18T QUARTER=1978 THE SPRAY NOZZILES, ORIGINALLY 316 STAINLESS STEEL, WERE REPLACED BY 316t ss,
THE SPRAY BARS WERE METALLIZED WITH 316 88,

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 38, LEAKS IN THE VENTURL SECTION AND DOWNSTREAM
ODUCTWORK WERE REPAIRED. THE FGD SYSTEM EXHIBITED AN AVAILABILITY OF 89,5% FUR THIS REPORT PERICD.

3RD QUARTER=1978 NO UNUSUAL PROBLEMS WERE ENCOUNTERED DURING THIS PERIOD. DOWNTIME wAS DUE
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 IS FINALIZED. PLANT
PERSONNEL ATTRIBUTE THEIR SUCCESSFUL OPERATION OF THE FGD SYSTEM TO A GOOD UNODERSTANDING AND
IN=DEPTH KNOWLEDGE OF PROCESSES AND CONTROLS,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTIUN FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
FIRESTONE TIRE AND RUBBER CO, 3 POTTSTOWN, PENNSYLVANIA (CONTINVED)

4TH QUARTER=1978 IN OCTOBER, THE BOILER WAS DOWN FOR MAINTENANCE, HENCE THE SCRUBBER 0ID NOT OP-
ERATE, DURING NOVEMBER AND ODECEMBER, THE SYSTEM OPERATED 311 HOURS OF A REQUIRED 332

HOURS, WHILE BURNING CUAL, YIELDING A RELIABILITY OF 93,7X, DOWNTIME OF 20 HOURS WAS

CAUSED BY BREAKAGE OF BELT ON RECIRCULATION PUMP WHICH WAS THEN REPEACED. SCHEDULED MAINTENANCE
REQUIRED AN ADDITIONAL HOUR OF DOWNTIME,

18T QUARTER~1979 OURING THE REPORT PERIOD THME FGD SYSTEM OPERATED 1516,5 MOURS OF THE REQUIRED
1620,5 HOURS, YIELDING A 93,6% RELIABILITY, IN DECEMBER, 1978, THE SYSTEM OPERATED 442 HOURS OUT OF
THE REQUIRED 451.5 HOURS, IN JANUARY, 490 HOURS OFTHE REQUIRED 536 HOURS, IN FEBRUARY, 446 HOURS QUT
OF 489 HOURS, AND UNTIL THE REPORT PERIOD IN MARCH, 138.5 HOURS OUT OF 144 HOURS, YIELDING
RELIABILITY VALUES OF 97,9%, 91.3%, 91,2%, AND 96,2%, RESPECTIVELY. OF THE TOTAL DOWNTIME OF 104
HOURS, CLEANUP OF SPRAY NOZZLES REQGUIRED 26.5 HOURS AND LIME REACTOR TANK CLEANUP REQUIRED 8,5
HOURS, v

IN JANUARY, RECENTLY INSTALLED SPIRAL NOZZLES WITH SEVERE PLUGGING PROBLEMS WERE REPLACED BY
WHIRL CHAMBER NOZILES. THE WHIRL CHAMBER NOZZLES 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 SOME
PARTS IN VALVE BODY OF THE VACUUM FILTER AND GAS LEAKAGE FROM FAN HOUSING CAUSED DOWNTIME OF 11.5
AND & HOURS RESPECTIVELY.

OURING SHUTDOWN, INCOMPLETE CLOSURE OF DAMPERS ALLONS A SMALL AMOUNT OF FLY ASH TO ENTER THE
SPRAY NOZZLES. THE CONDENSATION IN THE PIPING AND NOZZLES DURING SHUTOOWN ADDS TO THE PLUGGING
PROBLEM, HENCE, EVERY MAJOR JHUTDUWN OF SCRUBBING SYSTEM IS FOLLOWED BY CLEANUP OF SPRAY NOZZLES,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS UN INDUSTRIAL BOILERS
FMC (S0DA ASH PLANT): GREEN RIVER, WYOMING (CONTINUED)

RIVER WATER IS TAPPED. THE SCRUBBER BLEED STREAM 13 DISCHARGED TO A WASTE POND AT A RATE OF 200-250
6PM AT THE SITE.

REFER TO FIGURE 14=11 IN SECTION i4 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS 3YSTEM,

OPERATING MISTORY
"SRO QUARTER=1977 SOME PROBLEMS OCCURRED WITH THE SCRUBBER LINING AS A RESULT OF FAULTY
INSTALLATION. THE POSSIBILITY OF RUNNING THE SYSTEM WITH NO REHEAT WAS BEING INVESTIGATED,

4TN 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,

18T QU '.RTER=1978 PIPELINE FREEZUPS, AND LEAKS FROM THE VANE OAMPERS WERE THE MAIN PRUBLEM AREAS.

2ND QUARTER=1978 THE DEMISTER WAS PLUGGED, AND THE RECIRCULATION PUMP WAS DOWN FOR 3OME PERIODD.
PH CONTROL 1S NOT VERY EFFECTIVE, CAUSING PH EXCURSIONS TO ABOUT 3,0, THIS HAS CAUSED SCALING IN
THE PIPELINES ANO IN THE TOWER, FMC TESTS WAVE MEASURED 302 REMOVAL EFFICIENCY IN THE RANGE OF 87%~
94X, DEPENDING ON L/G AND PH,

3RD QUARTER=1978 THO ANNUAL SCHEDULED OUTAGES OCCURRED DURING THIS PERIOD. ONE LASTED 2 wEEKS
IN AUBUST WHILE THE OTHER LASTED 1 WEEK IN SEPTEMBER., MAINTENANCE ON THE FGD SYSTEM DURING THESE
OUTAGES INCLUDED CLEANING OF THE SYSTEM AND FREEING OF THE DAMPER, THE DAMPERS HAD A PROBLEM
OPERATING PROPERLY DURING COLD NEATHER, IT WAS DETERMINED THAT THE PUMP OUTAGE DURING THE 2ND
QUARTER WAS CAUSED BY A BROKEN SHAFT, THE SHAFT WAS REPLACED,

4TH QUARTER=1978 DURING THE REPORT PERIOD, MO MAJOR UPERATING PROBLEMS OCCURRED. ORIGINAL LINING
WAS REINSTALLED OM THE RECIRCULATION PUMP WHILE USING A 3PARE PUMP, THE BEARINGS OF THE SHAFT oM
THE LOUVER DAMPER WERE ADJUSTED FOR FREE OPERATION OF THE DAMPERS, NO SCALING PROBLEMS HAVE 8EEN
REPORTED. THE RELIABILITY VALUE OF THE FGD SYSTEM WAS CLUSE TU 100%,

18T QUARTER=31979 DURING THE REPORT PERIOD, NO MAJOR OPERATING PRUBLEMS OCCURRED. THE PLANT
REPORTED TME FULLOWING OPERATING HOURS FOR 7“5 PER1CD:

BOILER BOILER
MONTH FG0 CAPACITY FACTOR Fs0 CAPACITY FACTOR
UNIT 1 (X MAX. LOAD) UNIT 2 (3 MAX. LOAD)
OEC. 1978 714,0 s2.2 637.0 79.3
JAN, 1979 142,5 62.7 691, 88,3
FEB. 1979 697,00 73.1 548.0 ab,0

THE RELIABILITY vALUE OF THE FGD SYSTEM wAS CLOSE 70 100x,
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SECTION

STATUS TU APRIL 1979

9 (CONTINUED)

PERFORMANCE DESCRIPTIUN FUOR UPERAVIUNAL FGD SYSTEMS UN INUUSTRIAL BUILERS

INSTALLATIUN NAME
INSTALLATION LUCATIONM
SOURCE CHARACTERISTICS

SOURCE RATING

NUMBER UF SEPARATE FGu UNITS
NUMBER UF BOILERS BEING CONTRULLED

SOURCE CAPACITY

CONTROL SYSTEM VENDUR

CONTROL PROCESS

NEW /7 KETROFIT

START=UP UATE

CONTROL SYSTEM STATUS

302 REMUVAL EFFICIENCY
PARTICULATE REMUVAL EFFICIENCY
WATER MAKE=UP

SLUDGE OR BY-PRODUCT DISPOSAL

CONTROL SYSTEM COST

GENERAL MUTORS CURPORATIUN
DAYTUN, ORID
CUOALLO,7% = 2,0% SULFUR)
36,000 SCFM (TUTAL = 2 BOILERS)
34,00U0 ACFM @ S0UF, FOR EACH UF TWO BUILEARS.
120,000 LB/HR STEAM (TUTAL)
2
e
18 Mr (EGUIVALENT)3 TUTAL = 2 BUILEKS

(FUR TMIS KEPURT, UNLESS STATED OTHERWISE, 2000 SCFM = 1 EGUIVALENT Mw.
THIS 1S BECAUSE GAS FLUW RAIE IS THE PRIMARY FACTOR IN MULULE SIZING.)

ENTULETER, INC,

SODIUM HYUNUXIDE SCRUBBING
RETRUFIT

SEPTEMBER, 1974

OPERATIONAL

86X (1.43 LB/MM BTU @ INLET)
97.9% (0,107 LB/MM BTU o QUTLET)

50 GPM

WASTEWATER TREATMENT AND DISCHANGE TO CITY SEWER
NA2303/804 LIQUOR AT 35 6PM TO ON=SITE CLARIFICATION AND
DEWATERING FACILITY

SEE SECTIUN 13 FUK DETVAILED ECONOMIC INFUKRMAIION

BACKGROUND INFURMATIUN

IN DAYTON, UMIO, GENERAL MOTORS OPERATES A FACTORY WHICH MANUFACTURES BRAKES AND OTHER PARTS

FOR THEIR AUTOMUBILES.’ THE PLANT HAS Th0Q STUKER=FEED, COAL-FIREL BUILERS wHICH WERE INSTALLED. IN

1954 BY BABCOCK AND wlLCUX,
TONS OF COAL PER HOUR,

CONTROL .

EACH BOLILEKR I8 RATED AT 60,900 LB/HR STEAM, AND BUKNNS A MAXIMUM OF 3
THE BUILERS ARE EWUIPPED WITH INTERNAL MULTICLONES FUR PRIMARY PARTICULATE

THE STEAM GENERATED BY THeSE BOILERS IS USED FOR BUILOING NEAT AND PROCESS NEED3. OUNE

BOILER IS UPERATED CUNTINUOUSLY THROUGHUUT THE YEAR AND THE OTHER IS OPERATED APPROXIMATELY 6 MONTHS

PER YEAR,

THE MAJORITY OF THE TIME (8 = 10 MUNTHS/YR) ONLY ONE BOILER IS IN SERVICE.

THE EMISSION CONTRUL SYSTEM wAS DESIGNED TO CONTROL BUTH FLYA3H AND SU2, AND WAS SUPPLIED AS A

RETRUFIT APPLICATION 8Y ENTULETER, INC,

FAN, A PLENUM, AND A SCRUBBER F,D, FaAN,

IN SEPTEMBER 1974, EACH BOILER IS FOLLUWED BY A BOILER I.0D.

THE PLENUM CAN FUNCTION IN ONE OF THREE WAYS: IT CAN FEED

FLUE GASES Tu THE SCRUBBER MOUULE; IT CAN BYPASS FTHE GASES TU THE ATMUSPHERE IN CASE GF A SCRUBBER

MALFUNCTION; OR IT CAN MIX AMBIENT ALR WITH THE FLUE GASES IN CASE OF LOW LOAD IN OROER TO MAINTAIN

CONSTANT ALK FLUW T0 THE SCHUBBER FAN,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS CORPORATIONS UAYTON, OHIO (CONTINUED)

THE SCRUBBER CONSISTS OF THE ENTOLETER "VANE=CAGE® (S FT. DIA. X S FTe HIGH) WNICH IS HOUSED IN
A CONICAL BOTTOM SECTION (8 FT, DIAe X S FT, HIGH), AN INTERMEDIATE SECTION (6 FTo DIA, X
5 FT. HIGH), AND A DISENGAGEMENT Z0NE (10 FT. DIA, X 12 FT, HIGH), THE FLUE GAS (34,000 ACFM
@ S00F) ENTERS THE BOTTOM SECTION TANGENTIALLY, RECIRCULATING LIQUOR IS SPRAYED FROM THE TOP OF
THE VANE CAGE SECTION, WHICH CAN BE MOVED VERTICALLY TU VARY THE PRESSURE DROP ACROSS THME SCRUBBER.
A PRIMARY DEMISTER IS LUCATED ABOVE THE PREVIOUSLY MENTIONED INTERMEDIATE SECTION ANO A SECONDARY
DEMISTER IS LOCATED ATUP THE DISENGAGEMENT ZONE, THE GAS THEN PASSES THROUGH A STUB STACK TO THE
ATMOSPHERE. SCRUBBING LIQUOR IMPINGES ON THE BOTTUM OF THE VANE CAGE AND A SPRAY CHAMBER EFFECT
PROVIDES THE 302 REMOVAL, SCRUBBER UNDERFLOW, CONTAINING PARTICULATE AND A NA2803/804 SOLUTION I8
SENT TO THE RECYCLE TANK, WHERE MAKEUP WATER AT A RATE oF 50 GPM IS ADDED., RECYCLE PuUMPS TAKE
LIQUOR FROM THE RECYCLE TANK TOP, ALONG WITH THE CAUSTIC STREAM ADDED AT A RATE OF 14 GALLONS
PER WOUR TO THE FEED LINE, AND RECIRCULATE IT 10 THE TUP OF THE VANE CAGE AT A RATE OF 200 orn,

THE L/6 RATIO 18 & GAL/1000 ACF, AND A TYPICAL PRESSURE LROP ACRDS3 THE SCRUBBER 13 7 IN, NG, A
SLEED OFF FROM THE RECIRCULATION LINE (S0 GPM) I8 PURGED 70 A NASTEWATER TREATMENT FACILITY, WHICH
CLARIFIES ALL THE PLANT WASTE STREAMS, ADJUSTS THE PN (7=9), AND DISCHARGES TO CITY SENERS,

ABBORBER MODULES, DEMIBTERS, STACKS, aND THE RECYCLE TANK ARE CONSTRUCTED OF 316L 8TAINLESS
8TEEL. THE SCRUBBER F,0, FANS, PLENUMS, CAUSTIC TANK, CAUSTIC PUMP, AND INLET DUCTWORK ARE ALL
CARBON STEEL, THE RECIRCULATION PUMPS AND PIPING ARE RUBBERsLINED,

THEL TOTAL INSTALLED cusT OF THE SYSTEM WAS 3668,000 IN 1974 DOLLARS. THE AVERAGE OUTLET 802
CONCENTRATION 18 0,21 LB/MM BTV, WELL UNDER THE REGULATION OF 1,0 LEB/MM BTUs THE OUTLET PARTICULATE
LOADING I8 0,107 LB/MM BTU AND THE REGULATION I8 0.177 LB/MM BTU,

REFER TO PIGURE 1412 IN BECTION 14 FOR ‘A DETAILED PROCESS FLOW DIAGRAM OF TH1S SYSTEM,

OPERATING WIBTORY

4TH QUARTER=3974 UPCN START=UP, BEVERAL PROBLEMS WERE ENCOUNTERED. PARTICULATE SUILDUP causED

PLUGGING OF THE RECYCLE TANK DHAIN AND WASTE BTHEAM SUMP PUMPS, AIR PURGE STREAMS WERE INSTALLED TO
ALLEVIATE THESE PRUBLEMS,

18T QUARTER=197% THE DAMPERS AND DAMPER CONTRUL 8YSTEMS WERE MAJOR PROBLEMS, THREE 5€Ts or
EXPANBION JUINTS MAD TO BE INSTALLED BEPUNE ACHIEVING PRUPER PLOW CONTROL,

¥ND QUARTER=1 975 A FAN BEARING MAD TO BE REPLACED THREE TIMES,

3RD QUARTIER=1975 INSTRUMENTATION AND CONTRUL PROBLEMS PROMPTED KIRING REVIBIONS,

4TH QUARTER=197s THE FGD 8YSTEM DEMONSTRATED AN AVAILABILITY OF @3 PERCENT.
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOUR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

GENERAL MOTORS CORPURATION: DAYTON, OHIO (CONTINUED)

IST QUARTER=1977 THERE WERE MECHANICAL PROBLEMS WITH THE VANE CAGE DRIVE. THE ACCESS DOOR
UEVELUPED LEAKS AND THE LIGUOR CORNODED THE QUTER SURFACE OF THE INLET DUCT AROUND THE ACCESS DOOR,

4TH QUARTER=1977 CORROSION AND PLUGGING PROUBLEMS CONTINUED TO HAMPER SCRUBBER OPERATIONS,
HOWEVER, USUALLY wHEN A SCRUBHER IS DOWN, THE OTHER BUILER IS FIRED UP WHILE REPAIRS ARE MADE TO THE

DUWNED UNIT,

18T QUARTER=1978 THE PRIMARY DEMISTER WAS SEVERELY CORRUDED DUE TO ACID DROPPING DOWN ONTO IT

FROM THE UPPEKX DEMISTER.

2ND WUANRTER=1978 THE FOLLOWING SYSTEM MODIFICATIONS WERE BEING PLANNEDS THE INTERMEDIATE SECTION
WILL BE REMUVED, THE PWIMARY DEMISTER wllLL BE REPLACED BY A SIMILAR VANEeTYPE HASTELLOY=G DEMISTER,
THE SECUNUARY DEMISTER WILL BE REPLACED BY A RADIAL VANE HASTELLUY=G DEMISTER, AND A CONVEX
IMPINGEMENT BAFFLE PLATE OF HASTELLOY=6 WILL BE INSTALLED ABOVE THE PRIMARY DEMISTER TO ASSIST IN
RAPID DRAINAGE UF THE ACID OROPLETS,

3RD QUARTER=1978 THE MODIFICATIUNS DESCRIBED IN THE 2ND QUARTER 1978 ARE STILL IN THE DESIGN PRO-
CES3. WORK INCURPORAYTING THE MOOIFICATIONS SHOULD BEGIN ABOUT TME END OF OCTOBER,

THE SCRUBBER LINING OF COAL TAR EPOXY WA3S ABRADED OFF AND A CARBOLENE LINER WAS INSTALLED.
THIS LINING HAS BEEN FLAKING OFF IN PLACES,

THE PH PHUBES AND PN MUNITUKING SYSTEM ARE BEING REDESIGNED SINCE THE SYSTEM CUNRENTLY IN USE
SEEMS TU BE CUNTINUALLY UUT UF CALIBNATION, AN ULTRASUNIC CLEANER WAS INSTALLED BUT IS NOT WORKING
WELL. THE PH MUNITURING SYSTEM IS A DUAL PRUBE SYSTEM WHICH ALLOWS A PROBE TO BE IN USE WHILE THE
OTHER 18 CLEANED,

4TH QGUARTER=1978 DURING THE REPURT PERIOD THE SCRUBBERS wERE RECONSTRUCTED. NEW HASTELLOV=G MIST
ELIMINATORS WERE INSTALLED, AS DESCRIBED IN 2ND QUARTER*1978, wORK 18 SCHEDULED TO BéGIN OoN
INSTRUMENTATIUN MODIFICATIUNS ABUUT MID=JANUARY, THESE INCLUDE REMOVAL OF THE FLUE GAS FLOW SENSORS
AND INSTALLATION UF A NEw PM MONITURING SYSTEM, WORK wILL BE DONE ON ONE MODULE AT A fIME' AND

ONLY 48 HOUKS OF MUTUAL DOWNTIME ANE EXPECTED FOR hOOK=UP, THE PHENOL SCRUBBER LINING SUPPLIED BY
CARBULINE HAS FLAKED UFF. NO PLANS CURMENTLY EXIST TQ0 WELINE TME SCRUBHERS,

181 UUARTER=1979 VHE INSTALLATIUN OF THE NEM HASTELLUY=G MIST ELIMINATORS HAS BEEN COMPLETED.
AN AVAILABILITY INDEX OF 80X wAS NEPURTEU FUR THE PERIUD,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE UESCRIPTIUN FUR UPERATIUNAL FGD SYSTEMS uN INOUSTRIAL BOILERS

INSTALLATIUN NAME GENERAL MOTURS CORPORATION
INSTALLATION LOCATIUN 7 PARMA, UHIU

SOUKCE CHAWACTENISTICS CUAL (245X SULFUR)

SUURCE NATING 128,400 SCFM (TUTAL = 4 BUILERS)

320,000 LB/HH STEAM (T0TAL)

NUMBER UF SEPARATE FGD UNITS H
NUMBER OF BUILENS BEING CUNTRULLED 4
SOURCE CAPACITY 64 Mh (EUUIVALENT); TOTAL = & BUILERS

(FOR TH1Y REPURT, UNLESS STATED OTMERWISE, 2000 SCPM 2 | EQUIVALENT Mn,
THIS IS BECAUSE GAS FLUW RATE I8 THE PRIMARY FACTOR IN MUDULE SIZING,)

CONTRUL SYSTEM VENUUK GM ENVI&UNMENTAL

CONTROL PNUCESS DOUBLE ALKALI (DILUTE)

NEm / RETHUFIT RETRUFIT

START=UP DATE MANCH, 1974

CONTRUL SYSTEM STalus OPERATIONAL

802 REMOVAL EFFICLENCY 90X (8U0=1300 PPM @ INLET)

PARTICULATE REMUVAL EFFICIENCY 83X (AT INLETE: UNITS {82 = 1.75 LB/MINS UNITS 384 » 1.22
LB/MIN)

WATER MAKE=UP CLUSED LoOOP

SLUUGE UR BY=PRULUCT DISPOSAL DEWATERED SLURNY TO LANDFILL

50+X SULIDS (CAS03/S0a) SLUOGE TU ODRYING POND AND LANOFILL
CONTROL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION
THE CHEVRULET PaARMA PLANT OF GENEHAL.MUTOHS IS LOCATED NEAR CLEVELAND, ONID, THE PLANT HAS FOUR
SPREAVER=STUKER AOILERS FINED oY THRAVELING GRATES, CAPABLE oF PRODUCING A TUTAL OF 320,000 LB/HR OF
STEAM AND GENENATING 1¢8,400 SCFM UF FLUE GAS, WHICH IS EQUIVALENT ToO ABOUT 64 Mw OF ELECTRICAL CAP=-
ACITY, THE CUAL FIRED In THESE UNITS URIGINATES PRIMARILY FRUM THE SOUTHEASTERN PORTION OF OHID AND
HAS THE FULLOWING AVERAGE CHARACHTERISTICS: HEAT CONTENT OF 11,300 8TU/LB, SULFER CONTENT OF 1.7 T0
2.7 PERCENT, aASH CONTENT OF 5.8 TO 14.8 PERCENT, AND A TOTAL MOISTURE CONTENT OF 7.8 PERCENT.

THE POWER HBUILEWS HAVE AN EHISS}UN CONTROL SYSTEM CONSISTING OF CYCLONE=TYPE MECHANICAL
COLLECTORS UPSTREAM OF A DILUTE DUUBLE ALXALL SCRUBBING SYSTEM, THE FGD SYSTEM SCRUBBING MODULES
WERE SUPPLIED BY KOCH ENGINEENING, INSTALLATION WAS CUMPLETED ON FEBRUARY 28, 1974. THE SYSTEM
CONSISTS GF Fuur SCRUBHBERY UPERATING IN PARALLEL. EACH SCRUBBER CONTAINS THREE BUBBLE=CAP
ABSURPTIUN TRAYS aAnp A MESH MIST ELIMINATON. THE FLUE GAS RATE IS 61,500 ACFM AT 393 F FOR EACH OF
THE FIRST Twu SCRUBBERS AND THE UUTLET TEMPERATURE IS 137 F. THE INMLET sg2 CONCENTRATION IS 78S
PPMe  THE FLUE GAS FLOW RATE IS 58,600 ACFM AT S50 F FOR THE OTHER Two SCRUBBERS AND THE OUTLET
TEMPERATURE IS8 152 F, THE INLET 802 CONCENTRATION IS 800-1300 PPM, OUTLET CONCENTRATION VARIES
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

GENERAL MOTORS CORPURATION} PARMA, OWIO (CONTINUED)

FROM 136-220 PPM FOR THE 3SCRUBBENS,

THE SULFUR DIOXIDE CONTAINED IN THE BOILER FLUE GAS 13 ABSORBED BY A REGENERATED CAUSTIC
SOLUTION (0.1 MOLAR NAOH), FORMING A SOLUTION OF SOLUBLE SODIUM SALTS. THE SPENT CAUSTIC IS THEN
REGENERATED BY REACTING THE 30D1UM SALT SOLUTION WITH SLAKED LIME, RESULTING IN THE FURMATIUN OF
CALCIUM SULFITE/SULFATE SOLIDS, WHICH ARE SEPARATED OUT OF THE SOLUTION. NEXT, S00A ASH IS
ADDED TO THE SOLUTIUN IN ORDER TU MAKE UP FOR SODIUM LOSSES AND MINEIMIZE THE SCALE POTENTIAL FROM
THE CALCIUM WHICH REMAINS IN SOLUTION, THE REGENERATED CAUSTIC FURMED 18 THEN RECYCLED BACK TO THE
SCRUBBER FOR ADDITIONAL SULFUR DIOXIDE REMOVAL, THE CALCIUM SALT AND FLY ASH SLUDGE WHICH RESULTS
I8 DEWATERED AND HAULED AWAY BY TRUCK TO AN OFF<=SITE LANOFILL.

EQUIPMENT SPECIFICATIONS

SCRUBBERS, EACH OF THE # SCRUBBERS I3 10,5 FT DIA X 22,5 PT HIGH X 11 GAUGE THICK AND CONTAINS 3
BUBBLE=CAP TRAYS, ALL THE SCRUBBERS AND TRAYS ARE MAOE OF 316L 38, THE SCRUBBERS NAVE A TURNDUWN
RATIO OF 3 AND ALSO HAVE A BYPASS DUCT, TME DESIGN L/6 RATIO 18 20 GALLONS/ACF BUT TWIS

MAY BE VARIED DURING OPERATION., THE PREBSURE DROP ACROSS THE SCRUBSBER RANGES BETWEEN B=9 IN, WG,

OEMISTERS, ORIGINAL 316 38 MIST ELIMINATORS WERE CORRODED ODUE TO CONDENSATION AND WERE REPLACED BY
FLEXIMESH=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 40 WP,

CHEMICAL MIX TANKS & AGITATORS, BOTH THE MIX TANKS ARE MILD STEEL WITH 5000 GALLONS CAPACITY, THE
OESIGN RESIDENCE TIME 13 7 MINUTES, NEW AGITATORS ARE PROPELLER TYPE. THESE ARE SPECIALLY DESIGMED
TO GIVE RIGHER FLOW RATE THROUGH THE BLADES., THE DRIVE RATINGS ARE S HP AND 45 RPM.

CLARIFIERS, BUTH THE CLARIFIERS (60 FT DIA X 14 FT LIQUID DEPTH) HAVE A CONICAL BOTTOM AND 300,000
GALLOUNS CAPACITY, THE OESIGN RETENTION TIME IS ABOUT 4 HOURS AT A FLOW RATE OF 1200 GPM,

VACUUM FILTERS., BOTH THE VACUUM FILTERS HAVE S00 3Q. FT. OF SURFACE AREA WITH A 10 FT DRUM DIA=

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

FILTRATE TANK/PUMPS. THE TANK (4 FT DIA X 7 FT HIGH) IS MILD STEEL AND HOLDS 660 GALLUNS OF
FILTRATE. THE PUMPS ARE MILD STEEL CENTRIFUGAL AND MAVE A CAPACITY OF 300 GPM AT 15 FT, OF HEAD.

EARLY PROBLEMS AND SOLUTIONS
THE 3YSTEM WAS STARTED UP ON FEBRUARY 28, 1974 AND BY APRIL 31, IT MAD UPERATED FOR 264 HOURS,
THERE WERE TWO SCHEDULED SHUTDOWNS DURING TMIS PERIOD FOR EQUIPMENT INSPECTION, THE SECOND SHUTDOWN
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STATUS TO APRIL 1979
SECTIUN 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS CORPORATION; PARMA, OHIO (CONTINUED)

REVEALED THAT SOLIDS WERE NOT BEING OISCHARGED FROM TME 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. PREMATURE CAKE CRACKING IN THE VACUUM FILTERS REQUIRED THE PRESENCE OF AN OPERATOR
DURING OPERATION, CAKE WASHING 70O REOUCE LOSSES wAS 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 CORROSION OR ABRASION IN THE PUMPS
OR PIPING.

THE SYSTEM WAS SHUT DUWN FROM MAY 1 TO MAY 28, 1974, BECAUSE OF UNEXPECTED BUILDUP OF SOL1DS IN
THE CLARIFIER, WITH SUBSEQUENT OVERFLOW INTO THE SCRUBBER, THE PROBLEM WAS SOLVED BY 1; USING
A POLYMERIC FLOCCULATION AGENT TO ATTAIN BETTER SETTLING AND 2; WITHORAWING SLUDGE FROM THE
CLARIFIER AT MORE FREQUENT INTERVALS. SYSTEM AVAILABILITY TO THE BOILER WAS 87 PERCENT IN APRIL
1974, LESS THAN 10 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 GRAVITY
FLOW LINES WITH AN OPEN FLUME THAT CAN BE EASILY CLEANED. THE OPERABILITY INDEX FOR THE FGD SYSTEM
INCREASED.SIG”IFICANVLY THROUGHOUT THE COURSE OF 1976,

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

OPERATING MISTORY

OPERATION HOURS
MONTH  BOILER FGD SYSTEM OPERABILITY ()
MAY=JUN, 75
THE SYSTEM WAS RESTARTED AND PARTICULATE TESTS WEME CONDUCTEL IN MAY. THE SYSTEM WAS SHUT DOWN DUE
TO PLUGGED CHEMICAL FEED LINE TO THE CLAKIFIER AFTER RESTART. AROUND JUNE 10, THE SYSTEM WAS
SHUTDUWN BECAUSE OF SIMILAR PLUGGING IN ANOTHER PART OT THE LINE. THE UNIT RAN FOR ABOUT TWO WEEKS
IN JUNE,
JUL.=AUG, 75
THE FGD SYSTEM WAS DOWN IN JULY AND AUGUST FOR REPLACEMENT OF GRAVITY FLOW LINE WITH AN OPEN FLUME.
oct, 75 233 1848 79 |
THE FGD SYSTEM RESTARTED ON SEPTEMBER 8, AND OPERATED DURING THIS PERIOD AT AN AVAILABILITY PACTOR

OF 80 PERCENT, THE FIGURES GIVEN FOR UCTOBER REPRESENT TME OPERATION HOURS FROM SEPTEMBER & TO
NOVEMBER 9,

DEC. 75 213S 1250 59

HOLIDAY SHUTDOWN FROM 12/23 Y0 174, ODUE TO PROBLEMS WITH SOLIDS AND SOLIDS CARRY=QVER, G.M, CON=
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S8ECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOJILERS
GENERAL MOTORS CORPORATION: PARMA, OHIO (CONTINUED)

OPERATION MOURS
MONTH  BOILER FGD SYSTEM OPERABILITY (X)
DUCTED STREAM TESTS DURING DECEMBER TO DETERMINE wHETHER THE CARRY=~OVER OF 3SO0LIDS WAS DUE TO A WIGH
SOLIDS RECIRCULATION RATE., THE FGD SYSTEM WAS DOWN MOST OF DECEMBER B8ECAUSE OF THESE TESTS, WHICH
CAUSED THE LUW OPERABILITY FACTUR,
FEB, 76 2997 1196 40
GeMo HAS FOUND SOL1DS CONCENTRATION IN THE CLARIFIER TOO MIGH FOR EFFICIENT SYSTEM OPERATION. AlD.
LITTLE wAS SCHEDULED TU CONDUCT TESTS ON THE SYSTEM IN APRIL A8 PART OF AN EPA EVALUATION PROGRAM,
MAR, 76 1379 240 ?
APR, 78 1084 047 78
THE LOW OPERABILITY INOEX DURING THE MONTH OF MARCH RESULTED PROM EXTENSIVE MODIFICATIONS PERPORMED
UN THE SYSTEM BY GeMe DURING THIS PERIOD THE SCRUBBEN BLOWDOWN AND SCRUBBER FLOW INDICATION SYSTEM
WAS REVISED, FROM APRIL 19 TO THE ENO UF THE MUNTH THE SYSTEM WAS OPERABLE 100X, OURING THIS
PERIQU ALL SYSTEM MODIPICATIONS WERE COMPLETED ANO ALL MAJOR PROBLEM AREAS CORRECTED,
MAY 76 1149 1082 91
JUN, T6 924 816 48
ONE SYSTEM UPSET OCCPRNID DURING THE PERIUD DUE TO AN OPERATOR ERROR, BOILER HOURS WERE LOW IN JUNE
BECAUBE OF LOW PROCESS DEMAND., THE SCRUSBING SYSTEM CHARACTERIZATION STUDY WAS CONCLUDED ON MAY 14,
Juks Te 9 599 100
AUG. 7o 7"s 718 100 ‘
THE SOLLER LOAD DEMAND WA VERY LIGHT OURING THE RLPORT MONTHS, REQUIRING ONLY ONE BOILER BEING
CUNTINUUUSLY ON LIME. THE BYSTEM wAB DOWN FOR A ONE~WEEX PERIUD BECAUSE OF THE ANNUAL PLANT
INVENTORY, MUDLFICATIONS 1U THE UPERATION OF THE OF THE GAS SCRUBBING SYSTEM MAVE INCLUDED!
ELIMINATION UF POLYMERIC ADVITIUN,
ELIMINATION UF BLUDGE BLANKET FUR FILTRATION,
HIGH PERCENT SULFATE CONCENTRATION IN THE FILTER CAXRE,
INCURPURATION UF PH CUNTROLLER IN THE CHEMICAL MIX TANK REGULATING THE LIME FEED INTO SYRTEM,
P CUNTROL SHOULL WEDUCE THE STOICHIUMETRIC WEQUIREMENTS FRUM TME 1.29%1.30 RANGE DOWN TO

1sl0=],dv,
SEP, 74 809 223 40
0CT, 76 1174 134 3

THO BUILERS AND THEIN COWREBPUNDING BCWUBBER MOOULES WERE [N SERVICE DURING THE MONTH, OPERATIOM
TIME WAS LUUGED PNIMARILY IN THE INITIAL PART OF THE MONTH, A NUMBER OF PROBLEMS WERE ENCOUNTERED,
FURCING A SHUTDUWN THKUUGHOUT THE REMAINDER OF THL MONTH., THESE INCLUDRDS

S0LIDS DEPUBITIUN AND PLUGGING GF THE CHEMICAL TANKS AND REACTURS, REQUIRING BHUTOONN/CLEANOVT,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTURS CORPURATION; PARMA, OHIO (CONTINUED)

OPERATION MHOURS

MONTH BOILER FGD SYSTEM UPERABILITY (X)

REPLACEMENTY OF DEMISTER PADS,

AGITATOR PROBLEMS, .
THE SYSTEM WAS RETURNED TO SERVICE THE SECOND wEEK IN UCTUBER. TWO BOILERS AND THEIR CORRESPONDING
SCRUBBERS WERE PUT WACK IN THE GAS STREAM, PROBLEMS ENCOUNTERED STEMMED PRIMARILY FROM A MECHANICAL
COLLECTOR MALFUNCTIUNING RESULTING IN EXCESSIVE PARTICULATE LOADING IN THME MODULES AND EVENTUALLY
CAUSING WIDESPREAD PLUGGING OF THE LOWER BUBBLE=CAP TRAYS, SHUTOOWN ANO CLEANOUT OF MODULES PLUS
REPAIRS TO THE MECHANICAL COLLECTOR WERE REUUIRED. SYSTEM RESTART OCCURRED NOVEMBER 8.
MAJOR MOOIFICATIONS PERFORMED TO THE DOUBLE ALKALI SYSTEM OURING 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 DISITAL READGUT 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, 70 1321 787 60
DEC, 76 1559 349 22
DURING THE LATTER PART OF NOVEMBER AND EARLY OECEMBER, THE SCRUBBERS WERE TAKEN OUT OF THE FLUE GAS
PATH BECAUSE OF CONTINUED SOLIDS BUILDUP IN THE MIX TANK. IN ADDITION, SOME PIPING ARRANGEMENTS
WERE MODIFIED AND THE GEAR REDUCER IN THE MIX TANK HAD TO BE REPLACED. TME FGD FIGURES REPORTED FOR
THE MONTH OF ODECEMBER ARE NOT FULLY REPRESENTATIVE BECAUSE IT IS PART OF THE LUCAL UAW CONTRACT THAT
ONLY UAW PERSONNEL CAN OPERATE THE FGD SYSTEM AND THEREFORE THE SCRUBBERS COULD NOT BE OPERATED.
JAN, 77 1852 608 33
FEB. 77 1862 892 61
THERE wAS A FAILURE OF THE AGITATORS AT THE MIX TANKS. THEY WENRE LATER REPLACED w]TH NEW ONES,
THE PLANT WAS 3HUTOUWN FOR SOME PERIOD DUE TO CUTBACK OF NATURAL GAS SUPPLY AND REWUEST TO CURTAIL
ELECTRICAL CONSUMPTION,
APR, 77 1300 1158 89
MAY 77 1222 1118 92
BOILER HOURS WERE LOW DUE TU REDUCED SUMMER REQUIREMENTS.
JUN, 77 1180 1193 94
JUuL. 77 T0e 27e 39
THE FGO SYSTEM GAVE A VERY HIGH UPERABILITY FOR JUNE. THE FGD SYSTEM WAS DOWNN FOR A CONSIDERABLE
PORTION UF JULY. THE CHEMICAL MIX TANK BLEED OFF LINES AND OTHER PIPING HAD TO BE CLEANED OF
SEDIMENTED SOULIULS.

AUG, 77 755 678 90

3P, 77 To4 480 71
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

GENERAL MOTORS CORPORATION; PARMA, OHIO (CONTINUED)

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

SUMMER AN ANNUAL FGD OVERHAUL 13 CARRIED OULT,

oCt. 77 - 1277 398 3
NOV, 77 1380 920 67
DEC, 77 1790 968 sS4

_TH! CHEMICAL MIX TANK AGITATORS WERE TOTALLY REDESIGNED AND REPLACED BY MIGH=CARBON STEEL, PROPELLER
TYPES, THE BLADES WERE SPECIFICALLY DESIGNED TO INCREASE THE FLOW THROUGH THE PROPELLERS, THUS

INCREASING THE INTENSITY OF MIXING, OUE TO THANKSGIVING HOLIDAYS IN NOVEMBER AND CHRISTMAS AND NEW
YEAR HOLIDAYS IN DECEMBER, THE FGO SYSTEM HAD LOWER OPERATION HOURS, SOME OF THE BOILERS MAD TO BE

RUN FOR BUILDING MAINTENANCE.,

18T QUARTER=1978 THE BOILERS OPERATED FOR 3370 HOURS WHEREAS THE FGD OPERATED FOR 70 HOURS,

THE OPERABILITY INDEX wAS THEREFORE 1.25%. THE RAKE SHAFT IN THE THICKENER NAS BROKEN IN EARLY
JANUARY, THERE WAS A CONSIDERABLE DELAY IN RECEIVING REPLACEMENT PARTS. IN ADDITION, SEVERE WINTER
(BLIZZARD, HEAVY SNUW) MADE 1T IMPOSSIBLE TO PERFORM ANY REPAIRS,

2ND QUARTER=i978 THE FGOD SYSTEM OPERATED FOR 2669 HOURS, AND THE BOILERS DPERATED FOR 3414 HOURS.
THE OVERALL OPERABILITY WAS 78.2 PERCENT, 1IN APRIL, THE PIPELINES WERE FLUSHED AND CHEMICAL TANKS
WERE CLEANED ALONG WITM SCRUBBER INTERNALS, STACKS AND MIST ELIMINATORS., IN JUNE, THE AVAILABILITY
WAS 100 PERCENT. DURING THE SUMMER QUARTER, USUALLY A LOW=LOAD PERIOD, SEVERAL MODIFICATIONS WERE
ScﬁEBULED. "NEW VACUUM PUMPS ANO FILTERS WILL BE INSTALLED, AND THE LUIME SLURRY FEED PUMPS

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

NYLON, THIS IS DUE TO THE POOR FILTERING CHARACIERISTICS OF THE NYLON (PLUGGING).

3RD QUARTER=1978 FOR THIS PERIOD THERE HAS BEEN NO DOWNTIME DUE TO EQUIPMENT OR PROCESS FAILURE.
WARREN=RUPP DIAPHRAGM PUMPS WERE INSTALLED TO REPLACE THE EXISTING LIME SLURRY FEED PUMPS, THE

PLANT REPORTED 100X OPERABILITY,

4TH QUARTER=1978 DURING OCTOBER AND NOVEMBER THE BOILERS OPERATED 2815 HOURS AND THE FGD SYSTEM
QPERATED 670 HOURS FOR AN UPERABILITY OF 23,8%, NEN FRP STACKS (4,5 FT, DIA., X 38 FT. MIGH) WERE
MOUNTED ON TOP OF THE ABSORBERS, REPLACING THE OLD STAINLESS STEEL-LINED ONES WHICH 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 CHEVRON DEMISTER. DURING THE RECUNSTRUCTIUN, WATERLINES WERE TESTED IN PREPARATION

73



STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTIUN FOR OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS CORPORATION; PARMA, OMID (CONTINUED)

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 BUILERS OPERATING SIMULTANEQOUSLY.

18T QUARTER=1979 OURING THE PERIOD UF DECEMBER, JANUARY, AND FEBRUARY, THE BOILERS OPERATED A
TOTAL OF 6242 WOURS, AND THE SCRUBBERS 2436 WUOURS, TnE OPERABILITY INUEX wAS THEREFORE 39%,
CHEMICAL BALANCE PNUBLEMS WERE ENCOUNTERED IN DECEMBER AND CONTINUED THROUGH MOST OF THE PERIOD.
HIGHW PN CAUSED PLUGGING IN THE TOP TRAY, THE PN PROBES USED FUR CONTROLLING CHEMICAL FEED wWERE
RELOCATED, MIGH EXCESS AlR AND CHANGES IN THE L/G RATIO ARE BELIEVED TO BE THE CAUSE, THE LIGUOR
IN THE BOTTOM TRAY 1S BEING ACIDIFIED WHILE THE TUP TRAY 19 NOT. NORMAL PH CNANGE (TOP TRAY TO
BOTTOM TRAY) IS IN THE i=2 RANGE. CHANGES IN PH OF 3eg UNITS ARE BEING NOTED, WITH A LOWER=THAN=
NORMAL PH IN THE BUTTOM TRAY ANO A MIGHER=THAN=NORMAL PN IN THE TOP TRAY,
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STATUS TO APRIL 1979

SECTION 9 (CONTINUED)

PERFURMANCE DESCRIPT(ON FOR OPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BUILEKS

INSTALLATION NAME
INSTALLATION LOCATION

SOURCE CHARACTERISTICS

SQURCE RATING

NUMBER OF SEPARATE FGD UNITS

NUMBER OF BOILERS BEING CONTROLLED
SOURCE CAPACITY

CONTROL SYSTEM VENDOR

- CONTROL PROCESS

NEW / RETROFIT
START=UP DATE

CONTROL SYSTEM STATUS

802 REMOVAL EFFICIENCY
PARTICULATE REMOVAL EFFICIENCY
WATER MAKE=uUP

SLUDGE OR BY=PRODUCT DISPUSAL

CONTROL SYSTEM COST

GENEKAL MUTORS CURPURATION
PUNTIAC, MICHIGAN
COAL (0,84X SULFUR)
ALSO nOOD, PAPER, ANU CARDBOARD,
107,300 SCFM (TOTAL = 2 BOILERS)
350,000 LB/HR STEAM (TOTAL = 2 BOILERS)
2
e
S3 Mw (EQUIVALENT); TOTAL = 2 BULLERS

(FUR THI3 REPURT, UNLES3 STATED OTHERWISE, 2000 SCFM = 1| EQUIVALENT Mw,
THIS 1S BECAUSE GAS FLUW RATE IS THE PRIMARY FACTOR IN MUDULE SIZING.)

GM ENVIRUNMENTAL

SOLIUM HYDRUXIDE SCNUBBING

NEW

APRIL, 1976

SYSTEM OPERATED TwO MUNTHS IN EARLY 1973,
UPERATIUNAL

NOT DETERMINED

85X

OPEN LUGP; SO 6PM

DEWATERED SLURRY TU LANOFILL

SX SOLIDS SLURRY DEWATERED AND TO LANDFILL

SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

THE GENERAL MOTUR3 TRUCKS AND COACH PLANT LOCATED AT PUNTIAC, MICHIGAN OPERATES SEVERAL BOILERS

TO GENERATE 3TEAM FOR BUILDING MEAT AND PROCESS REQUIREMENTS, 1IwO OF THESE BOILERS, NUS. & AND 8,

ARE SPREADER STOKERS AND FIRE A MIXTURE OF COAL (0,84x SULFUB) AND SOLID WEFUSE (PAPER AND CARD=
BOARD). BOILER NO. 6, INSTALLED IN 1972 8Y ERIE CITY, IS RATED AT 188 MM BTU/HR GR 150,000 LBS/MR
OF 3TEAM, BOILER NU. 8, INSTALLED IN 1972 BY RILEY, 13 RATED AT 250 MM BTU/MR OR 200,000 LBS/HR
OF STYEAM, THE PARTICULATE EMISSIONS ARE CONTROLLED BY MECHANICAL COLLECTORS SUPPLIED BY ZURN
INDUSTRIES, OESIGNED TO OPERATE AT 93% EFFICIENCY, WITH A PRESSURE DRUP OF ABOUT 3 IN. WG,

PEABODY ENGINEERING SUPPLIED 2 WET SCRUBBERS IN APRIL 1976, PRIMARILY FOR ADDITIONAL PARTICULATE
CONYROL; EACH SCRUBBER(12 FEET DIA X 21,3 FEET WIGM) CUNTAINS 3 IMPINGEMENT TRAYS AND OPERATES
WITH AR L/G OF S GAL/10UU ACF, THE SCRUBBER EFFLUENT I8 MIXED wITH CAUSTIC AND MAKEUP WATER IN A
MOLD TANK, AND PUMPED TO A CLARIFIER. THE OVERFLOW 13 RECYCLED TO THE SCRUBBER, THUS SIGNIFICANT
302 CONTROL IS ACHIEVED. THE UNDERFLOW IS SENT TO A WASTE TREATMENT PLANT, WHERE THE FLYASH IS RE=
MOVED AND LANDFILLED. THE EFFLUENT DISCHARGE FROM THE WASTE TREATMENT PLANT IS 10 = 25 GPM,

735
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SECTIUN 9 (CONTINUED)
_PERFORMANCE QESCRIPTION FOR UPERATIONAL FGU SYSTEMS UN INDUSTRIAL BOILERS
GENERAL MOTURS CORPURATIONG PONTIAC, MICHIGAN (CONTINUED)

THE SCRUBBERS, TRAYS, AND MIST ELIMINATURS (RADIAL VA&E TYPE) ARE ALL MADE OF 31sL S8,
REFER TO FIGUNE 14=14 IN SECTION 14 FUR A DETAILED PROCESS FLOW DLAGRAM UF THIS SYSTEM,

OPERATING HISTORY
2ND QUARTER~1970 UNSTABLE PH CONTROL AND WEAR OF MECHANICAL EQUIPMENT HANULING THE FLYASH SLURRY
WERE MAJOR STARTUP PROBLEMS.

3RO QUARTER=1977 AN AVAILABILITY OF 100 PERCENT WAL BEEN REPORTED WHEN BURNING A MIXTURE OF COAL
AND REFUSE. THE 3CNUBBER DISCHARGE SLURRY CAUSED WEAR DUE TO ITS FLYASH CONTENT,

4TH QUARTER=1977 FLYASH ABRASION IN THE PUMPS AND PIPING CONTINUED TO BE THE PROBLEM.
18T QUARTER=1978 FLYASH CAUSED SERIOUS EKOSIUN OF LIGUID HANDLING EGUIPMENT,

8ND QUARTER=1970 IT WAS DECIDED TO INSTALL PRESSURE FILTERS IN THE SCRUBBER EFFLUENT LINES TO
REMOVE FLYASH,

3RD QUARTER=1973 THE PRESSURE FILTERS WERE INSTALLED AND ARE WORKING WELL., NO OTHER
PROBLEMS OCCURRED DURING THE REPORT PERIOD,

4TH QUARTER=1978 NO NEw OPERATING PROBLEMS DEVELOPED ODURING THIS REPORT PENIUD, THE PR!'SUR!
FILTERS wERE INSTALLED IN THE RECIRCULATION PIPING BETWEEN THE RECYCLE PUMP AND THE INLET TO THE

ABSORBER. THEIR PERFURMANCE THUS FAW HAS BEEN RATED AS EXCELLENT,

187 QUARTER~1979 AN AVAILABILITY UF 100% wAS REPONTED FUN THE PERIOD., NO OPERATING PRUBLEMS
WNERE ENCOUNTEREU,
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STATUS TU APNIL 1979
SECTIUN 9 (CUNTINUED)

PENFURMANCE DEDCHIPTIUN FON UPERATIUNAL Fi0 SYSTEMS UN INDUSTINIAL BUILERS

INSTALLATIUN nAME GENERAL MOTORS CORPURATIUN
INSTALLATIUN LUOCAT U §T, LOUES, MISSOURI

SOQURCE CHARACTERISTICSY CUAL (35,2% SULFUR)

SUUKRCE NATING 64,000 SCFM (TUTAL = 2 BOILERS)
NUMBER UF SEPARATE FlLbu UNLTY ]

NUMBER UF BOILEKS bEING CUNTRULLED 2

SUUNCE CAPACLTY 3¢ mMn (TOTAL = 2 BUILENS)

(FUOXN THIS WEPUWRT, UNVLESS STATED UTHERWISE, 2000 SCFM s 1 EQUIVALENT Mn,
THIS 13 HECAUSE GAS FLUm RATE [S THE PRIMANY FACTUR IN MUDULE SIZING.)

CONTHROL SYSTEM vEnDUR AoDs LLITTLE

: CUNTRUL PNUCESS SUDLUM HYDRUKIDE SCRUBBING
NEW / RETWOF LT RETRGF LT
STAKT=UP DATE 1972

) CUNTRUL SYSTEM STATUS OPERATIUNAL
302 REMUVAL EFFICIENCT 9Uer (2000 PPM & IWLET)

= PARTICULATE NEMUVAL EFFICIENCY REMUVED BY PRECEUING CYCLONE AND ESP

) WATEN MAKE=UP UPEN LUUP
SLUDGE OR BY=PRODUCT LISPUSAL WASTEWATER TREATMENT AND DISCHARGE TO CITY SEWER

NA2SUS UXIDIZED TU NA2304, PH NEUTRALIZED AND OISCHARGED TO
e CITY SEmMER SYSTEM
CONTROL 3YSTem CONT SEE SECTIUN 13 FOR DETALILED ECUNOMIC INFURMATION

BACKGROUND INFORMATION
THE GENERAL MUTUKS CORPURATIUN PLANT LOCATED IN ST, LOUIS, MISSUUNI GPERATES 4 COAL=FIRED BOIL~

ERS. TwO UF THESE BUILERS, UNE PULVERIZED CUAL<FIRED AND THE UTHER A SPREADEN STOKER, ARE RATED AT

A TOTAL OF 250,000 LB/KR STEAM ANU GENERATE ABUUT 64,000 SCFM UF FLUE GAS. CUAL CUMPOSITION 19

-~

TYPICALLY 3.2% SULFUK AND 10X ASH, TME ST, LOUIS S02 EMISSIUN REGULATIUN OF 1.4 LBS/MM 8TU APPLIES
UNLY FRUM OCTOBER THRUUGH MARCH, AND THE SCRUBBENS OPERATE UNLY DURING THIS PERIUD. FLUE GAS FROM

; ALL FOUR BUILERS EXITS THNUUGH A CUMMUN STACK AND SUFFICIENT FLUE GAS FRUM THE TWU CONTROLLABLE

Ié BOILERS 1S SCRUBBEL TU MAINTAIN THE FEGULAYION AT THE STACK UUTLET, TME REMAINING FLUE GAS BYPASSES
THE SCRUBBERS, AND A CUMPLEX DAMPER SYSTEM ALLUWS PLANT PENSUNNEL TO VARY THE SCRUBBER/BYPASS RATIO.

B0TH BOILERS ARE EQUIPPED WITH CYCLUNES FUR PARTICULATE REMUVAL, AND THE PULVENIZED COAL UNIT ALSO

UTILIZES AN ESP.
: THE SCKUBBER CUNSISTS UF A THREE=STAGE IMPINGEMENT TUOWER WITH A CHEVKRON MIST ELIMINATOR, THE
E; SYSTEM IS EUWULPPEL wiTH DINECT STEAM CUIL REMEAT., THE TRAY TUWEK AND MIST ELIMINATUR ARE CUNSTRUC=
TED‘DF Stol. STAINLESS SIEEL.
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SECTION 9 (CdNIlNUED)
PERFURMANCE ODESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GENERAL MOTORS COURPURATION; S1, LUUIS, MISSOURI (CONTINUED)

OPERATING HISTORY

3R0 WUARTER=1977 AN OPERABILITY UF 100% WAS REPORTED OURING THE MAY=AUGUST PERIOD.
4TH YUARTER=1977 IN SPITE OF A CHEVRON DEMISTER AND 60 F REHEAT, THE STACK LINER WAS CORRODED,
18T QUARTER~1978 THE OUCTWORK DUWNSTREAM OF THE SCRUBBERS DEVELOPED SOME LEAKS.

2ND QUARTER=1978 A HMURIZOUNTAL POURTION OF THE DUWNSTREAM OUCTNORK,ABOUT 15+20 FEET IN LENGTH, WItL
BE REDESIGNED TU AVOID STAGNATION OF EXHAUST GASES

3RD QUARTER=1974 THE DOWNSTREAM DUCTWORK WAS RECONSTRUCTED OURING THE REPORT PERIOD.

4TH QUARTER=1978 NO NEW FGD=RELATED PROBLEMS HAVE OEVELOPED OURING THME REPORT PERIOD. HOWEVER,
THE PLANT HAS REPORTED THAT PLUME OPACITY HAS BECUME A PROBLEM,

18T QUARTER=1979 PLANT PERSUNNEL REPORTED AN AVAILABILITY OF 90X FOR THIS PERIOD. A SHORTAGE OF
CAUSTIC REAGENT WAS RESPONSIBLE FOR SOME DUWNTIME OURING MARCH, AL30, FAN BEARINGS MAD TO BE
REPLACED. THE COAL FIRED BOLLERS AND ACCOMPANYING 302 CONTROL SYSTEMS WERE SHUT DOWN FOR TME
SUMMER AT THE END OF MARCH.,
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STATUS TO APRIL 1979

SECTIUN 9 (CONTINUED)

PERFURMANCE DESCHIPTIUN FOH UPERATIUNAL FGU SYSTEMS UN INDUSTRIAL BOILERS

INSTALLATIUN NAME
INSTALLATION LOCATIUN
SOURCE CHANACTERISTICS

SOURCE RATING

NUMBER UB SEPARATE FGD uNITS
NUMBEN OF BUILENS BEING CUNTROLLED
SOUNCE CAPACITY

CONTROL SY3TEm VENDUN
CONTROL PROCESS

NEW / RETROFIT

STANT=UP DATE

CONTROL SYBTEM BTATUS

802 REMUVAL EFFICIENCY
PARTICULATE REMOVAL EFFICIENCY
WATER MAKE=yp

BLUVGL UN BY=PRUDUCT DISPUSAL

CONTROL BYSTEM CO81T

GENEKAL MOTURS CORPURATIUN

TUNUWANDA, NEW YOURK
CUAL (1,2% SULFUR)
92,400 SCFM (TOTAL = 4 BUILERS)

36,000 ACFM @ 40 F, FUX EACH OF 3 FGD SYSTEMS
39,600 ACFM @ 350 F, FUR | FGD SYSTEM

340,000 LB/rin STEAM (TOTAL = 4 BUILERY)

4

4

46 Mn (EQUIVALENT)3 TUTAL = 4 BOILENS

(FOR THIS REPUWT, UNLESS STATED UTHERWIBE, 20v0 SCFM s 1 EGUIVALENT mn,
THIY I8 BECAUSE GAS FLUW RATE I8 THE PRIMARY FACTOR IN MODULE SIZING,)

FMC ENVINUNMENTAL EQUIPMENT

SUOIUM HYOROXIDE SCNUBWING

NETROFLTY

JUNE, 197%

OPERATIONAL

90X=95X (1,000 PPM @ INLEY)

90X (1.0 LO/MM BTU AT INLET)

OPEN LUOP

WASTEWATEH THEATMENT )

FLY ABH AND WAQBU3I/B04 WABTE LIGUUN DEWATENED AND THEN T0
BANITARY LANOFILL

SEE SECIION 13 FUR DETAILED ECONOMIC INPORMATLIUN

HACKGNUUND INPURMATION

THE CHEVAROLET DIVISIUN UF GENENAL MUTURS HAS A MUTUN PRODUCTIUN PLANT AT TONUWANDA, NEW YURK,

THERE ARE 4 CUALSFIRED BUILERS AT Twg FACILITY WHICH BURN 1,36 PERCENT SULFUN COUAL WLITN A HEATING
VALUE OF 1&,090 BTU/LB, THE TUTAL CUAL FEED RATE 18 17 TONS/WR AMICH 18 EGQUIVALENT TUO 412 MM BTU/HR

WHICH 18 EGUIVALENT TU 4e Mm UF ELECINICAL GENERATIUN,

ONE SCRUBBER WANDLES 39,000 ACFM AT 380 F WHENEAS LACH UF TME OTHER THREL 36,000 ACFM AT 406 F,

ACROBS KACH BCWUBHER 1IN U IN, WG,
TANK,

THERE I8 A CYCLONE BEPUNE AND AFTER BCRUBBER FUR UUBT COLLECTIUN AND MI3T HEMUVAL PUKFUBES, RESPEC
TIVELYs THE VARIABLE THROA! VENTUNW] SCWUBHERE WERE SUPPLIED BY FMC CURP, TME PN OF KRECYCLE
SCRUBBER L1UUUR 18 CUNTROLLED AT 7.0 ANG A L/ RATIO UF 20 GALLUNB/10UU ACF 18 USKEDs PNEBSURE DNOP
CAUSTIC B8UDA 18 ADDED TU THE BPENT LIOUOR IN A SEFARATE RECYCLE
THE oLEED OFF NATE FRUM THE NECYCLE TANA VARIES FROM 2% © 100 GPM, THE DISCHANGE CONTAINS
THE FLYASBH 1B CUNTHULLED AT LESS THAN 1X SUSPENDRU BULIDS. THE EFFLUENT

IS DIBCHANGED TU THE WASTE TREATMEN! PLANT AFTER AERATIUN, THE AVERAGE INLET CONCENTRATIONS ARE

LA



STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BUILERS
GENERAL MUTORS CORPORATION; TONOWANDA, NEW YORK (CUNTINUED)

0e85 LB/MM BTU UF SU2 AND 1 LB/MM BTU UF PARTICULATE. THE EFFICIENCY OF 502 REMUVAL IS 90X WHEREAS
THAT OF PARTICULATE KEMUVAL 1S 803-95x,

EACH SCRUBBER AND THE CYCLUNIC DEMISTER 15 MADE OF 316L SS. PLUME REHEAT IS NOT INCORPORATED
INTO THE SYSTEM. THE ENERGY REQUIREMENTS FOR THE SYSTEM ARE ABOUT 3 = SX OF THE FUEL BURNED.

REFER TO FIGURE 14=15 IN SECTIOM 14 FUR A DETAILED PNOCESS FLUW DIAGRAM UF THIS SYSTEM,

UFPERATING HISTORY

3RD QUARTER=1977 AVERAGE OPERABILITY DURING THIS PERIOD WAS REPORTED TO BE 100X.

4TH QUARTER=1977 MAJOR PHOBLEMS HAVE BEEN Ph CONTROL ANO RECYCLE PIPE ERUSION. CONTROL
SENSORS/MODULATING MIXER VALVE REPLACED FUR PH CONTROL AND CAST IRON PIPE WAS USED To
REPLACE 33 RECYCLE PIPING. DURING NOV = DEC CONDENSATION FOLLUWING THE DEMISTER

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

18T QUARTER=1978 THE STACK WAS NOT RELINED.

2ND QUARTER=1978 ONE MORE CYCLONE wILL BE RETROFITTED AFTER EACH BOILER IN ORDER TD REDUCE THE
PARTICULATE LOADING TO ThE SCRUBBERS.

3RD QUARTER=1978 A MIST ELIMINATOR WILL BE INSTALLED TO PREVENT FURTHER CORROSION OF THE STACK
LINER. THE LINER WILL EITHER BE REPLACED OR COATED WITH AN ACID=RESISTANT MATERIAL.

4TH QUARTER=1974 NO DEFINITE PLANS HAVE BEEN MADE REGAKDING THE STACKS. THE ORIGINAL STACKS
(MOUNTED ATUP THE ABSORBERS) ARE STAINLESS STEEL. THEY ARE COWNRUDED, BUT NUT BEYOUND USE. THE MIST
ELIMINATORS TU BE INSTALLED wWILL Bt CHMEVRUN=1YPE, THE MATERIAL HAS NOT BEEN SELECTED, wUT SOUME SORT
OF PLASTIC IS CUNSIDERED LIKELY. THEKE AKE NU PLANS TO ADD CYCLUNES FOLLOWING THE BUILERS, A FACT
ERRONEOUSLY REPURTED DURING THE 2ND GUAKTER,

18T QUARTER=1979 AN AVAILABILITY INDEX OF 100% wAS REPURTED FUR THE PERIUD. NO DECISION

HAS BEEN MADE REGANDING THE 3TACKS,
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)

FPERFURMANCE UESCRIPIIUN FUR UPERATIUNAL FGUO SYSTEMS UN INDUSTRIAL BOILERS

INSTALLATIUN NAME GEUKLIA=PACIFIC PAPER CU,
INSTALLATIun LULCAT]1uwn CRUSSETT, AKKANSAS

SUURCE CRARACTERISTICS BARK,CUAL/UIL (1,5% = e¢.uX SULFUN)
SOURCE KATInG €20,000 SCrm (1 BUILER)

NUMBEN OF SEPARATE FLU ULNLTS 1

NUMBER UF BUJLERS bEING CONTRULLED 1

SOURCE CAPACITY 110 ma& (EQUIVALENT)

LFUR TH1S REPORT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mw.
THIS IS BECAUSE GAS FLOW RATE I3 THE PRIMARY FACTOR IN MODULE SIZING,)

CUNTROL SYSTEM VENDUR NEPTUNE A[nPUL, INC.

CONTROL MRUCESS CAUSTIC WASTE STREAM

NEW / RETRUFIT NE W

STAKT=UP DATE JULY, 1975

CONTROL SYSTEM STATUS ' UPERATIONAL

302 REMUVAL EFFICLENCY 80X (S00 PPM @ INLET)

PARTICULATE REMUVAL EFFICLENCY 90X (0,5 GR/SCF AT INLET)

WATER MAKE=uP UPEN LOOP; SCRUBGBED WITH 2,300 GPM "BLACK WATER® FROM PULP
MILL,

SLUUGE UR BY=PROOUCT DISPOSAL WASTEWATER TREATMENT ANV DISCHARGE TU CITY SEWER

CONTROL SYSTEM CUST SEE SECTIUN 13 FOR DETAILED ECONOMIC INFORMA1ION

BACKGRUUND INFURMAT[ON

THE FGD SYSTEM AT GEORGIA=PACIFIC PAPER CU,, CKOSSETT, ARKANSAS UTILIZES A CAUSTIC PULP MILL
WASTEWATER STHEAM (BLACK WATEN) TU REMUVE PARTICULATE ANU 302 FRUM FLUE GAS GENERATED BY A BARK/OIL
OR BARK/CUAL BOILER. THE BUILER 1S AN ERLE CITY POUWER BUILER RATED AT 000,000 LB/HOUR STEAM, AND
GENERATES 220,000 SCFM UF FLUE GAS, WHICH 1§ EQUIVALENT TO 110 MW OF ELECTRICAL CAPACITY, THE
NORMAL OPERATING RANGE IS BEFIWEEN 400,000 AND 500,000 LBS STEAM/HOUR WITH AN OPERATING SCHEDULE OF
24 HOURS/OAY, 359 UAYS/YEAR. IT IS UNE OF ELEVEN BOILERS THAT TURN S TURBINES AND GENERATE 45 MW,

THE FLUE GAS IS DUCTED 7O A SINGLE SCRUBBER AT THE RATE OF 520,000 ACFM @ 310 F BY MEANS OF A
BUFFALO FORGE 1.De FAN wHICH IS ORIVEN HY A 4000 WP NESTINGHUUSE TURBINE. THE SCRUBBER ITSELF I3
MADE OF 304 S5 AND CONSISTS UF AN UNLINED VENTURI THRUAT (9.5 FT x 30 FT) AND A FIBERGLASS LINED
LIQUID=GAS SEPARATOR (24 FT X S5 FT) wliH NO INTERNAL PARTS. THE DUCTWORK LEADING TO AND FROM THE
SCRUBBER §S MALE UF STEEL AND THE DUWWSTREAM PORTION IS5 FIBERGLASS LINED. NO MIST ELIMINATOR OR RE~
HEATER IS USEU BECAUSE THE 304 SS STACK IS F1BERGLASS LINED, THE RECICULATION SYSTEM CONSISTS OF A
304 S3 UNLINED RECIRCULATIUN TANK AND A SC00 GPM INGERSULL=RAND PUMP. AN IDENTICAL SPARE PUMP IS
ALSO ON HAND BUT IS NOT TItD INTU THE SYSTEM, THESE PUMPS AKE MADE OF 304 5SS AND ARE RUBBER LINED.
THEY OPERATE AT MAXIMUM CAPACITY, THE PIPING IS MADE OF FIBEWGLASS. THE BLEED STREAM FROM THE RE=

CIRCULATION SYSTEM IS FED TU THE CITY SEWERS Al A RATE OF 2000 GPM AND TQE MAKE=UP SCRUBBING LIQUOR
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCHIPTION FOR OPERATIONAL FGD SYSTEMS ON INOUSTRIAL BOILERS

GEORGIA=PACIFIC PAPER CO.) CROSSETT, ARKANSAS (CONTINUED)

IS FED TO THE SYSTEM AT A RATE UF 2300 GPM,

REFER TO FIGURE 14=16 IN SECTYION 14 FOR A DETAILED PRUCESS FLUWN DIAGRAM OF THIS SYSTEM,

OPERATING HISTURY
3RD QUARTER=1977 PLANT REPORTED SATISFACTORY OPERATIONS WITH NO MAJOR PROBLEMS, THE FIBERGLASS
LINING IN THE SCRUBBER FAILED FREQUENTLY AND WAS REPLACED A3 IT FAILED.

4TH QUARTER=1977 NU FIBERGLASS LINER FAILURE wAS DETECTED DURING TWIS REPORT PERIOD.

2ND QUARTER=1978 PLANT REPORTED NU MAJOR PROBLEMS DURING THE FIRST SIX MONTHS OF 1978. TOTAL
BOILER=SCRUBHER DOWNTIME SINCE JANUARY 1, WAS ABOUT 1S DAYS, THE PROBLEMS WERE THE LOSS OF A PUMP
LINER ANO A BUILER 1,0, FAN TROUBLE.

3RO QUARTER=1978 THE PUMP WITH LINING PRUBLEMS WAS REPLACED., THIS CAUSED A SCRUBBER DOWN TIME OF
APPROXIMATELY 36 HOURS, THE REASON FOR THE PUMP FAILURE I3 UNKNOWN, BUT UNEVEN LINING APPLICATION
IS LIKELY. THIS PUMP LASTEDQ RUUGHLY 3 MONTHS BEFORE THE LINING OF THE IMPELLER BEGAN COMING OFF IN
CHUNKS, THE NEW PUMP 13 THE SAME TYPE AND HAS HAD NO PROBLEMS. THE SPARE I3 ALSO OF THE SAME TYPE.
SINCE REPLACEMENT OF THE RECIRCULATION PUMP THE SCRUBBER HAS OPERATED CONTINUOUSLY (SCRUBBER SHUTS
DOWN WHEN THE RECIRCULATION PUMP GOES 0OUT),

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

THE FGD SYSTEmM DEMONSTRATED A RELIABILITY FIGURE OF 100%,

18T QUARTER=1979 THE FGU SYSTEM OPERATED WITH NO PROSLEMS THROUGHOUT THE QUARTER. BARK WAS

BURNED ODURING THE PERIUD AND DIL WAS ADDED 5=10% UF THE TIME TO HELP WITHM STEAM PRODUCTION,
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STATUS TU APKIL 1979
SECTION 9 (CUNTINUED)

PENFURMANCE DESCRIPT[uw Fuk UPERAT [ONAL FGU SYSTEmMS On INDUSIKIAL BOILERS

INSTALLAT [UN NAME

INSTALLAT LU LOCATIUw

SOUNCE CRHARACTEWNISTICS

SQURCE WATING

NUMBEK bF SEPARATE FGD UN]TS
NUMHER UF BUILERS BEING CUNTHULLED

SOURCE CaPaCITY

CONTRUL SYSTEM VENDULR
CUNTRUL PROCESS

NEw / RETROFIT
START=uP QATE

CONTROL SYSTEM 3TATUS

802 REMUVAL EFFICIENCY

GETTY UIL CUMPANY
BAKCRSFIELD, CALLIFUWNGLIA
OIL (1.1% SULFuN)
72,000 SCFM (TUTAL = 6 BULILERS)

1

-}
36 mw (EWULVALENT); & BUILERS, EACH o SO MM gTU/HR

(FUR In1S REPUNT, UNLESS STATEVU UTHERWISE, 2uVuv SCFM = 1 EQUIVALENT Mn,
TR1S IS HECAUSE GAS FLOUW RATE IS THE PRIMAKY FACTUR IN MODULE SIZING.)

FMC ENVINUNMENTAL EQUIPMENT
SODIUM CARBUNATE SCRUBBING
RETRUFIT

JUNE, 1977

OPERATIONAL

90+X (600 PPM 9 INLET)

SLUUBE um BY=PRUDUCT VISPOSAL nOLDING POND FUK EVAPORATION

6 GPM BLEEDUFF TO A BLONDOWN TANK. THE BLOWDUWN IS THEN
SENT TU A VISPOSAL PUND ONCE A nEEK,

CONTRUL SYSTEM COST SEE SECTIUM 13 Fur DETAILED ECONGMIC INFORMATION

BACKGRUUND INFUKMATION
GETTY OIL CumPANY HAS AN OIL FIELD NEAR BAKERSFIELD, CALIFUKNIA AHICH OCCUPIES ABUUT 15 SQUARE
MILES, THERE ARE 136 STEAM GENERATORS: 100 wWITH A HEAT RATE OF 50 MM BTIU/MR AND 36 wITH A HEAT
RATE OF 20 MM BTU/MR, THE FUEL USED IS CRULE UIL wiTh 1.1% SULFUR ANU A MEATING VALUE UF 6.4 MM
BTu/suL. STEAM IS OISTRIBUTED THRUUGHUUT THE UIL F1ELD BY INSULATED PIPELINES AND INJECTED INTU
THE OIL wELLS. CONDENSATION OF THE STEAM REODUCES THE VISCUSITY OF THE DIL, WMICH FLOWS FREELY 10
THE SURFACE ALONG mllH THE WATER, THE UJL IS SEPARATED FROM WATER BY DECANTATION IN SETTLING yANKSo

AND PURIFIED 6Y UISTILLATION lF‘“EUUI§ED-

THE FLUE GASES (130,0u0 ACFM & 500 F) FRUM SIX BUILERS (50 MM BTU/NN EACH) ARE MANIFOLDED
INTO A TRAY AOSURBER (13,5 FEET UIA x 35 FEET mIGH) mHICH WAS HETHOFITTED 1N JUNE 1977 BY FMC
ENVIRONMENTAL EQUIPMENT OIVISION, 1HE PNOCESS IS SODIUM CARBONATE SCRUBBING, THE RECIKCULATION
LIGUOR IS MAINTAINED AT A PH OF 5.8, WITM AN L/G RATIO OF 8.4 GAL/1000 ACF., THE RECIRCULATION FLOwW
I8 1000 6PM. A BLEED STREAM OF & GPM IS CUNTINUALLY SENT TO THE BLOWOOWN TANK wHICH 1S EITHEK
EMPTIED INTO A DISFUSAL POND OK INJECTED INTU DEEP NELLS EVERY WEEK, THE INLET AND QUTLET S02 CON-
CENTRATIUNS ARE 600 FPM AND 60 PPM WESPECTIVELY., THE ABSURBER, THENEFONE, MAS 99X 502 REmMOVAL
EFFICIENCY,

THE ORIGINAL ABSURBER CUNTAINED THREE DISK=AND=DONUT TRAYS AND AN INCUNEL WIKE MESH MIST ELIMI-

NATOR. THE ABSURBEN MUDULE ANU THME STACK ARE MAOE OF 316L 88, WHEREAS THE DUWNSTKEAM DUCTWURK
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR UPENATIONAL FGD SYSTEMS ON INDUSTRIAL BOILENKS
GETTY OIL COMPANY; BAKERSFIELO, CALIFURNIA (CONTINUED)

AND THE RECIRCULATION PIPING ARE MILD STEEL, THE RECIRCULATION PUMP IS RUBBER LINED.

SOME IMPORTANT MAINTENANCE PRACTICES ARE:
1o DAILY CHECK AND CALIBRATION OF PH CONTRULLENRS,
2, FREGUENT CHECKS ON FLUW WATERS (MAKEUP WATER, SODA ASH, RECIRCULATION LIQUOR, AND BLOWDOWN)

AND FLUID LEVELS (BLUWDUWN TANK, SODA ASH TANK, AND SCRUBBER).

3. WEEKLY FILLING OF 30DA ASH TANK AND DISPOSAL UF BLOWDUWN,
L SCHEDULED LUBRICATION OF PUMPS AND FAN, SEAL REPLACEMENT,

REFER TO FIGURE 14=17 IN SECTION 14 FUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM.

OPERATING MISTORY
3RD QUARTER~1977 THE RECIRCULATION PUMP LINER WAS CHANGED FROM BUNA=N TO NATURAL RUBBER, DUE TO
THE SWELLING OF THE FURMER LINER, 1HE KUBBER PINCH VALVE ON THE RECIRCULATION PUMP WAS REPLACED 8Y
A 38 GLéﬁi VALVE, THERE WERE SOME MINUR PROBLEMS WITH THE PH AND LEVEL CONTROLLERS.

4TH QUARTER=1977 THE FAN ROTOR wAS STRENGTHENED AND CLEANED OF THE SCALING. THE FAN BEARING
BURNED UP., IT WAS REPLACED AND THE FAN WAS REALIGNED.

187 QUARTER=1978 HIGH STACK DISCHARGE VELOCITY (60 FPS) CAUSED BY SMALL STACK DIAMETER AND POOR
LOCATION OF MIST ELIMINATOR (TUO CLOSE TO STACK TRANSITION SECTION) RESULTED IN HIGH ENTRAINMENT OF
DROPLETS. THE STACK AND TOP SECTION OF THE SCRUBBER WERE REDESIGNED.

2ND QUARTER~1978 THE MESW OEMISTER WAS REPLACED BY A MUNTERS CHEVRON TYPE MIST ELIMINATOR.

A KOCH FLEXITRAY WAS INSTALLED ABOVE THE 3RD TRAY IN ORDER TO [MPROVE 302 REMOVAL EFFICIENCY,
PARTICULARLY DURING TURNDOWN CONDITIONS, THE PH PROBES ARE FOULED FREOUENTLY, SEVERAL

TYPES OF CUNTRULLERS ARE PRESENTLY BEING TESTED FOR WIGH RELIABILITY, THE MILD STEEL RECIRCULATION
LINES WERE ERUDED, ANU AlLL BE REPLACED 8Y 316L 38, THE AIR BUUBLER IN THE 300DA ASH TANK LEVEL
CONTROLLER I3 UFTEN PLUGGED. IT wILL YE REPLACED BY A DIAPHRAGMTYPE LEVEL CONTROL DEVICE. THE
.BLONDONN TANK QUTLET LlNE‘HAS DEVELOPED SCALING. A POSITIVE DISPLACEMENT PUMP WAS TO BE INSTALLED

IN THIS LINE, AND A SCALING INHIBLITUK WAS POSSIBLY TU BE ADDED -IN THE TANK LIWUUR.

3RD QUARTER=1978 THE BLOWODUWN TANK QUILET LINE WAS REPLACED WITH A ONE=INCH LINE TO INCREASE
VELOCITY AND THUS SULVE THE SCALING PRUBLEM, NEW 316L 33 RECIRCULATION LINES HAVE BEEN INSTAL~
LED, AS HAS THE DIAPHRAGM=TYPE LEVEL CUNTKOL DEVICE IN THE SUDA ASM TANK. PH CONTROLLERS ARE STILL
BEING TESTED. A SCREW=TYPE PUSITIVE OISPLACEMENT PUMP WAS INSTALLED, REPLACING AN EARLIER PUMP
WHICH ERODED DUE TO HIGH KPM. A SILICUN DISPEKSANT I3 NUw ‘BEING ADDED TO THE LIQUOR TO ASSIST IN
ALLEVIATING THE SCALING PRUBLEM, BUT THERE HAS NUT BEEN SUFFICLENT TIME T0 EVALUATE ITS
EFFECTIVENESS. SINCE AUGUST 7 THE SYSTEM HAS EXPERIENCED ONLY 2 DAYS DUWNTIME OUE TO REPLACEMENT
OF FAN BEARINGS,
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STATUS TO APRIL 1979
SECTION 9 (CUNTINUED)

PERFORMANCE DESCRIPTIUN FOR OPERATIUNAL FGD SYSTEMS UN INDUSTRIAL BOILERS
GETTY OIL COMPANY) BAKERSFIELD, CALIFORN]A (CONTINUED)

4TH QUARTER=1978 THE POSITIVE DISPLACEMENT (MUYNO) PUMP, WHICH HAS a NATURAL RUBBER STATOR AND

316L 38 ROTOR, HAS EXPERIENCED ABRASION ON THE RUTOR, ERUSION 1S CAUSED BY THE ASH CULLECTED IN THE

SCRUBBER AND SCALING. SEVERAL UTHER MATERIALS SUCH AS CHRUME=ALLOY AND NI<-HARD ARE BEING

REVIEWED AS REPLACEMENTS, THE BLEED=OFF STREAM FLOW IS CUNTROLLED MANUALLY AS A FUNCTION OF ITS

SPECIFIC GRAVITY (SET PH=1,15),

18T QUARTER=1979 THE SYSTEM wAS NOT UPERATED OURING THIS PERIOD AND MAY REMAIN SHUT DOWN IN THE

NEAR FUTURE DUE TO THE INTRICACIES IN THE CURRENT OIL PRICING REGULATIONS,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)

PERFURMANCE UESCHLIPTION FUR UPERATIUNAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NaAME GEITY UIL CUMPANY

INSTALLATION LOCATIUN BAKERSF [ELL, CALIFURNIA

SUURCE CHARACTERISTICS VIt (11X SULFUR)

SUURCE RATING _ 891,000 SCFM (TOTAL = 81 BOILERS)

9 FGD SYSTEMS, EACH TREATING 180,000 ACFM & SU0 F,

NUMBER .OF SEPARATE FGU UNITS 9
NUMBER OF BOILERS BEING CONIRULLEV 81
SUURCE CArACLTY 245 MW (EWUIVALENT); 4050 MM 3TU/HR (TOTAL=81 BOILERS)

EACH BUILER RATED AT 42,000 LHS/HR STEAM

(FOR IHIS REPUKT, UNLESS STATED OTHERWISE, 2000 3CFM = 1| EQUIVALENT Mw,
THIS I3 BECAUSE GAS FLUW RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

CUNTROUL SYSTEM VENLDUK IN=HUUSE DESIEGN

CUNTRUL PRUCESS SUDIUM CARBUNATE SCRUBBING

NEw /7 RETROFIT RETROFIT

START=UP DATE LECEMBEKR, 1978

CONTROL SYSTEM STATUS UPERATIONAL

802 REMOVAL EFFICIENCY 962 (600 PPM SU2 & INLET)

PARTICULATE KEMOVAL EFFICIENCY 50% (39 LB/HR ASH @ INLET)

SLULGE UR BY=PRUDUCT D1SPUSAL NASTEWAIER TREATMENT AND DLISCHARGE TO TAILINGS POND

HOLOING POND FUK EVAPURATION,
9 GPM WLEEDOFF TU A BLOWDOWN TANK. THE BLOWDOWN IS EMPTIED
INTO A DISPOSAL POND ONCE A NEEK-

CONTROL SYSTEM CO31 SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

GETTY UILL, COMPANY HAS AN OIL FIELD NEAW BAKERSFIELD, CALFURNIA, WHICH OCCUPIES ABOUT 135 SQUARE
MILES. THERE ARE 156 STEAM GENERATURS; 100 WITH A HEAT RATE OF SO MM ﬁTU/NR AND 36 WITH A HEAT
ﬁATé UF 20 MM BTU/nk. THE FUEL USED 1S CRUDE UIL WITH 1.1% SULFUR A“D A HEATING VALUE UF 6.4 MM
BTU/BoL. STEAM IS DISTRIBUYED 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 wATEK, THE OIL IS SEPARATED FROM WATER BY DECANTATION IN SETTLING TANKS,
AND PURIFIED ®©Y DISTILLATIUN IF REQUIRED,

THE FLUE GASES (180,000 ACFM A1 500 F) FROM NINE BOILERS (50 MM BTU/HR EACH) ARE MANIFOLDED
INTO ONE ABSURBER (18 FT OIA X 35 FT HIGHM). EACH ABSURBEK HAS 3 FLEXITRAYS AND ONE FLEXICHEVRON
OEMISTEN SUPPLLED 8Y KOCH ENGINEERING., THE DVERALL DESIGN OF THE FGD SYSTEMS, HOWEVER, IS PERFORM=
€D INWOUSE BY GETTY UIL ENGINEERS, THE PROCESS USED I§ SOLIUM CARBONATE SCRUBBING, THE FLUE GASES
ARE QUENCHED IN THE BUTTOM PART OF THE ABSORBER, THE RECIRCULATION LIQUOR PH I3 MAINTAINED BETWEEN
©e5=6.8 AND HAS 17 PEKCENT DISSOLVED SOLIDS BY WEIGHT, THE DESIGN L/G RATIO 18 QIGALIIOOO ACF ANO
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STATUS TU APRIL !9?9
SECTIUN 9 (CUNTINUED)
PERFURMANCE DESCKIPTIUN FOW UPERATIONAL FGD SYSTEMS UN INDUSTRIAL BOILERS
GETTY UIL CUMPANY; BAKERSFIELD, CALIFORNIA (CONTINUED)

THE FLOw TO THE TOP TRAY IS ABOUT 1300 GPM, A BLEED=OFF STREAM OF 9 GPM IS CONTINUOUSLY SENT TO A
BLOWDOWN TANK, WHICH IS EMPTIED INTU A DISPOSAL POND ONCE A WEEK, THE ABSORBER 18 DESIGNED 7O
REMUVE 96X OF SU2 (60U PPM AT INLET) AND ABOUT SO PENCENT OF THE ASH (35 LB/HR AT INLET),

KEFER TO FIGURE 14~18 IN SECTIUN 14 FOR A DETAILED PRUCESS FLOW OIAGRAM OF THIS SYSTEM.

OPERATING HISTORY
3RD WUARTER=1973 OF THE 9 FGD SYSTEMS UNDER CONSTRUCTIUN, ONE WAS STARTED UP ON SEPT. 18, 1978
AND ANGTHER IS SCHEDULED FOR STARTeUP THE FIRST WEEK IN UCTUBER, THE LAST OF THE SYSTEMS IS
SCHEDULED FOR START=UP 8Y MID FEBRUARY,

4TH QUARTER=1974 A TUTAL UF FIVE FGD SYSTEMS HAVE STARTED UP., THE MAIN STARTUP PROBLEMS ANP THEIR
SULUTIUNS ARE?
le SCALING==THE STEAM CONDENSATE IS FILTERED, SUFTENED AND RECYCLED TO THE GENERATORS AND THE 'Bd
SYSTEMS. STILL, SOME OF THE D1SSOLVED SPECIES SEEM TO CAUSE SCALING IN THE ABSORBERS WHEN
SUBJECTED TD A PH CHANGE, SILICUN UI1SPERSANTS MAVE BEEN USED TO REDUCE THE SCALING.
€. FANS==MISALIGNMENT UF BEARINGS HAS BEEN A FREQUENT SOURCE OF HIGH VIBRATIUNS, ALL THE FANS ARE
FORWARD=CURVED=BLADE CENTIFUGAL TYPE, WITH A OESIGN RATING OF 11 IN WG. AT 500 HP, SOME OF THE
FANS, HOWEVER, WAVE NOT BEEN ABLE TO GENERATE THE SPECIFIED POSITIVE PRESSURE. PROPER VENOOR
SELECTIUM MAY BE THE SOLUTION,
3, MIST ELIMINATUR==IN ONE ADSORBER, THE FLEXI=CHEVRON MIST ELIMINATOR HAS ACHIEVED LOW DROPLET
REMUVAL. THIS MAY BE DUE TU CHMANNELING IN THE ABSORBER, AND THE PRUBLEM I3 UNDER INVESTIGATION.
SONE OTHER CHEVRON MIST ELIMINATURS MAY BE EVALUATED.

OUY OF THE 4 REMAINING UNITS, 2 AKE SCHEDULED 710 START=UP IN MID=JANUARY AND 2 IN MID=FEBRUARY
1979, ONE FGU SYSTEM wWICH STARIED=UP [N DECEMBER 1978 IS USING SOUDIUM NYDROXIDF SCRUBBING IN AN
ATTEMPT TO EVALUATE THE PENFURMANCE OF CAUSTIC AGAINST S0UA ASH AS THE ALKALI.

1ST QUARTER=1979 GETTY UIL CUMMISSIUNED ALL THE REHAXNING 4 SYSTEMS IN THE END OF JANUARY/EARLY
FEBRUAR; PERIVD,. AFTER CONDULIING PERFURMANCE TESVlNG. HO“EVER. FIVE OF THE SVSTEHS WERE

SHUT UOWN FUR THE REST OF THE PEKIUD. OUURING VHE NEXT WUARTER, Twu ADDITIONAL SYSTEMS wiLL BE
5”07 VDOwNe THUS UNLY Twu UF THE TUTAL 9 SYSTEMS wiLL REMAIN UPERATIONAL IN THE NEAR FUTURE. THIS
UECISION nad BEEN MADE LU TU INTRICACIES IN CURKRENT OIL PRICING REGULATIUNS,

DURING THIS PENIGO, THE FUUR UPENATIONAL SYSTEMS HAVE DEMOWSTRATED A RELIABILITY OF 100X,
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STATUS TO APRIL 1979
SECTIUN 9 (CONTINUED)

PERFORMANCE DESCRIPTION FUR UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILLERS

INSTALLATION NAME GETTY OLL CUMPANY
INSTALLATION LOCATIOUN ORCUTT, CALIFURNIA
SUURCE CHARACTERISTICS OIL (4,UX SULFUR)
SOURCE RATING 5000 SCFM (1 BUILER)

10,000 ACFM @ 500 F,

NUMBER OF SEPARATE FGL uNITS 1
NUMBER OF BOILERS BEING CONTROLLED 1
SQURCE CAPACITY 205 MW (EQUIVALENT)

(FOR THIS REPORT, UMLESS STATED OUTHERmISE, 2000 SCFM = 1| EQUIVALENT Mw,
THIS 13 BECAUSE GAS FLON RATE IS THE PRIMARY FACTUR IN MODULE SIZING,)

CONTROL SYSTEM VENDOR IN=HOUSE DESIGN

CONTROL PROCESS SUDIUM HYDRUXIDE SCRUBBING

NEw / RETROFILTY HETRUF1T

START=UP DATE JUNE, 1977

CONTROL SYSTEM 3TATUS OPERATIONAL

S02 REMUVAL EFFICIENCY 94X (1600 PPM o INLEY)

SLUDGE OR 8Y=PRODUCT DISPOSAL NON=F IXATED SLURRY TU LINED POND

1¢8 GPM TO SETTLING POND, DEEPWELL INJECTED,
[} 4,0
CONTROL SYSTEM COST SEE SECTION 13 FOUR DETAILED ECONOMIC INFORMATLIUN

BACKGROUND INFOURMATION

AT THE ORCUTT SITE, GETTY OIL HAS ONE FGD SYSTEM ON OWE UF ITS 22 MM BTU/HR STEAM GENERATORS,
ALTHOUGH THIS GENERATUKR FIRES 4.0 PENCENT SULFUR, LOW GRAVITY, HIGH GRIT QIL, THE OTHER STEAM
GENERATORS AT ThIS EOW SITE FIRE 0.U3 PERCENT SULFUR INDUNESIAN CRUDE OIL, THIS UNIT wILL SERVE AS
A TEST UNIT AND ONGUING RESULTS wILL BE USED TO MAKE DECISIONS CONCERNING POSSIBLE ADDITIONAL FEBD
OPERATIONS AT THE ORCUIT FACILITY,

SINCE THE STARTUP UF THE SYSTEM, IT HAD SEVERAL OPERATIUNAL PRUBLEMS, THE FAN MOTUR waAS
APPARENTLY UNDEMDESIGNEU. THE THREE D1SC~AND=DUNUT THAYS WEWE UNABLE TO OBTAIN MORE THAN 85
PERCENT 802 REMOVAL. THE HIGH SILICA CONTENT OF THE MAKEUP WATER CAUSED SERICUS ERGSION GF THE
RUBBER-LINED PUMP, THE SODA ASH STURAGE TANK, BECAUSE UF ITS EXCESSIVE CAPACITY, WAS NOT MIXED
COMPLETELY., THIS FREWUENTLY LED 10 SOLIDIFICATION OF THE SOLUTION, IN VIEW UF THE NUMEROUS
OPERATIONAL PROBLEMS, THE FULLUWING EXTENSIVE MODIFICATIONS WERE PERFORMED IN LATE 1978/EARLY 19793

le THE FAN MOTOR wAS REPLACED BY A HIGHER M.P, MOTUR.

2. THE DISC~AND=DONUT TRAYS WERE REMOVED COMPLETELY AND REPLACED BY A MUNTERS STATIC MIXING

DEVICE AS THE PACKING MATERIAL FUR GAS=LIWUID COUNTACT.
3. THE RUBBER=LINED RECIRCULATIUN PUMP wAS REPLACED BY A 316L 35S PUMP AND HYDROCLUNES WERE

INSTALLED IN THE RECIRCULATION LINE AFTER THE PUMP,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
GETTY OIL COMPANYp ORCUTT, CALIFORNIA (CONTINUED)

&, THE S00A ASH TANK IS NOU LONGER BEING USED, AS THE SYSTEM WAS CHANGED TU SODIUM HYDROXIDE
REFER TO FIGURE 14=19 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,
SCRUBBING,

OPERATING HISTORY
18T QUARTER 1979 THE ABOVE MODIFICATIONS WERE COMPLETED BY THE END OF FEBRUARY 1979, THE 3YSTEM
WAS STARTED UP ON MARCH 10, AND OPERATED WITHOUT ANY DOWNTIME FOR THE REST OF THE PERIOD. THE
RELIABILITY wAS, THEREFORE, ABOUT 20X, COMPLIANCE TESTI WERE PERFORMED IN THE 4TH WEEK OF MARCH
AND THE RESULTS ARE AWAITED. IN LATE APRIL, SODIUM ALUMINATE WILL BE USED IN TRIAL RUNS TO COMPARE
THE MATERIAL WITH CAUSTIC FOR ITS S02 REMOVAL ABILITY AND COSTS (3/1L8 S02 REMOVED) ,
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STATUS TO APRIL 1979
SECTIUN 9 (CONTINUED)

PERFUMMANCE DESCHIFPIIOUN FUR UPENATIONAL FGU SYSTEMS ON INDUSTRIAL BUILENS

INSTALLATLIUN NAME GREAT SUUTHERN PAPER CU,

INSTALLATION LOCATIUN CEDAN SPRINGS, GEORGIA

SOURCE CHARACTENISTICS BARK,CUAL/CIL (1,0% = 2,0% SULFUR)
SUURCE RATING 420,000 SCFM (TUTAL = 2 BOILERS)
NUMHBER OF SEPARATE Fud UNLITS 2

NUMBER OF BUILENS BEING CUNTRULLED e

SOUKRCE CAPACITY el0 mw (EQUIVALENT)7 TOTAL = 2 BOILERS

(FOR THI3 REPURT, UNLESS STATED QOTHERWISE, 2000 SCFM = 1 EQUIVALENT Mw.
THIS 13 BECAUSE GAS FLOW RATE I3 THE PRIMARY FACTUR IN MODULE SIZING.)

CUNTHOL SYSIEM VENDUR NEPTUNE AIRPOL, INC.

COMTRUL PHOCESS CAUSTIC wASTE STREAM

NEW / RETWUFIT RETROFIT

START=UP uAlTE 197%

CUNTROL SYSTEM STaTus OPERATIONAL

302 REMUVAL EFFICIENCY 85%=90% (1,000 PPM AT INLET)
PARTICULATE REMUVAL EFFICIENCY 99.1% (DESIGN: 4.5 GR/SCF AT INLET)
NATER MAKE=uP i UPEN LUOP; 350 = 400 GPM PER ABSORBER
SLUUGE OR uY=PRUDUC! DISPUSAL NON=F IXATED SLURRY TU LINED POND

CLARIFICATIUN FULLUWED BY PONDING AND DISCHARGE TO RIVER
CONTRUL SYSTEM COST SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFURMATION

IN CEDAR SPRINGS, GEORG1A, THE GREAT SOUTHERN PAPER CUMPANY OPERATES TWO BOILERS, EACH RATED AT
500,000 LB/HR STEAM o 90U F AND 850, PSIG GENERATING A TOTAL UF 700,000 ACFM FLUE GAS AT 425 F.
THE BOILERS NOHMALLY RUN AT NEARLY PEAK CAPACITY AND FIRE BARK AND PULVERIZED COAL WHICH HAS 3%
MOISTURE, 12X ASH, 1.5% SULFUR, AND A HEATING VALUE UF 12,500 BTU/LB. EACH BOILER BURNS APPROXI=
MATELY 20 TOUNS/HR OF COAL AND BARK AND USES 30% EXCESS AIN. A FUEL OIL BACKeUP SYSTEM IS ALSO
AVAILABLE.,

FLUE GAS FROM THE w0 BOILERS 1S FED 7O Twu AIRPOL VARIABLE THROAT VENTURI SCRUBBERS, 8Y FOUR
IDENTICAL 900 WP FANS. EACH SCRUBBING UNIT INCLUDES A RADIAL VANE SEPARATOR (24 FT DIA X 45
FT HEIGHT) AND A 3TUB STACK. PRESSUKE DRUP ACHOSS THE SCRUBBER IS ABOUT 7 INCHES WeG.,
AND THE UESIGN 302 REMOVAL EFFICIENCY IS 85=90X. THE SCRUBBERS OPERATE WITH AN L/G RATIO OF ABOUT $
GAL/1000 ACF. THE INLET S02 CUNCENTRATION OF ThE FLUE GAS IS TYPICALLY 1000=1200 PPM AND THE
PARTICULATE LUADING IS 4,5 GH/SCFO.

SCRUBBER UNUERFLUW, CUNTAINING FLYASH AND SUDIUM SULFATE, GOES TO A COMMUN STAINLESS STEEL
RECIRCULATION TANR (18 FT UIA X 15 FT HELGHT). SULIOS CUNTENT LN THE TANK IS 3=5% AND PH IS MAINe
TAINED AT 3.5°5 USING A SX CAUSTIC WASTE STREAM FROM AN ONSITE DEMINERALIZER. A BLEED STREAM OF

ABOUT 600 GPM 13 PUMPED TU AN ASH SETTLING POND wHICH HAS A VOLUME OF 110 ACRE=FT.
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTIUN FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

GREAT SOUTHERN PAPER CO.3 CEDAR SPRINGS, GEORGIA (CONTINUED)

THE SCRUBBERS, SEPARATURS, RECIRCULATION TANK, AND STUB STACKS ARE ALL STAINLESS STEEL. THE
PIPING, RECIRCULATIUN PUMPS (3 AT 2400 GPM) AND SLUDGE PUMPS (2 AT 500 GPM) ARE RUBBER LINED, THE
BLEED-OFF PIPING IS 316 33, ALL OTHER PIPING IS RUBBER=LINED CARBON STEEL, EXCEPT MAKE=UP WATER
PIPING, WHICH IS UNLINED,

REFER TO FIBURE 14=20 IN SECTION 14 FUR A OETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM.

OPERATING MISTORY
4TH QUARTER=1977 THE EXPANSION JOINT BETWEEN THE EXISTING STACK AND SCRUBBER HAD TO BE REPLACED
1n SEPTEMBER, SOME INTERNAL WEAR wAS OETECTED UM THE PUMPS DUE TO ASH CONTENT, EROSION AND PLUG=
GING PROBLEMS WITH THE PN PROBES HAVE BEEN ENCOUNTERED. THE PLANT WAS IN PROCESS OF CHANGING THE
CONTROL Pr AND MOVING THE PROBES, TANKS AND NECESSARY EGUIPMENT TO CONTROL THE PROPERIPH ARE
EXPECTED TO BE COMPLETED IN A COUPLE OF MONTHS, OME EROSION WAS DETECTED IN THE RECIRCULATION
LINES OF THE POWER BOILER SCRUBBER. THE LINES AND SOME UF THE VALVES HAD TO BE REPLACED.,

187, 2ND, 3RD QUARTER=1978 GREATER PH CONTROL WAS ACHIEVED BY INSTALLING A CAUSTIC HOLD TANK AND
REGULATING THE FLOW FROM THAT TANK TO MAINTAIN A CONSTANT PH IN THE RECIRCULATION TANK. THE RUBBER=
LINED PIPING HAS ERUDED AND 13 GRADUALLY BEING REPLACED WITH STAINLESS STEEL. THE VENTURI SCRUBBER
ANO SEPARATOR WERE INSPECTED FOR CORROSION AND FOUND TO BE IN GOOD CONDITION.

4TH QUARTER=1978 PROBLEMS MAVE BEEN EXPERIENCED WITM PACKINGS IN ALL THE PUMPS, A MECHANICAL
SEAL WAS TRIED AND LASTED 3 WEEK3, NEW SEALS wiLL BE INSTALLED, AND SINCE THERE ARE BACK=UPS FOR
ALL THE PUMPS IN THE SYSTEM, THIS SHOULD NOT CAUSE ANY DOWNTIME, PLANS FOR 1979 INCLUDE UPGRADING
THE ASh HANDLING SYSTEm AND POSSIBLY INSTALLING A MIST ELIMINATOR IN THE TOP UF THE SEPARATOR.

THE SOLI0S CONTENT IN THE RECIKCULATED LIQUUR wILL BE REDUCED BY INCREASING THE MAKE=UP WATER

INPUT AND THE BLEED=OFF RATE AT THE RECIRCULATION TANK. ALSU, THE PRESENT BLEED LINE AND ASH PUMPS
WILL BE REPLACED WITM A GRAVITY LINE,

I1ST UUARTER=1979 - PRUBLEMS ARE STILL BEING ENCOUNTERED WITH THE PUMP SEALS. A SEAL WATER PRESSURE
SWITCH IS BEING INSTALLED ON THE RECIRCULATION PUMP3, PRESENTLY, THE PUMPS ARE OPERATING WITH
CONVEETIONAL PACKINGS AND ARE ROTATED DAILY TO REPLACE RINGS,

THE GRAVLTY LINE TO THE SETTLING POND HAS BEEN INSTALLED. AN ATTEMPT 18 BEING MADE Y0 GET
SOLIDS BELOW 2%, NEW MIST ELIMINATURS WILL NUT BE REGUIRED, AS SPIN VANES ARE PROVIDING ADEQUATE
OWHOPLET REMUVAL.
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STATUS TU APRIL 1979
SECTION 9 (CUNTINUED)

PERFUNMANCE DESCRIPTIUN FUR UPERATIUNAL FGD SYSTEMS Un INOUSTRIAL BUILERS

INSTALLATION NAME I1TT WAYUNLER, INC.

INSTALLATION LOCATIUN FERNANDINA BEACH, FLUNIDA

SOURCE CHARACTER)ISTICS BARK,UIL (2.0% = 2,5% SULFUR)

SOURCE RATING 176,000 SCFM (TUTAL = 4 BOILEKS)
NUMBER UF SEPARAIE FGU UNITS 2

NUMBER OF BUILERS BEING CUNTROLLED 4

SUURCE CAPACITY 88 Mw (EGUIVALENT)}; TUTAL = 4 BUILERS

(FUR TH1S REPORT, UNLESS STATED UTHERWISE, €0UQ SCFM = | EQUIVALENT Mn,
THIS |8 BECAUSE GAS FLUW RATE |S THE PRIMARY FACTOR IN MODULE SIZING.)

CONTROL SYSTEM VENDON NEPTUNE AIRPOL, INC,

CONTROL PRUCESS SUDIUM HYDROXEDE SCRUYBING

NEW / RETHUFLT RETROF LT

START=UP DATE C197y

CONTROL 3YSTEM S$T1aTus ' OPERATIUNAL

802 REMOVAL EFFICIENCY 80X = 85X (1,200 PPM AT [NLET)

PARTICULATE REMOVAL EFFICIENGY 97% (1.7 GW/SCF AT INLET)

"WATER MAKE=-UP UPEN LOOP

SLUDGE OR BY=PRODUCT 0I1SPUSAL WASTENATER TREATMENT AND DISCHARGE TO TAILINGS POND
CONTROL SYSTEM CUST SEE 3ECTION 13 PFUR DETAILED ECONOMIC INFORMATION

BACKGROUND INFURMATION

ITT RAYUNIER OPENATES AN AMMONIA=BASED SULFITE PULP MILL IN FERNANDINA BEACH, FLOHRIDA, THERE
ARE FOUR PROCESY STEAM BOILERS TYPICALLY UPERATING AT APPROXIMATELY 80 TO 90X LOAD. TWO ARE RATED
AT 125,000 LB/HR 3TEAM, ONE AT 100,000 LB/HR STEAM AND ONE AT 150,000 LB/MR STEAM, ALL ARE RATED AT
600 P8IG. THE FOUR BUILERS OPERATE IN THE FOLLUWING MANNER?

NOo 1 = 100,000 LB/HR 3TEAM « FIRES FUEL OIL (NO. &)

NO. 2 = 125,000 LB/HR SFEAH = FIKES A CUMBINATION OF BARK AND NO. 6 FUEL OIL
NU. 3 = SAME AS NOD, 2 - »

NO. 4 = 150,000 LB/HR STEAM = FIRES FUEL OIL (NO, #)

FLUE GASES LEAVING THE NUMBER TwO ANO THREE BUILERS ENTER INTU SEPARATE MECHNANICAL COLLECTORS
(BUELL CYCLONE COLLECTORS) FUR PARTICULATE REMUVAL OF ABOUT 97X (1,7 GR/SCF @ INLET). TwO IDENTICAL
FGD SYSTEMS ARE USEL TU REMUVE 80 TU 8% PERCENT UF THE 302 FRUM THE GAS FROM ALL FOUR BOILERS,
BOILERS ONE AND TWO ANE MANIFOLDED INTU ONE SCRUBBER SYSTEM DESIGNED FOR 165,000 ACFM AT 460 F WHILE
GASES FROM THREE AND FOUR ARE MANIFOLDED INTO THE SECOND SCRUBBER SYSTEM DESIGNED FOR 140,000 ACFM
AT 460 F. EACH SYSTEM USES A VARIABLE=THROAY VENTURI SCRUBBER FOR 302 REMOVAL WHICH IS PRECEEDED BY
AN I.D. FAN. THE PRESSURE DROP ACRUSS THE VENTURI VARIES BETWEEN 15 AND 22 INCHES WG, A 10X CAUS=
TIC SOLUTION IS INJECTED AT THE THROAT OF THE VENTURL BY A 75 WP PUMP(FULL LOAD). THE CAUSTIC IS
EITHER OBTAINED FROM THE MIDDLE STAGE OF THEIR PULP BLEACHING UPERATION OR PURCHASED. USUALLY PURe

92



gy
1% £

3

O

STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
ITT RAYONIER, INC.y FERNANDINA BEACH, FLORIDA (CONTINUED)

CHASED CAUSTIC IS USED AND THE CAUSTIC FROM THE BLEACHING OPERATION IS SOLD TO KRAFT MILLS.
CONTROL PH IS IN THE RANGE OF 5,5 TO 6.0, THE LIOUID=GAS MIXTURE ENTERS A SEPARATOR (38 FT WIGN X
16.5 FT DIA.) wHICH INCORPORATES SPIN VANES FOR LIQUID SEPARATION., THE LIQUID OROPS TQ THE BOTTOM
OF THE SEPARATOR INTO THE RECIRCULATION TANK, THE GASES LEAVE THE TOP OF THE SEPARATOR AND LEAD
OIRECTLY TO THE STACK, EXITING AT A TEMPERATURE OF APPROXIMATELY 135 F.

THE VENTURIS, SEPARATORS (INCLUDING SPIN VANES), SPENT LIGUOR PIPING AND HOLD TANKS ARE ALL
CONSTRUCTED OF 316L 88,

REFER TO FIGURE 14=21 IN SECTION 14 FUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM.

OPERATING HISTORY
4TH QUARTER=1977 PLANT REPORTED THAT BOILERS NO. 2 AND 3 WERE OPERATING AT REDUCED LuADS,
EACH IN THE RANGE OF 75,000 « 90,000 LBS/HR STEAMs THE SPENT CAUSTIC WAS NOT BEING
USED FOR SCRUBBING LIGUOR, ITT WAS SELLING THE SPENT CAUSTIC TO KRAFT MILLS WNO USE IT
FOR THEIR 300A BASE. CONDEN3ATE STEAM WAS BEING RECYCLED AND USED FOR SCRUBBING PURPOSES,
SOME EROSION MWAS BEEN NOTED AT THE VENTURI THROAT,

2ND GUARTER=1978 THE PLANT WAS STILL UTILIZING CONDENSATE WATER FOR SCRUBBER LIQUOR, APPROXe
IMATELY 3 TONS PER DAY OF SODIUM HYDROXIDE WAS BEING USED TO MAINTAIN PHs THE URIGINAL HOT WASTE
STREAM CAUSTIC WAS NOT USED FOR 3CRUBBER PURPOSES, DUE TO PROCESS<RELATED PROBLEMS THAY OCCURRED,
SCRUBBER EFFLUENT WAS STILL BEING SOLD TO KRAPT MILLS, THE SYSTEM HAS TWO SCRUBBERS, ‘A" AND °B°,
A=MODULE WAS DOWN & WEEKS IN JUNE AND JULY BECAUSE OF AN F.D. FAN FAILURE, BELIEVED TO BE A RESULT
OF POORLY OPERATED MECHANICAL COLLECTORS, NEW MECHANICALS WERE BEING INSTALLED TO PREVENT FURTMER
ABRASION. THE PLANT REPORTED THAT SINCE JANUARY, SCRUBBER OPERABILITY MAD BEEN APPROXIMATELY 95X,

3RD QUARTER=1978 THE BOILER AND FGD SYSTEM (PERATED APPROXIMATELY 95X OF THE PERIOD, THE
ONLY QUTAGE DURING THE PERIUD WAS BUILER*RELATED AND LASTED THREE DAYS., THE BEARINGS IN THE I.D.
FAN MAD TO BE REPLACED.

4TH QUARTER=1978 THE FGO SYSTEM OEMONSTRATED AN ESTIMATED 95% RELIABILITY. A CRACKED FAN FOUNDA~
TION ON MODULE A CAUSED THAT MODULE TO BE NON=OPERABLE FOR 10 DAYS, 1-BEAM3 WERE PLACED UNDER THE
FOUNDATION TO RESTORE SUPPORT, AT THE SAME TIME, NEW SEALS WERE PLACED IN THE DUST COLLECTOR TO
S8LOW OOWN THE SEVERE EROSION PROBLEMS ON’ THE FAN, THE FAN SHROUD HAS BEEN REBUILT SEVERAL TIMES)

THAT WAS THE SECOND FAN, THE PLANT PLANNED TO INSTALL NEW DUST COLLECTORS SOMETIME IN APRIL. UNTIL
THEN, INTERMITTENT DOWNTIME waAS EXPECTED,

187 QUARTER=1979 THE FGD SYSTEM OPERATED CONTINUOUSLY THROUGNMOUT THE PERIOD. THE SYSTEM HAS NOT
BEEN SHUT OOWN SINCE THE REPAIRS ON THE FAN WERE COMPLETED, YIELDING A RELIABILITY VALUE OF j00x,
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STATUS TU APNIL 1979
SECTION 9 (CONTINUED)

PERFORMANCE DESCRIPTION FOR OPERATIUNAL FGU SYSTEMS ON INDUSTRIAL BUJLERS

INSTALLATION NAME KERR=MCGEE CHEMICAL CukP,

INSTALLATION LOCATION TRUNA, CALIFUKRNIA :
SOURCE CHARACTERISTICS CURE/CUAL/OIL (0.5% = 5.0% SULFUR)

SOURCE RATING 490,000 SCFM (TOTAL = 2 BOILENRS)

726,000 ACFM o 320 F (TOTAL = 2 BUILERS)

NUMBER OF SEPARATE FGD UNITS 2
NUMBER OF BUILERS BEING CONTROLLED e
SOURCE CAPACLTY 285 MW (64 MW ELECTRIC PUWER, AND THE BALANCE IS PROCESS

STEAM) TOTAL = 2 BUILERS

(FOR THIS KEPURT, UNLESS STATED OTHERWISE, 2000 SCFM = 1| EQUIVALENT Mw,.
THIS 1S BECAUSE GAS FLOw RATE IS THE PHIMARY FACTUR IN MODULE SIZING.)

CONTROL SYSTEM VENDOR COMBUSTION EQUIPMENT ASSOC.

CONTROL PROCESS SODIUM CARBONATE SCRUBBING

NEW /7 RETROF1T NEW

START=UP ODATE JUNE, 1978

CONTROL SYSTEM STATUS OPERATIONAL

802 REMOVAL EFFICIENCY 98+X (AT MAXIMUM LOADING)

PARTICULATE REMOVAL EFFICIENCY 98.5% (COLLECTED 8Y PRECEDING ESP’S)

NATER MAKE~UP OPEN LOUP3 125 GPM BURKITE SCRUBBING LIGUUR (47X NA2CO3 AND

41% NAZS04)

SLUDGE OR BY=PROOUCT DISPOSAL HOLDING POND FUR EVAPORATIDN
SCRUBBER EFFLUENT I3 CLARIFIED AND THEN PUT INTO A MINERAL
DEPOSIT,

CONTROL SYSTEM COST SEE SECTION 13 FUR DETAILED ECONUMIC INFORMATION

BACKGROUND INFURMATION

KERR=MCGEE CHEMICAL CORP, HAS A NEW 1.3 MM TON/YW SODA ASH PLANT AT TRONA, CALIFORNIA, THE
PLANT, LOCATED ALONG THE SHORE OF SEARLES LAKE, IS THE LARGEST YET BUILT TO YIELD SODA ASH BY DIRECT
CARBONATION OF BRINE ANO WAS COMMISSIONED IN JUNE 1978, THE PROCESSING INNOVATIONS, WHICH
MAVE IMPROVED THE PLANT EFFICIENCY, INCLUDE CARBONATION UNDER 13,5 PSI PRESSHUKE, USE OF A COAL-
FIRED POWER PLANT, AND RECOVERY OF CO2 FROM THE FLUE GASES.

THE PLANT HAS TwO BOILERS, EACH PRODUCING 600,000 LB/HR STEAM AT 1500 PSI. THE STEAM 18 INITIAL-
LY USED TO DRIVE 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 wWESTERN COAL
(0.7 PERCENT -SULFUR) AND PETROLEUM COKE (5.5 PERCENT SULFUR), THE HIGH SULFUR COKE I3 MIXED WITH
THE COAL IN ORDER TG IMPROVE THE PARTIAL IONIZATION AND THEREFORE IMPROVE FLY=ASH COLLECTION IN THE
ESP WHICH OPERATE3 UN THE COLD SIDE OF THE PREHEATER AT 98.5 PERCENT EFFICIENCY AND 300 F, THE FLUE

GAS FLOW RATE FRUM EACH BOILER IS 363,000 ACFM AT 320 F AND MAY CONTAIN 802 BETWEEN 335 TU 5985 PPM

94



STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGDO SYSTEMS ON INOUSTRIAL BOILERS
KERR=MCGEE CHEMICAL CORP,3 TRONA, CALIFURNIA (CONTINUED)

DEPENUING UPON THE FUEL., THE AIR POLLUTION REGULA!IONS.DICIATE'THAT EACH BOILER MAY RELEASE NOT
MOHE THAN 10 LBS/HR PARTICULATE, 200 LBS/MR OF S02 AND 140 LU3/HR OF NOX.

THE FLUE GASES ARE 3CRUBBED 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 THREE 317L 88 SIEVE
TRAYS, THE TOP TRAY RECEIVES PLAIN WATER WHEREAS THE SECOND TRAY RECEIVES THE RECIRCULATING LIQUOR
AT PH OF & = 6.5, THEVSPENT LIUGUOR FROM THE BOTTOM OF THE SCRUBBERS 13 RECIRCULATED BY RUBBER
LINED PUMPS, FRESH END=LIQGUOR 1S ADDED OIRECTLY TQO THE RECIRCULATION. LINE, A BLEED OFF STREAM I3
CONTINUOUSLY TAKEN BACK TO THE SALT PONDS,

THE BOILER 1.0 FANS (1600 HP) FORCE THE GASES THROUGH THE SCRUBBERS AND EXPERIENCE 6 IN. WG
PRESSURE DROP. THE FANS HAVE MILD STEEL CASINGS. THE DOWNSTREAM DUCTWORK IS MILD STEEL WITH FLAKE
LINING wHEREAS THE STACK IS CONCRETE WITH FRP LINER, AMBLENT AIR 13 HEATED IN AN EXTERNAL
STEAM NEATER AND MIXED WITH THE EXIT FLUE GASES TO INCREASE THE TEMPERATURE FROM 12% F TO ABOUT
175 Fo AT MAXIMUM LOADING, THE SCRUBBERS HAVE A 802 REMOVAL EFFICIENCY OF 98 PERCENT. THE 3SCRUBBED
FLUE GASE3 ARE PROCESSED THROUGH TWO MONOETHANOLAMINE (MEA) PLANTS FOR EXTRACTION OF COR2. EACH MEA
PLANT wILL PRODUCE 300 TONS/DAY OF CO2 AND WILL BE THE MAIN SOURCE OF MAKEUP CO2 FOR THE CARBONATION
STEP.

REFER TO FIGURE 14=22 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,.

OPERATING MISTORY
187 QUARTER=1978 THE MAJOR CONSTRUCTION WORK WAS OVER, PRECOMMISSIONING ACTIVITIES wERE UNDERWAY,
THE PLANT WAS PROJECTED TO GO ONSTREAM BY APRIL 1, 1978,

2ND QUARTER=1978 THE FGD SYSTEM WAS COMMISSIUNED OURING THME REPORT PERIOD, THE BOILERS WERE RUN
TO FULL CAPACITY wWITH 100X UIL FEED. COAL AND COKE WERE USED UP TU 80X AS THE FUEL. THE MAJOR
STARTUP PROBLEM WAS TRAY TIEDUwN., THE POLYPROPYLENE SIEVE TRAYS WERE NOT STRONG ENOUGH TO TAKE THE
LOAD OF INVENTORY LIQUIOD. TNE?E wilL BE REPLACED BY 3316L S3S OR A MIGHER GRADE ALLOY, THE PRESENCE
OF CHROMATE 10UnS IN ThE MAKEUP WATER CAUSED SOME CONCERN.

3RO QUARTER=1978 THERE WERE ONLY 2 BOILER AND FGD OUTAGES DURING THE PERIOD. BOTH QUTAGES WERE
FOR REPLACING THE SIEVE TRAYS IN THE ABSORBER MODULES. TRAYS WERE REPLACED BY 317L 333 IN THE
FIRST MODULE DURING A 5=DAY OUTAGE IN AUGUST, AND IN THE SECOND DURING A 4=DAY QUTAGE IN SEPTEMBER.

COAL AND COKE WERE USED FOR 90 TO 95 PERCENT AS THE FUEL, OIL WAS NOY USED AT ALL, WHILE GAS WAS
AVAILABLE ONLY AS A BACK=UP,

4TH QUARTER=1978 THE 3170 S8 TRAYS ARE WORKING QUITE WELL., THE PROBLEM WITH THE POULYPROPYLENE
SIEVE TRAYS wAS NUT THAT THEY WERE NOT STRONG ENOUGH TO SUPPORT THE LOAD OF INVENTURY
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
KERR=MCGEE CHEMICAL CORP.; TRONA, CALIFORNIA (CONTINUED)

LIGUID AS REPORTED IN TME 2ND QUARTER 1978, BUT INSTEAD wAS A PROBLEM WITH TRAY TIEDOWN.

THE HOLES PUNCHED IN THE TRAYS WERE UNDERSIZED AND THE PUNCHING WAS NOT CLEAN CUT; RAGGED LOOSE
FIBERS WERE LEFT AROUND THE PERIMETER OF THE HOLE. THIS QUARTER, THME BOILERS BURNED A MIXTURE OF
COAL AND COKE. THE COAL WAS RATED AT 10,000 BIU/LB AND 0,5% SULFUR, THE COKE WAS RATED AT 13,100
BTU/LB AND 3.5% SULFUR. A NET SULFUR CONTENT OF 1.3% I3 DESIRED, ONE BOILER WAS DOWN FOR 30 DAYS,
8UT wWAS NOT A RESULT OF SCRUBBER PROBLEMS, BOTH SCRUBBERS VEMUNSTRATED 100X RELIABILITY,

18T QUARTER=1979 THE 317L 83 SIEVE TRAYS ARE WORKING WELL. FUEL USED, WAS A MIXTURE OF 0,5%
SULFUR COAL AND 3.5% SULFUR COKE. BOTH SCRUBBERS DEMONSTRATED 100X RELIABILITY DURING TH1S PERIOD.
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STATUS Tu APRIL 1979
SECTION 9 (CUNTINUED)

PENFURMANCE DESCRIPTIUN FUR UPEKATIONAL FGO SYSTEMS UN INDUSTRIAL BOILERS
INSTALLATIUN NAME MEAD PAPERBOARD COU,
INSTALLATION LUCATION STEVENSU, ALABAMA
SUURCE CHARACTERISTICS UIL (1.5% = 3X SULFUNR)
SOUKRCE RATING 100,000 SCFM (TOTAL = 2 BOILERS)
NUMBER OF SEPARATE FGU UNITS 1
NUMBER UF BUILERS HMEING CUNTROLLED 2
SOURCE CAPACITY S0 Mw (EQUIVALENT); TOTAL = 2 BUILEKS

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 2000 SCFM = 1 EQUIVALENT MN.
THIS IS BECAUSE GAS FLuUw RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

CONIROL SYSTEM VENDUR NEPTUNE AIRPOL, INC,

CONTROL PRUCESS

NEW / RETROFIT
START=UP DATE

CONTROL SYSTEM STATUS
SU2 REmMUVAL EFFICIENCY

PARTICULATE REMUVAL EFFICIENCY

SQDIuUM CARBUNATE SCRUBBING
NEW

1975

UPERATIONAL

95X (1,500 PPM @ INLET)

90

SLUUGE UR BY=PRUDUCT 0ISPOSAL ALKALINE SULFITE/BISULFITE RECYCLED TO PULP PROCESS )
RECOVERED SOLUTIUN USED AS MAKE=UP TO COOKING LIQUOR IN PULP
MILL.
CONTROL SYSTEM CUST SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION
BACKGROUND INFURMATIUN
THE MEAD PAPEWRBUAKD CUMPANY IN STEVENSON, ALABAMA, IS A NEUTRAL SULFITE PULP MILL WITH A S00
TON/DAY PULP PRUDUCTION RATE, THE MILL MAS A CHEMICAL RECUVERY SYSTEM THAT ABSORBS SU2 FROM THE
BILLERUD REACIOR. EFFLUENT FROM THE RECOVERY SYSTEM FLOWS BACK TO THE PULPING GPERATVION,
e ELSEANERE UN=SITE, AN AIRPUL INDUSTRIES ABSURBEK TOWER CUNTHOLS PARTICULATE AND S02 EMISSIONS
o FROM Tw0 QIL=FIRED (1,5X = 3,uZ SULFUR) CUMBUSTIUN=ENGINEERING -PACKAGE BOILERS EACHM PRODUCING
175,000 Lb/HR STEAM AT 600 PSI., [IHE BUILERS ARE TYPICALLY OPERATED AT 80X OF MAXIMUM LOAD. FLUE
GAS VOLUME INTU THE SCHUBBER IS 173,000 ACFM & 450 F, HOT GASES PASS THRUUGH A STAINLESS STEEL
VENTURI/UUENCH SECTIUN FOR COULING AND INITIAL S02 REMUVAL. THE FLUE GAS THEN ENTERS THE BOTTOM OF

THE ABSORBER SECTION AWND PASSES UP THROUGH THREE BUBULE=CAP TRAYS., A SODIUM CARBONATE SOLUTION IS

INTROOUCED THROUGH A BANK OF EIGHT, 1.5=INCH NUZZLES CONSTRUCTED UF 316L 53 AMD SPIN VANES, THE
SOLUTION IS ADUED TU THE RECIRCULATION LINE UN THE SUCTION SI0E UF THE RECIRCULATION PUMP AT A RATE
EZ OF 20-25 6PM. SCRUBBER EFFLUENT, MUSTLY SUDIUM SULFITE, IS SENT TO THE MILLS PULPING OPERATIONS BY
2 A CUNTINUOUS BLEED=UFF LINE AT 30-35 GPM FOK EVENTUAL USE IN THE OIGESTERS.

MILL WATER IS AODED TO THE RECIRCULATION TANKS wHEN NEEDED Tu CUVER EVAPORATION LUSSES. T IS
NOT A COUNTINUUUS FLUW, EVAPURATION LUSSES ARE ESTIMATED TU BE APPROXIMATELY 100 GPM. THE RECIRCUL=

ATION KATE TU VHE VENTURI 13 APPRUXIMATELY 2000 GPM AND THE RECIRCULATION RATE TO THE ABSORBER IS
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STATUS TO APRIL 1979
SECTION 9 (CUNTINUED)
PERFORMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
MEAD PAPERBOARD CU.} STEVENSON, ALABAMA (CONTINUED)

ABOUT 1200 GPM, THE GAS EXITS THROUGH A FIBERGLASS STACK AT APPROXIMATELY 140 F,
THE PH MONITORING SYSTEM CONSISTS OF A FIBERGLASS BOX MOUNTED ON THE RECIRCULATION TANK. OVER=
FLOW FROM THE TANK TO THE BOX INSURES CUNTINUOUS FLOW.

OPERATING WISTORY
EARLY OPERATIONS

THE 302 SCRUBBING SYSTEM WAS LOWN FROM MARCH THROUGH JULY 1976 QUE TO ABRASION PROBLEMS. THE
ABRASION WAS CAUSED PARTIALLY BY HIGH STREAM VELOCITY THROUGH THE EXISTENT VENTUR] PARTICULATE
SCRUBBER INTO THE SU2 SCRUBBER, 'SODIUM CARBUNATE AND CARBON PARTICLES THAT HAD NOT GONE INTO SOLU=
TION ALSO WERE VERY ABRASIVE TU THE 302 3CRUBBER LINING, 1IN ADOITION, THE ORIGINAL GLASS=FLAKED
LINER (5 MM THICK) waAS EXPERIENCING STRESS CRACKING,

THE WIGH VELOCITIES INTRODUCED BY THE VENTURI WERE ELIMINATED BY REHbVING THE PARTICULATE
VENTURI SECTION OF THE SYSTEM. THE GLASS=FLAKED LINING wAS PATCHED WITH 360,000 WORTM OF CARPENTER
20 LINER. THESE CORRECTIVE ACTIONS HELPED FOR A WHILE, BUT AS IT TURNED OUT, THE CARPENTER 20 waAS
NOT INSTALLED PROPERLY AND SOLUTION wAS GETTING BETWEEN IT ANO THE MILD STEEL SHELL. IT WAS FINALLY
DECIDED TO INSTALL NEW RUBBER LINING INSIDE THE ENTIRE SCRUBBER, INCLUDING THE SPIN VANES, AT A COST
OF 3150,000, TU PREVENT ANY HEAT PROBLEMS, ADOITIONAL NOZZLES WERE INSTALLED. 710 DATE, NO MAJOR
PROBLEMS HAVE OCCURRED wITH THE RUBBER LINING,

SCRUBBER MAINTENANCE 19 PERFORMED WHENEVER MILL OPERATIONS CEASE FOR ROUTINE PLANT MAINTENANCE
WHICH OCCURS SEVERAL TIMES PER YEAR., THE PH CONTROL SYSTEM RECEIVES CONTINUING MAINTENANCE AND THE
PH PROBES ARE CLEANED ONCE PER WEEK.

REFER TO FIGURE 14=23 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
4TH QUARTER=1977 MINOR EMBRITVTLEMENT, DUE TO LOCALIZED MIGH TEMPERATURE, HAS BEEN DETECTED ON THE
LINING SURFACE. SOME METAL, NOZZLES,. AND RUBBER HVAVE BEEN REPLACED.

2ND QUARTER-1978 THE PLANT WAS DOWN 12 DAYS IN JUNE FOR A MAJOR PAPER MACHINE UPDATE, AND THE
BOILERS WERE 00aN 9 DAYS DURING THAT PERIVD. ODURING BOUILER DUWNTIME, THE RUBBER LINERS IN ThE

ABSORBER MODULE WERE REPAIRED AND MODIFICATIUNS WERE MADE AT THE INLET 70 THE ABSORBER, REDIRECTING

AIR FLOW TO MINIMIZE FURTHER FLYASH AURASION OF THE LINERS, THE PLANT REPORTED AN OPERABILITY OF
100X FOR THE Fgv SYSTEM,

3RD QUARTER~1978 AN AVAILABILITY OF 100% WAS REPORTED FOR THE FGD SYSTEM OQURING THIS PERIOD.

4TH QUAKTER=1974 THE RUBBER LINER IN THE ABSORBER AND THE DEFLECTOR SHIELD AT THE INLET OF THE
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Lons

) STATUS YO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESERIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

MEAD PAPERBOARD CU.; STEVENSUN, ALABAMA (CONTINUED)

ABSURBER WERE HULDING wELL. THE PLANT REPORTED 100X RELIABILITY FUR THE SCRUBBER., ONE OF THE
BOILEKS WAS DUWN FOR 24 HOURS AND THE OTHER WAS DOWN FOR 48 HOURS IN NOVEMBER FOR THE REPLACEMENT
UF SEALS AND PREHEATERS. THE SCRUBBER WAS CHECKED AT THAT TIME. NORMALLY THE SCRUBBER IS INSPECTED
NO MORE THAN TWICE A YEAR AND THESE INSPECTIONS ARE DURING SCHEDULED MILL SHUTDOWNS., FOUR NOZZLES
IN THE ABSORBER WERE REPLACED ON DECEMBER 13T, WITHOUT ANY DUWNTIME,

THE PLANT WAS CONSIDERING CHANGING THE PH CONTROLLED MAKE=UP LIGUOR FEED TO A FLOwW CONTROLLED

FEED WECAUSE THE PH PRUBES WERE HWARD TO KEEP CALIBRATED AND WERE UNRELIABLE.

18T UUARTER=1979 NO FGO=RELATED PROBLEMS WERE ENCOUNTERED DURING THE PERIOD., A SHUTDOWN 1S
SCHEDULED FOR APRIL AT wHICH TIME THE UNIT WILL BE INSPECVED.
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SECTION

9 (CONTINUED)

STATUS TQO APRIL

PERFURMANCE OESCRIPTIUN FUR UPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN name

INSTALLATIUN LUCATIUN

SUURCE CHARACTERLISIILS

SUURCE RATING

NUMBER OF SEPARATE FGD UNITS
NUMBER UF BUILERS BEING CONTROULLED

SUURCE CAPACITY

CONTRUL SYSTEM VENDUR
CONTROL PRUCESS

NEW 7/ RETRUFII
START=UP VATE

CONTRUL SYSTEM STATUS
S02 REMUVAL EFFICIENCY
NATER MAKE=UP

SLUOGE OR BY=PRUDUCT DISPUSAL

CONTROL SYSTEM CUST

MINN=UAK FARMER'S CU~QPERATIVE
WAHPETON, NURTH DAKOTA
LIGNITE (1.0X% SULFUR)
164,000 SCFM (TOTAL = 2 BOILERS)
2
e

82 M (EQUIVALENT); TUTAL = 2 BUILERS

1979

TWO BUILERYS, EACH @ 275,000 LBS/HR STEAM (250 PSIG ~ 458 F)

(FOR THIS REPORT, UNLESS STATED OTHERWISE,
THIS I3 BECAUSE GAS FLOW RATE IS THE PRIMAR

KUCH ENGINEERING

AMMUNLA SCRUBBING

RETRUFLT

JUNE, 1977

OPENATIUNAL

TESTS INCONCLUSIVE,

200 GPM AMMUNIACAL WASTE STREAM

WASTENATER TREATMENT

200U SCFM = 1 EQUIVALENT Mw,
Y FACTOR IN MODULE SIZING,.)

BLEED STREAM GUES TOU AN ACTIVATED SLUDGE SYSTEM @ 160 GPM

ANAEROSIC DIGESTIUN, FOLLOWED BY AN OPEN POND, FOLLOWED BY

AERUBIC DIGESTION,

SEE SECTION 13 FUR DETAILED ECONOMIC INFORMATION

BACKGRUUND INFURMATION

MINN=DAK FARMER’S CU=O0P, HAS A SUGAR FACTURY AT wWAHPETUN, NURTH DAKOTA, THERE ARE TwO BOILERS,

EACH WITH A CAPACITY UF 275,000 LBS STEAM/HR AT 250 PSIG AND 455 F, EACH BUILER GENERATES 125,000

ACFM OF FLUE GAS AT 350 F, THE FUEL BURNED 13 1X SULFUR LIGNITE, SULFUR DIOXIDE RENUVAL 18 EFFECT-

ED BY AN AMMONIA WASTE STREAM FROM AN ONeSITE PRUCESS ADDED TO THE RECIRCULATING SCRUBBER LIQUOR,
KOCH ENGINEERING MAS SUPPLIED Two VARIABLE THROAT VENTURI SCRUBBERS WITH UPEN ENDED PIPE INLETS

FOR SCRUBBING LIGUUN. THE SYSTEM WAS PRIMARILY DESIGNED FOR PARTICULATE CONTROL. INLET CONCENTRA«

TIONS OF S02 AND PARTICULATE ARE 76=195 LB/HR AND .3-.4 GR/SCF RESPECTIVELY, OUTLET CUNCENTRATIONS

OF 802 AND PARTICULATE ARE 10=37 LB/HR AND ,027-=,058 GR/SCF RESPECTIVELY. THE GAS FROM EACM VENTURI

I3 ROUTED THRUUGH A CHEVRUN=TYPE MIST ELIMINATOR AND UNE 7 FOOT X 130 FOOT STACK. THE PRESSURE DROP

ACRUSS EACH ICHUBBER IS 11 INCHES #.6. THE SCRUBBER LIGQUOR IS RECIRCULATED AT A RATE OF 2000 GPM

FROM A CONCRETE TAR=LINED RECIRCULATION PIT APPRUXIMATELY 10 FT X 10 FT X 10 FT. THE RECIRCULATION

PUMP IS RATED Al 75 HP AND 3uyo GPM, ANDTHER PUMP IS KEPT ON STANDBY. SCRUBBER BLOWDOWN I3 686 GPM

TO AN AEROBIC LIGESTER. AFTER THE DIGESTER THE WASTE STREAM GOES TO AN OPEN POND, THEN AN AEROBIC

DIGESTER, THEN AGALN TO A POND,
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)

PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

MINN=DAK FARMER®S CO~OPERATIVE; WAHPETON, NORTH DAKOTA (CONTINUED)

THERE ARE A TOTAL OF FIVE PUNDS ON SITE, FOUR WASTEWATER AND ONE MAIN RESERVOIR. THE FOUR
WASTEWATER PONDS ARE USED INTERCHANGEABLY FOR MAKE=UP AND WASTE DISPOSAL. MAKE=UP TGO THE RECIRCUL=
ATION TANK IS 500 GPM WHERE PH IS MAINTAINED AT APPROXIMATELY S.4, WHEN ADDITIONAL MAKE-UP IS
REQUIRED, IT IS OBTAINED FROM THE BAROMETRIC CUNDENSORS, THE BAROMETRIC CUNDENSER WATER I3 THE
MAKE=UP WATER THAT CONTAINS THE AMMONIACAL WASTE WASTE WMICH REMOVES 502. THIS MAKE=UP I8 NUT A
CONTINUOUS FLOW.

DEMISTER WASH WATER IS ALSO BAROMETRIC CONDENSUR WATER AND [S A 250 GPM SPRAY EVERY 8 MOURS,

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 STACK MAS BEEN CALCULATED, BUT NEVER MEASURED.

THE SCRUBBERS AND THE LIQUOR INLET PIPES ARE MADE OF 316l §S, THE DEMISTER AND STACK ARE 316 $3,
AND THE RECIRCULATING PIPING IS FIBERGLASS, THE TOTAL PURCHASE CUST OF THE EQUIPMENT wAS 3$300,000
IN 1977 DOLLARS, INITIALLY THE SYSTEM WAS DESIGNED TO USE A LIME SLURRY OF PH 10,0 AS THE SCRUBBING
LIQUOR, HOWEVER, OURING THE FIRST SIX WEEKS OF OPERATION, NUMEROUS PLUGGING AND SCALING PROBLEMS
OCCURRED. HENCE, PLANT PERSONNEL BEGAN USING-7HE AMMONIA=RICH WASTE STREAM FROM ANOTHER ON=SITE
PROCES3 IN EARLY 1978,

EACH YEAR, THE PLANT ONLY OPERATES FROM SEPTEMBER » FEBRUARY. THIS IS THE BEET SUGAR PRODUCTION
PERIOD, DURING THE REMAINDER OF THE YEAR, PRODUCTION OISTRIBUTION IS THE MAIN PLANT ACTIVITY.

REFER TO FIGURE 314=24 IN SECTION 14 FOR A DETAILED PROCESS FLUW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
3RD QUARTER=1978 THE FGD SYSTEM BEGAN DUPERATIONS FOR THE 1978+1979 SEASON ON SEPTEMBER 12. NO
FGD=RELATED PROBLEMS OCCURREU, THE WASTE TREATMENT HAS BEEN MODIFIED TQO INCLUDE AN ANAEROBIC
DIGESTER FOLLOWED BY AN OPEN POND AND AN AEROBIC DIGESTER,

4TH QUARTER=1978 EXCESSIVE HEAT LOSS WAS A PRUBLEM FOR THE DIGESTERS. THEY WERE CURRENTLY ONLY
PARTIALLY ENCLOSED. PLANS WERE BEING MADE TU ENCLOSE MORE OF THE WASTE TREATMENT FACILITIES. OTMER
WISE, THE FGD SYSTEM PERFORMED WELL FOR THE QUARTER, PLANT PERSONNEL FELT MOST OF THEIR INITIAL
PROBLEMS HAD BEEN SOLVED.

187 QUARTER=1979 THERE WAS ONE MINOR FGD RELATED SHUTDOWN DURING THE QUARTER TO CLEAN OUT THE

BOTTOM OF THE STACK., A PROBLEM WITH EXCESSIVE HEAT A7 THE OIGESTERS STILL PERSISTS., CURRENT PLANS
CALL FOR MODIFICATIUNS TO ALLEVIATE THE PROBLEM THIS SUMMER .,
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STATUS TU APRIL 1979
SECTIUN 9 (CONTINUED)
PERFURMANCE DESCRIPTION Fuw UPERATIUNAL FGU SYSTEMS UN INDUSTRIAL BUILEKS

INSTALLATION WamME MOBIL UIL CUMPANY

INSTALLATION LUCATION SAN ARDO, CALIFURNIA

SOURCE CHARACTERISIICS OIL (2.0% = 2,25% SULFUK)

SOURCE RATING 179,000 SCFM (TUTAL = 28 BOILERS)

NUMBER UF SEPARATE FGD UNITS 28

NUMBER OF BOILEKS BEING CUNTROLLED 28

SOURCE CAPACITY 91 MW (EQUIVALENT); 800 MM BTU/NR: TOTAL = 28 BOILERS

(FOR TH1S REPORT, UNLESS STATED UTHERWISE, 2000 SCFM X 1 EQUIVALENT Mw,
THIS 13 BECAUSE GAS FLOW RATE 18 THE PRIMAKY FACTOR IN MODULE SIZING.)

CONTRUL SYSTEM VENDUK IN=HOUSE DESIGN

CONTRUL PROCESS S00IUM HYDORUXIDE SCRUBBING

NEW / RETROFIT METROFIT -

START=UP DATE 1974

CONTROL SYSTEM STATUS : OPERATIONAL

802 REMOVAL EFFICIENCY 90X (1500 PPM & INLET)

SLUDGE OR BY=PRUVUCT DISPOSAL HOLDING POND FUR EVAPORATION

CONTROL SYSTEM Cysl : SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGRUOUND INFORMATION

THE MOBIL UIL CUMPANY HAS AN OIL SLTE IN SAN ARDU, CALIFOKNIA WHERE 28 STEAM GENERATORS ARE
USED TO FORCE OIL GUT OF WELLS BY A OEEP WELL STEAM INJECIIUN FROUCESS, THE FUEL USED 18 CRUDE OIL
WITH 2 = 2,5X% SULFUR, EACH STEAM GENERATUR IS FOLLOWED bY AN INDIVIDUAL FGD SYSTEM DESIGNED ®Y
IN®HOUSE ENGINEERING. THE UNITS EXPERIENCED STARTUP IN THE PERIOD FROM 1973 THROUGH 1974,

THERE ARE TWO SIZES OF STEam GENERATORS; 22MM BTU/NR (20 UNITS) AND SUMM B8TU/HR (8 UNITS).,
THE SMALL UNITS GENERATE 8,00V ACFM, AND THE LAKGE UNITS 18,000 ACFM, THE GASES ARE
SCRUBBED BY A LIGUUR CUNSISTING UF NADQ AND ALKALINE UIL FIELD hASTéNATER (NA2CU3). ThE PROCESS'IS
ONCE=THROUGH AND PH VALUES UF 8.0 AND 6.0 ARE MAINTAINED AT THE INLET AND UUTLET UF THE SCRUBBERS,
RESPECTIVELY, THE SPENT LIWUOR FRUM THE BOTTUM UF THE SCRUBNENS IS DISPOSED OF IN THE WASTEWATER
DISPOSAL ZONE. THERE is NO HECYCLE FRUM THE D1SPOSAL 20NE., THE LIQUUR FLOW RATES T0 THE TwO SIZES
OF THE SCRUBBERS ARE 75 GPM AND 200 6Pm. THE SCRUBBER SIZES ARE 4 FT DIAMETER X 20 FT MIGH, AND
6.5 FT DIAMETER X 25 FT HIGH, EACH SCRUBBER MAS THREE VeGRATE TYPE TRAYS., THE I.D. FANS ON EACH
SCRUBBER EXPERIENCE 3 - ¢ IN. W.G. PRESIURE DRUP, THE 802 REMOVAL EFFICIENCY OF THE PRUCESS I3 90
PERCENT WITH AN INLET CONCENTRATION UF 1500 PPM, CHEVRON=TYPE MIST ELIMINATORS ARE USED.,

THE SCRUBBERS ARE 316L $S AND THE TRAYS 316 33, THE INLET DUCTWURK IS CANBON STEEL UP TQ THE
ECONOMIZERS AND THEN 316L 88, THE DOWNSTREAM DUCTWORK [S FIBEKGLASS AND THE I.0. FANS ARE CARBON

STEEL wITH 316L S8 LINING ON THE CASING. THE STACKS ARE FIBERGLASS, THE FLUE GASES ARE NOT REHEAT=
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STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
MOBIL OIL CUMPANY; SAN ARDO, CALIFURNIA (CONTINUED)

ED AND CANNOT BE OYPASSED, THE MIST ELIMINATORS, ORIGINALLY 316L 38, HAVE BEEN LINED WITH PHENOLIC
EPUXY RESIN TO COMBAT CURROSION,

HEFER TU FIGURE 14=26 IN SECTIUN 14 FOR A DETAILED PRUCESS FLOW DIAGRAM OF THIS SYSTEM,.

OPERATING HISTORY
INADEQUATE MIST REMOVAL HAS RESULTED IN COKROSION OF THE 1.0, FAN IMPELLER, BLADES, AND HUBS,
WHICH NEED REPLACEMENT EVERY YEAN, THE HIGH CHLORIDE CUNTENT IN THE WASTEWATER I3 THME PRIMARY CAUSE
OF PITTING UF 83 MATERIAL.
3HD QUARTER=1978 FOR THI3 PERIOD, THERE WAS NO MAJOR DUWNTIME REPORTED AS A RESULT OF EQUIP=
MENT UR PRUCESS FAILURE, RELIAGILITY WAS ESTIMATED AT ABOUT 90X, A BECKMAN PM CONTROL UNIT wAS
INSTALLED ON A SCRUBBING UNIT WITH PLANS TO ADD MORE CONTROLLERS,.

4TH QUARTER=1978 THE I.Ds FANS ARE ALSO LINED WITH EPUXY RESIN YO REDUCE CORROSION. THE BECK=
MAN PH CONTROLLER HAS PERFURMED WwELL AND SEVERAL MORE OF THESE DEVICES HAVE BEEN INSTALLED., THE
AVERAGE AVAILABILITY OF AN FGD SYSTEM wAS ABOUT 95 PERCENT,

187 QUARTER=1979 MOBIL HAS DECIDED TO OPERATE UNLY 9 SMALL STEAM GENERATORS (22 MM BTU/HR EACH)

FOR MOST OF THIS YEAR, MOBIL CLAIMS THAT THIS HAS HAS BEEN TME RESULT OF *LOWER=TIER"™ PRICES
SANCTIUNED FOR MOST OF THEIR OlL, WHICHM MAKES 1T UNECONOMICAL TO PRODUCE THE OIL 8Y STEAM FLOODING,
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SECT1ON

STATUS TO APRIL
9 (CUNTINUED)

PENFURMANCE UESCRIPTIUN FuR OPERATIONAL FGL SYSIEMS ON INDUSTRIAL BOILERS

‘INSVALLAIIUN NAME

INSTALLATION LUCA! lUN

SUURCE CHARACTERISTICS
_ SOUKCE RATING

NUMBER OF SEPARATE FGO UNLIS
NUMOER OF BUILEKS BEING CUNTRULLED

SUURCE CaPACLTY

CUNTRUL SYSTEm VENDUR
CONTRUL PRUCESS

NEWw / RETRUFIT

START~UP DAIE

CONTHOL SYSTEM STATuS

SU2 HEMUVAL EFFICIENCY
PARTICULATE REMUVAL EFFICIENCY
WATER MAKE=UP

SLUDGE UR nY=FRODUCT OISPOSAL

CONTRUL SYSIEm CUST

NEXUUSA PAPERS, [NC,

ASHUUWN, ARKANSAS

COAL (1X = }1,5% SULFULNR)

e11,000 SCFM (TUTAL = | BO[LER)
e
1

105 mMw (EWUIVALENT); DESIGN = 500,000 LB/HR STEAM

1979

(FOR THIS REPURT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mu,
THIS IS BECAUSE GAS FLOW RATE 1S THE PRIMARY FACTOR IN MODULE SIZING.)

NEPTUNE AIRPOUL, INC,

CAUSTIC SCKUBBING

NEwW

FEBRUARY, 1976

UPERATIONAL

FUeR (600 PPM & INLET)

98X = 99X (1,42 GN/SCF AT INLET)
OPEN LUUP

ALKALINE SULFITE/BISULFITE RECYCLED T0 PULP PROCESS

SU2 NECOVERED FROM SODIUM SULFITE/SULFATE LIQUUR AND RE=

CYCLED TU PULPING PRUCESS.
SEE SECTION 13 FUR OETAILED ECONUMIC INFURMATION

BACKGROUND INFORMATIUN
THE NEKUUSA=EDWAKRDS PAPENR PULP MILL IN ASHDOWN, ARKANSAS UPENATES A SINGLE 105 Mw EQUIVALENT

STEAM DUILER FLINED WITM CUAL UR FUEL UIL. THE BUILER IS DESIGNED FOR 500,000 LB/HR STEAM AT 850

PSI. THE COAL HAS 1=1,.5% SULFUR AND A NEATING VALUE UF 12,000 B8TU/LB. IT IS BURNED AT A RATE OF 27

TONS/HR., THk BOLILER 1§ UPERATED CUNTINUOUSLY AT (24 HRS/DAY) 40X TO 60X LOAD.

TWO AIRPUL VARIABLE THRUAT VENTUK] SCKUBBEKS ARE DESIGNED 1O REMOVE BOTH SULFUR OIOXIDE AND

PARTICULATE AT AN AVERAGE FRESSURE DHOP UF lae-ie INCHES w.G, THE INTENT OF NEKOOSA~EDWARDS wAS TQ

MAKE, FROM THE SCHUBBER EFFLUENT, SALTCAKE wHICH WOULD BE USED AT THE MILL, EACH VENTURI IS FOLLOW~

ED BY A CYCLUNIC SEPANATON. THE SEPARATORS ARE MILD STEEL w1TH FLAKEGLASS LININGS., EACH SCRUBBER

HANOLES HALF UF THE INCOMING FLUE GAS, THE TOTAL AMUUNT OF 6AS BEING 325,000 ACFM AT 355 F. THE

INLET 302 CONCENTRATION IS TYPICALLY 600 PPM wiTH & PARTICULATE LOADING OF 1.42 GR/SCF. SCNUBBING

-IQUUK IS RECLRCULATED A7 a RATE OF 2,000 GPM THRUUGMH PUMP3 KATED AT 2,200 GPM,

THE Tw0 RECIWCULATION TANKS ARE MILD STEEL AND ARE LINED, THEIR SIZE IS ESTIMATED TO BE 15 FEET

tIGH X 10 FEET IN DIAMETER. BLUNDUWN FROM THE RECIRCULATIUN TANKS IS 300 GPM THROUGH PUMPS RATED AT

300 6PM.  FROM THE RECIRCULATION TANKS, THE BLUWDOWN GUES TO AN ASH PUND, THEM a STABILIZATION POND

\NO FINALLY THE RIVER, SCRUBBER UNDERFLOwW CONSISTS OF FLYASH AND A SOLUTION OF NA2303/504,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGO SYSTEMS ON INDUSTRIAL BOILERS

NEKOOSA PAPERS, INC.3 ASHDOWN, ARKANSAS (CONTINUED)

CAUSTIC 1S USUALLY OBTAINED AS A WASTE STREAM AFTER THE PULP BLEACHING STAGE. 17 IS USED AT &
RATE OF 500-600 GPM, UR 12 LB/MIN OF SUDIUM HYDROXIDE AND IS ADDED TO THE RECIRCULATION TANK,
PURCHASED CAUSTIC IS OCCASIONALLY USED. IT IS USED AS A SUX SOLUTION, EXACTLY THE WAY IT IS PUR=-
CHASED. THE USAGE RATE I3 1 TO 4 GPM AND IT IS INJECTED ON THE SUCTION S1DE OF THE RECIRCULATION
PUMP, THE PH OF THE ENTERING CAUSTIC IS 10,5 TO 11, THE PH IN THE RECIRCULATION TANK [3 5.5 T0
6.0, PH PROBES ARE LOCATED IN THE FIBERGLASS LINE BETWEEN THE SEPARATOR AND RECIRCULATIUN TANK.

GASES ARE EXHAUSTED THROUGH A FLAKEGLASS LINED STACK APPROXIMATELY 12 FEET IN OIAMETER AND 200+

FEET IN HEIGHT., THE OUTLET TEMPERATURE IS 125 F. THERE 13 NO REHEAT.

THE PREDOMINANT OIFFICULTIES WITH THE FGD SYSTEM HMAVE BEEN TwO-FOLD. FIRST, THE PLANT HAS BEEN
UNABLE TO DEVELOP AN ADEQUATE PH CONTRUL MECHANISM, THE PH CONTRUL SYSTEM MONITURS THE AMOUNT OF
CAUSTIC AGENT, 1.E., SODIUM HYOROXIDE, WHICH GOES INTO THE RECYCLE TANK, KEEPING THE PH OF THE
SCRUBBER SOLUTION AT A NONCORROSIVE LEVEL. THE PLANT HAS BEEN PLAGUED wITH PROBLEMS IN
OPERATING THE PH CONTROL SYSTEM AND HAS SUFFERED A GKEAT DEAL OF CORROSION. THE SECOND PROBLEM
CONCERNS THE CHEMICAL REGENERATION PORTION OF THE SYSTEM. THE INTENT OF THE PLANT WAS TO SEPARATE
THE FLY ASN FROM THE SCRUBBER LIQUID AND TAKE THE SCRUBBER LIQUID THROUGM A SERIES OF EVAPORATORS
WHERE SODIUM SULFATE, 1.E., SALTCAKE, WOULD BE GENERATED., THE PLANT HAS BEEN UNABLE 70 OPERATE THE
FLY ASH SEPARATION SYSTEM PROPERLY, AND THERE I3 NOT ENOUGH EVAPORATION CAPACITY FOR THE PLANY TO
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, ACCORDING TU THME PLANT ENGINEER. THE WASTE
?RODUCT FROM THE SCRUBBER 13 NOT RECYCLED, AT PRESENT, AND IS PUMPED TO THE WASTEWATER TREATMENT
PLANT,

UPON STARTUP, PRUBLEMS OCCURRED wITH THE PIPING AND VALVES WHICH WwERE CUNSTRUCTED OF CARBON
STEEL. THE CARBON STEEL SYSTEM wAS REMOVED AND REPLACED wITH STAINLESS STEEL VALVES AND PIPING,
SOME PIPING LEAKS OCCURRED AND WERE REWELOED, SUME CURRUSIUN UF DUCT DAMPERS OCCURRED AND NERE RE-~
LIEVED BY ADJUSTING THE PH OF THE SCRUBBING LIWUUR.

REFER TO FIGURE 14~27 IN SECTION l4 FOR A DETAILED PROCESS FLON DIAGRAM OF THIS SYSTEM.

OPERATING HISTURY
3RD QUARTER=1977 NO MAJOR PROBLEMS WERE REPORTED, CORROSION PRUBLEMS STILL EXIST AND PH CONTROL

IS STILL A PROBLEM, FLOW METERS ARE BEING INSTALLED TO MUNITOR SCRUBBER WATER.

4TH QUARTER=1977 TWO IN LINE FLOW METERS WERE INSTALLED ON EACH SCRUBBER, ONE AT THE THROAT INLET
OF THE VENTURI AND ONE AT THE THROAT, THE PLANT REPORTED THAT PH CONTROL WAS STILL A PROBLEM.
SOME PROBLEMS WERE BEING ENCOUNTERED WITH THE PH PROBES DUE TO THE CONSTANT FLOW UF LANWGE

AMQUNTS OF SOLIDS, AND SOLIDS DEPOSITS ON THE PRUBES,

108



STATUS TU APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE DESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
NEXKOOSA PAPERS, INC.3 ASHOOWN, ARKANSAS (CONTINUED)

2ND QUARTER=1978 NO MAJOR PROBLEMS OCCURRED DUNING THE REPORT PERIOD. 1IN JUNE A PARTICULATE
COMPLIANCE TEST wAS RUN. PARTICULATE EMISSIONS WERE 0,05 LB/MM BTU AGAINST THE 0.1 LB/MM BTU
REGULATIUN., CAUSTIC SCRUBBING SULUTION IS CYCLED TO THE SCRUBBER FROM THE PULP BLEACH PLANT

AT a0u GﬁH. THE BOILER OPERATED 2153 MOUNS AT 40% TO 6UX CAPACITY, ODURING THAT PERIOD THE SCRUBBER
DEMPNSTRATED 100% OPERABILITY,

3RO OUARTER'I§7O DURING THIS REPORT PERIOD THE ONLY PROBLEM THAT wAS REPORTED WAS A RECYCLE
PUMP FAILURE CAUSING UNE 3CRUBBER T0 8E DOWN FOR APPROXIMATELY 1.5 DAYS, HOWEVER, DUE 10 THE
PARALLEL ARRANGEMENT OF THE SCRUBBING TRAINS AND LOW OPERATING LEVEL OF THE BOILER (40 = 60X), THE
TOTAL FLUE GAS FLOW WAS ROUTED THROUGH THE REMAINING SCRUBBER TRAIN, THE BOILER wWAS REPORTED

TO OPERATE 24 HUURS PER DAY DURING THIS PERIOD,

4TH QUARTER=197% DUE TO THE PARALLEL ARRANGEMENT OF THE SCRUBBER MODULES AND LOW BOILER LOADS,
SCRUBBER=RELATELD BOILER DOWNTIME I3 RARE. THE ENTIRE VOLUME OF FLUE 6A3 CAN BE ROUTED TO ONE OF THE
SCRUBBERS WHEN THE UTHER NEEDS MAINTENANCE WURK, HOWEVER, TME PLANT 18 CURKRENTLY UNDERGOING EXPANe
SION WHICH WILL REQUIRE BOILER LUADS OF 80X TO 90X, THIS WILL MEAN THAT THE ENTIRE VOLUME OF GAS
WILL NOT BE ABLE TO BE ROUTED THROUGH ONE MODULE AND PLANT PERSONNEL REPORTED THAT THEY EXPECT MORE
BOILER DOWNTIME DUE TO FGD PRUBLEMS OR AT LEAST REOUCED UPERATING LOADS.

DURING THIS QUARTER, THE LINING OF ONE OF THE SEPARATORS waS PATCHED. THE LINING MAD. BEEN
CHIPPING OFF CAUSING THE MILD STEEL SHELL TO CURRODE., CORROSION LEAKS IN THE SEPARATUR WERE ALSO
REPAINED., THE BOILEW WAS NOT SHUT UOWN. PLANS HAVE BEEN MADE TO RELINE THE SEPARATORS WITH AN AS
YET UNDETERMINED LINING MATERIAL IN THE SPRING,

PURCHASED CAUSTIC ($700=38Vu/DAY) WAS USED 3 TO o WEEKS THIS QUARTER SINCE THE PUMP THAT
OELIVERS THE UN=SITE CAUSTIC FROM THE PULP BLEACHMING OPERATION BROKE DOWN DUE TO A MECHMANICAL
FAILURE. NO SCRUBBER DOWNTIME RESULTED.

PH PRUBES AKE CLEANED TWICE WEEKLY. AN AVAILABILITY OF 1002 WAS DEMONSTRATED BY THE FED SYSTEM,

18T QUARTER=3979 THERE WERE NU MAJUR FGD SYSTEM RELATED PROBLEMS REPURTED DURING THE PERIOOD,
THE SYSTEM WAS UOWN FOR ABOUT ONE WEEK DUE TO EXPANSION WORK AND PROUBLEMS WITH TME PULVERIZERS
AND BUCKET ELEVATURS, DURING THIS TIME A SWITCH WAS MADE FROM COAL TO OIL AND GAS. THERE WERE
PROBLEMS WITH FRUZENM CUAL AT WHICH TIME SCREENED COAL waS BOUGHT AND BURNED. THIS HAD NO EFFECT
ON FGD OPERATIUNS. THE PLANT HAS BEGUN TO BURN SOME BARK, THE PLANT EXPANSION IS EXPECTED Y0 BE
COMPLETED IN VDECEMBER 1979, THERE ARE CURRENTLY NO PLANS TO EXPAND FGD SYSTEM CAPACITY A8 IV 18
PRESENTLY RUNNING AT S0 TO 60X UF FULL CAPACITY,

THE SYSTEM IS STILL EXPERLENCING DIFFICULTY WITH PH PROBE PLUGEING. IT REQUIRES CLEANING WITH
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE OESCRIPTION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS

NEKOOSA PAPERS, INC,} ASHDOWN, ARKANSAS (CONTINUED)

HIGH PRESSUNE AIR AND WATER ONCE PER SHIFT,

NEXT GUARTER THERE WILL BE A MAJOR SCRUBBER OVERHAUL, AT WHICH TIME THE FLAKED GLASS LINING
WILL 8t REPLACED BY 317L 5SS, THE BRICK LINING IN THE THROAT IS EXPECTED TO BE REPLACED BY A
NEW OUNE.

THE FGD SYSTEM DEMONSTRATED 100% AVAILABILITY THIS GUARTER,
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SECTION

STATUS TO APRIL
9 (CONTINUED)

PERFURMANCE DESCRIPTIUN FOR UPERATIONAL FGU SYSTEMS UN INDUSTRIAL BOILERS

INSTALLATIUN NAME
INSTALLATIUN LOCATIUN
SOURCE CHARACTERISTICS

SOURCE RATING

NUMBER OF SEPARATE FGD UNITS
NUMBER OF BOILERS BEING CUNTROLLED
CONTROL SYSTEM VENOOR

CONTROL PROCESS

NEW / RETRUFIT

START=UP DATE

CONTROL SYSTEM‘SYATUS

SU2 REMOVAL EFFICIENCY

SLUDGE UR BY=PRUDUCT DISPUSAL
CONTROL SYSTEM COST

NORTHERN DHIU SUGAR CUMPANY
FREEMUNF, UMIU

COAL (1X SULFUR)

40,000 SCFM (TOTAL = 2 30ILERS)
140,000 LB/HR STEAM (TOTAL = 2 BOILERS)
e

e

GREAT WESTERN SUGANR

S0DIUM MYDROXIDE SCRUBBING
RETROFIT

OCTOBER, 1975

OPERATIUNAL

WASTEWATER TREATMENT AND DISCHARGE TO CITY SEWER
SEE SECTIUN 13 FUR DETAILED ECONOMIC INFORMATION

1979

BACKGRUUNU INFURMATION
THE FGD SYSIEM CURRENTLY UPERATING AT THE FREEMONT, UHIO PLANT OF GREAT MESTERN SUGAR
HAS BEEN DESIGNED FOR BOTH 802 ANO PARTICULATE CONTRUL. THE SYSTEM CON3ISTS OF A VARIABLE THROAY
VENTURI SCRUBBER WITH A SINGLE PASS, THREE STAGE CHEVWON MIST ELIMINATOR,
A BLEED=OFF STREAM OF SCRUBBER EFFLUENT 1S CONTINUUUSLY DISCHARGED TO A HOLDING PUND FOR
TREATMENT,

REFER TU FIWURE 18=29 [N SECTIuN 14 FOR A UBTAILED PHUCESS FLUW DIAGRAM OF THIS SYSTEM,
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STATUS 10 APRIL 1979
SECTION 9 (CONTINUED)

PERFURMANCE DESCRIPTIUN FOR UPERATIUNAL FGD SYSTEMS ON INDUSTrIAL BUILEKRS

INSTALLATIUN NAME PFILER, INC,

INSTALLATIOM LOCATION EASI ST, LUULS, ILLINUIS
SOUNRCE CHARACIERISTICS COAL (3.5% SULFUN)

SOURCE RATING 49,000 SCFM (TUTAL 3 YOILERS)
NUMBER UF SEPARATE FGD UNLTS 1

NMUMBER OF BUILERS BEING CONTRULLED 2

SQURCE CAPACIVY 2U M (EWULVALENT)

(FOR THIS REPOKT, UNLESS STATED UTHERWISE, 2000 SCFM 2 1 EUUIVALENT Mw,
THIS 18 BECAUSE GAS FLUwW RATE IS THE PRIMARY FACTUR IN MODULE SIZING.)

CONTROL SYSTEM VENDOR IN=HOUSE DESIGN

CONTROL PRUCESS LIME SCRUBBING

NEW / RETROFIN RETRUFIT

START=UP DATE SEPTEMBEK, 1978

CUNTROL SYSTEM STATUS OPENATIONAL

802 REMOVAL EFFICIENCY 95% (3000 PPM Su2 @ INLET)

PARTICULATE REMOVAL EFFICIENCY 75% (145 LB/HR AShH & INLET)

WATER MAKE=UP 50 GPM

SLUOGE OR BY=PRODUCT DISPOSAL DEWAIERED SLURRY TU LANUDFILL

CONTROL SYSTEm CUST SEE SECTION 13 FUR DETAILED ECONUMIC INFORMATION

BACKGRUUND INFORMATIUN

AT THE IRON OXIDE PIGMENT PLANT OF PFIZER, INC, IN EAST ST, LOULYS, ILL. THREE BOILERS ARE USED
70 PROVIDE PWUCESS STEAM, THE THREE BOILERS HAVE STEAM QUTPUTS OF 10,000, 30,000 AND 109,000 LB/HR
WITH CONRESPUNDING HEAT INPUTS OF 20 MM BTU/HR, S0MM BTU/HR, AND 150 MM BTU/HR, THE TwO SMALLER
BOILERS HAVE TRAVELLING GRATE STOXKERS wHILE THE LARGE BOILER MAS A SPREADER STOKER, THE FUEL USED
IN THESE BOILERS IS ILLINOIS BITUMINOUS COAL WITH ABUUT 3,5% SULFUR, 8=12% ASH, AND A HEATING VALUE
OF 11,000 BTU/LB. THE COAL IS WASHED AND SIZED TO 1 1/4 IN X 0 IN, 1&5 UNFONTROLLED SO2 EMISS1ONS
FOR THE THREE BUILERS ARE 128, 320, AND 900 LB/HR (TOTAL OF 1408 LB/HR); WHILE THE PARTICULATE
EMISSIONS ARE 14, 16, AND 115 LB/HR (TOTAL OF 145 LB/HR)., THE CORRESPONDING ALLOWABLE EMISSIONS
ARE 36, 90, AND 270 LB/HR (TOFAL OF 396 LB/HR) FOR 302, AND 12, 15,5, AND 21 LB/WR (TOTAL OF
49 LB/HR)} FOR PARTICULATES.

IN LATE 1974, PFIZER SELECTED THE NLA=LEWIS ABSOWBER FUR A LIME FGD SYSTEM (SEE OPERATING
HISTORY FOR DETAILS ON DESIGN MODIFICATIONS PERFORMED BY PFIZER, INC.)e THE NLA=LEWIS SCRUBBER
IS A HORIZONTAL, KOTATING CYLINDER MOUNTED ON TRUNNIONS AND SLUPED UPWARD ABOUT 1/2 DEGREE TO
PROVIDE GRAVITY FLOW OF THE LIME SLURRY COUNTERCURRENT TO THE GAS FLOW, THE SHELL CONTAINS
RINGS OF FILTER BUXES INTERLACED wITH LODSELY HUNG CHAINS, THE LIME SLURRY CASCADES OVER THE
CHAINS THUS PROVIDING AN IMMENSE DWUPLET AREA IN ADDITIUN TO THE WETTED CHAIN SURFACE FOR CONTACT

NITH THE FLUE GAS. THE CHAINS ALSO SCUUR THE INTERNAL SURFACE TQ PREVENT SCALING.
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STATUS Tu APRIL 1979
SECTIUN 9 (CONTINUED)
PERFUKMANCE DESCRIPTION FOR UPERATIONAL FGD SYSTEMS ON [NOUUSTRIAL BOILERS

PFIZER, INC.; EAST SIf, LOUIS, ILLINOIS (CONTINUED)

THE FLUE GAS FHROUM ALL THE THKEE BOUILERS (74,000 ACFM o 250 F) ARE MANIFULUED INTO THE SCRUBBER
(31 FT UIA X 87 FT LUNG) WHICH CUNSISTS OF DRYING (7 FT), SCRUBBING (35 FT), MIST ELIMINATING,
(7 FT), AND DRUPOUT (lb FT) ZONES., FRESH QUICKLIME (93% CAU, 3/8 IN X 0 IN) 1S ADDED ALONG WITH
MAKEUP WATER TO THE SLAKER, THE FEED PUMP SUPPLIES ABOUT 50 GPM OF LIME SLURRY (10 WT.X), WHILE
THE DISCHARGE FLOW RATE 1S ABUUT 2S5 GPM OF CAS03/804 SLURRY (30 WT,X)., EACH BOILER MAS AN
LeDe FAN, AND THE SCRUBBEN HAS ONE I,.D. FAN, THERE IS A CYCLONIC MIST ELIMINATUR CONTAINING
IMPINGEMENT TUBES DUWNSTREAM OF THE SCRUBBER I.0. FAN, THE PRESSURE DROP ACROSS THE SCRUBBER I3
@ 1/2 INCHES UF WATER, THE SCRUBBER DISCHARGE PH IS CUNTROLLED AT 6.0 OR ABOVE., THE INTERNAL
SLURRY POOL CONTAINS BETWEEN 3000 10 4000 GALLONS OF SLURRY, AT 2 2/3 RPM, THE LIFTER BOXES
GIVE AN EFFECTIVE INTERNAL L/6 RATIO OF 68 GAL/1000 ACF. TYPICAL 302 AND PARTICULATE REMOVAL
EFFICIENCIES ARE 95% (1408 LB/HR @ INLET) AND 75% (145 LB/HMR & INLET). THE WASTE SLURRY IS MIXED
WITH SOME FRESH LIME, UTILIZED IN NEUTRALIZING OTHER WASTEWATER STHEAMS FRUM THE PLANT AND
FILTERED., THE FILTRATE IS DISPOSED OF, AND THE SLUDGE IS5 LANDFILLED.

THE BOILER I.D. FANS, INLET DUCTWORK, THE SCRUBBER INTERNALS AND SHELL, AND THE SLAKER ARE
MADE OF CARBON STEEL. THE SCRUBBER 1.0, FAN, QUTLET DUCTWORK AND THE STACK ARE 316 88, THE
IMPINGEMENT TUBES IN THE MIST ELIMINATOR ARE PVC (POLYVINYL CHLORIDE):; AND THE SLURRY FEED PUNP
I3 RUBBER=~L INED.

OPERATING HISTORY
1975=1978 THE NLA=LEWIS SCRUBHER WAS SELECTED IN LATE 1974 BASED ON IT3S RELATIVELY LOW ENERGY
REQUIREMENTS, SIMPLICITY, AND FREEDOM FROM PLUGGING, PFIZER LOCATED AN IDLE UDOLOMITE XILN (11 FT
DIA X 87 FT LUNB) AND FILLED IT WITH THE NLA=LEWIS CHAIN SYSTEM, IN ADOITION, PFIZER
INCORPORATED A DRYING SECTIUN BEFURE THE WET SCRUHBER TO UEWATER THE wASTE SLUDGE PRODUCT BY
CONTACT wITH THE INCUMING FLUE GAS. [INIS CUNCEPT UFFERS A PROLUCT SUITABLE FOR LANDFILL. THE
SCRUBBER WAS INSTALLED O HANDLE THE FLUE GAS FRUM THE LARGE BOILER (150 MILLION BTU/MR) SUPPLIED
BY ERIE CITY,

THE SCRUBBING SECTION CUNTAINED ABOUT FIVE. TONS UF CHAIN, THE ORYING SECTION CONTAINED ABOYT
FIVE TONS OF CHAIN AND A NEUTRALIZING PORTIUN FREE OF CHAINS, ALL THE SCRUBBING EQUIPMENT WAS OF
MILD STEEL, EXCEPT FUR A FEW TEST CﬁAINS. TESTS ON THIS CUNFIGURATION INODICATED EXCELLENT 302
REMOVAL, BUT INADEQUATE PARTICULATE CAPTURE., THE PARTICULATE EMISSIONS (42 LB/HR) WERE STILL
TNICE THE ALLUWABLE LIMIT OF 21 LU/HR,

IN UROER TO IMPROVE THE PARTICULATE REMOVAL, THE SCRUBBING SECTION WAS SHIFTED TO THE CENTER
OF THE KILN IN EARLY 1977 ANO HEAVIER LOW ALLOY (AISI #8620) CHAINS WERE INSTALLED, A MIST
ELIMINATUR SECTIUN OF IMPINGEMENT ZONE AND A DROPOUT ZONE WERE ADDED DOWNSTREAM OF THE SCRUBBING
SECTION. THE DRYING CHAINS WERE REMOVED AND THE SCHUBBER wAS OPERATED WITH A WET DISCHARGE. WITH
THESE DESIGN CHANGES, PARTICULATE EMISSIONS WERE REDUCED Te 26 LB/HR, S LB/HR SHORT OF THE EPA
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFURMANCE UESCRIPIION FOR OPERATIONAL FGD SYSTEMS ON INDUSTRIAL BOILERS
PFIZER, INC.; EAST ST, LOUIs, ILLINOIS (CONTINUED)

REQUIREMENT. S02 REMOVAL WAS INCREASED TU 97X, THE PH OF THE SPENT SLURRY wAS RELATIVELY
STASLE AT 6,0, AT THIS SET POINT, THE LIME CONSUMFTION wAS 1000 LB/HR FOR SO2 REMOVAL OF
930 LB/HR (960 LB/HR & INLET) .

IN 1978, IT wAS DECIDED TO RUUTE THME FLUE GASES FRUM THE TwO SMALL BOILERS TO THE SCRUBBER.
IT wAS EXPECTEU THAT THE ADDED GAS FLON AND THE CORRESPONDING INCREASE IN PRESSURE DROP WOULD
ENHENCE PARTICULATE REMOVAL. AN ENLARGED SCRUBBER 1,0, FaAN, OUTLET DUCT, AND STACK OF 316 33 WERE
ADDED) AS WELL AS THE MIST ELIMINATOR BEFORE THE STACK, THE ORYING SECTION OF THE SCRUBBER 'waS$
REACTIVATED WITH 30 TONS OF LOw ALLOY CHAINS, [N THE FINAL CONFIGURATION, WHICH 18 DESCRIBED IN
THE SACKGROUND SECTION, THE OPERATIONS WERE RELAVIVELY SIMPLE AND UNSOPHISTICATED REBULTING IN
VERY MIGH (>96X) AVAILASILITY VALUES,

4TH QUARTER=1978 EMISSION T€ESTS WERE CONDUCTED DURING THIS QUARTER, AND FINAL EPA APPROVAL wAS
GRANTED FUR COMPLIANCE OF BOTM S02 AND PARTICULATE EMISSION STANDARDS,

WITH DRY DISCHARGE, THE LfME FEED IS PROPORTIONED TO CUAL FEED, AND BIASED MANUALLY
TO COMPENSATE FOR OTHER CHANGES., WITH LIQUID OISCHARGE, THME CURRENT MODE OF OPERATION, THE LIME
FEED NATE 13 ADJUSTED MANUALLY TU KEEP THE D1SCHARGE PH AT 6.0,

THE SYSTEM RELIABILITY waS 96X,

1ST QUARTER=1979 THE PVYC IMPINGEMENT TUBES IN THE MIST ELIMINATUR MAVE SHOWN CREEP FATIGUE,
TO REDUCE THE LUAD UN THESE TUBES, ADDITIONAL CHAINS ARE INSTALLED IN THE MIST ELIMINATOR SECTION
INSIDE THE SCRUBBER, THE LOW ALLOY CHAINS IN THE SCRUBBING SECTION HAVE EXPERIENCED SOME
CORROSIUN. THE PH CONTROL wILL BE IMPROVED (MINIMUM DISCHARGE PH OF 6,0) TO AVOID PURTHER
CORRUSIUN. A VARIABLE SPEED KILN OKIVE wILL Bt ADDED TQ THE SCRUBBER 10 PEKMIT BETIER CUNTROL OF
THE DRIED PRUDUCT MOISTURE.

A RELIABILITY OF 951 aa$ REPORTED., THE DOWNTIME wAS REUUIRED MAINLY FOR THE INSPECTION OF THE
MIST ELIMINATUR AND SCRUBBER INTERNALS,
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STATUS TU APRIL 1979
SECTIUN 9 (CONTINULED)

PERFUNMANCE DESCKIPIION FUKR UPEKATLIUNAL FGU SYSTEMS UN INDUSTHRIAL BOILERS

INSTALLATIUN nAME REICHRULD CHEMICALS, INC,
INSTALLAT LU LULATIUN PENSACOLA, FLUKRIDA

SUUKCE CHAKACTERESTLCS WUUL & ULL (2% SULFuUw) .
SUURCE KA Ine 80,000 SCFm (TUTAL = 2 BOILERS)

170,000 ACFM & S350 F (TUTAL = ¢ BUILERS)

2UU, VUL LB/nKr STEAM (TUTAL)

NUMKER UF SEPARATE FGD UNLTS e
MUMBER UF BUILERS BEING CONTRULLED 2
SUUNCE CAPACIIY 40 Mm (EQUIVALENT); TuTaL = 2 BOILERS,

(Fuk THIS REPURT, UNLESS STAIED OTHERWISE, 2000 SCFM = | EQUIVALENT Mw,
TAIS IS BECAUSE GAS FLUN NATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

CUNTRUL SYSTEM VENDUR NEPTUNE AIRPOL, INC.

CONTRUL PRULESS SO0DIUM CARBUNATE SCHUBBING

NEW / WETROF L1 ' RETROF LT

STAKRT=UP DATE JUNE, 1975

CONTROL SYSIEM STATUS OPERATIONAL

S02 REMUVAL EFFICLENCY NOT AVAILABLE

SLUDGE UK BY=PKUDUCT LISPUSAL WASTEWATER TREATMENT AND DISCHARGE TU TAILINGS POND
CONTROL SYSTEm CuST SEE SECTIUN 13 FUR DETAILED ECONOMIC INFORMATION

BACKGRUUND INFORMATION

NELICHMULD CHEMICALS, INC. LUCATED IN FENSACOLA, FLOKIOA UPERATES A TwO=BOILER STEAM PLANT
WHICH GENERATES A TUIAL UF 80,000 SCFM Al MAXIMUM LUAUD. THE UIL AND AOOD FIRED BOILERS INSTALLED
IN 1973, ARE RATED FUR 100,000 Lu/Hk STEAM EACH WITH TOTAL HEAT INPUT 300 MILLION 8TU/HR.

EMISSIONS ARE CUNTHULLED BY AN ALNPUL AIR QUALITY CUNTRUL SYSTEM CONSISTING OF A VENTURI
SCRUBBER AND SEPAKATUR IN wHICH PARTICULATE ANU 502 REMUVAL UCCUR SIMULTANEDUSLY, SULFUR DIOXIDE
REMUVAL TAKES PLACE BY THE USE UF SUDIUM CARBUNATE FGD TECHNOLOGY, EACH SCRUBBER HANDLES 85,000
ACFM UF FLUE GAS AT 530 F, THE TUTAL INSTALLED COST OF BUTH THE SCRUBBERS WITH STUB STACKS (aTOP
THE SCRUBBER) WAS 3¢70,U00 IN 1973. THE VENTUKI SCRUBBERS (5 FT DIA X 18 FT HIGH) AND SEPARATORS
(11.75 FT ula x @& Frvnlsu) ARE CONSTRUCTED UF 304 33 AND CANBUN STEEL RESPECTIVELY. 1THE STUB
STACKS (6.5 FT DIA X 31 FV HIGH) AND FANS (UPSTREAM UF THE SCRUBBENS) ARE CARBON STEEL,

PKRESSURE UKOP ACRUSS ThHE VENTURI VAKIES 17-24 IN w.G.

UPERATING HISTURY

NO INFURMATIUN HAS BEEN MADE AVAILABLE BY THE PLANT PERSUNNELON OPERATING EXPERIENCE.
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SECTION 9 (CONTINUED)

PENFURMANCE DESCRIPTION FOR OPENATIONAL FGU SYSTEMS ON INDUSTRIAL BUILERS

INSTALLATIUN NaME RICKENBACKER ALR FUNCE BASE
INSTALLATION LUCATIUN COLUMBUS, ORIV

SUURCE CHMARACTERISTICS CUOAL (3.6 SULFUR)

SOURCE RATING 55,000 SCFM (TUTAL = 7 BOILENRS)

277:.000 LB/HR STEAM

NUMBER OF SEPARATE FGO UNITS 1
NUMBER OF BOILERS BEING CONTRULLED 14
SDUNCE CAPACITY 27 Mw (EQUIVALENT); TOTAL = 7 BOILERS

(FOR TWIS HEPURT, UNLESS SIATED OTHERNISE, 2000 SCFM = | EUUIVALENT MW,
TH1S IS BECAUSE $AS FLUW RATE IS THE PRIMARY FACTUR IN MODULE SIZING.)

CONTROL SYSTEM VENDOKR RESEARCH=COTTRELL/BARCO
CONIROL PROCESS LIMESTONE SCRUBBING

NEW / RETROFLT RETROFIV

START=UP DATE MARCH, 1976

CONTROL SYSTEM STATUS OPERATIONAL

302 REMOVAL EFFICIENCY 90%+ (DESIGN)

ACTUAL HEMOVAL 1S NOW LOWER DUE TU EASING OF KEGULATIUNS,

PARTICULATE REMUVAL EFFICIENCY 98%
WATER MAKE=UP OPEN. LOOP « 2,5 GPM/MA (MAX)
SLUDGE UR BY=PRODUCT 01SPUSAL NON=FIXATED SLURKY TU LINED POND

UNSTABILIZED CA303/504 SLUDGE TO LINED POND
CONTROL SYSTEm CoST SEE SECTION 13 FUR DETAILED ECONOMIC INFORMATIOMN

BACKGROUND INFORMATIUN

ON MARCH 11, 1976 THE FIRST UeSe INSTALLATION OF THE SWEDISH BAHCU SULFUR OIOXIOE REMOVAL SYSTEM
WAS PLACED IN SERVICE AT RICKENSACKER AIR FORCE BASE IN COLUMBUS, OHIU., THE SYSTEM, MANUFACTURED
BY A.8. BAHCO VENTILATION OF ENKOPING, SwWEDEN, DISTRIBUTED EXCLUSIYELV IN THE UNITED STATES BY
RESEARCH/COTTRELL, waAS URIGINALLY INSTALLED Al RICKENBACKER TO HANOLE THWE FLUE GAS FROM SEVEN
31 MM BTU/HR STUKER=TYPE COAL FIRED BOILERS INSTALLED BETWEEN 1954 AND 1956, IN JUNE 1977, A NEw
00 MM BTU/MR BOILER CAME INTO SERVICE. THIS UNIT REPLACED 2 UF THE OLDER BOILERS, AND A THIRD wAS
PLACED UN STAND=BY, THE BOILERS ALL FIRE A MIGM SULFUR (3.6%) CoaAL,

THE RICKENBACKER EMISSION CONTROL SYSTEM CUNS[STS ESSENTIALLY OF A MECHANICAL CULLECTOR, 2=STAGE
BACHO SCRUBBER TONER, LIMESTONE STORAGE AND HANOLING SYSTEM, CLARIFIEH, BOUSTER FAN AND ASSOCIATED
DUCT=WORK, PuUMPS, CUNTROLS, AND A SLUDGE DISPOSAL PGND,

3ULIO PARTICULATE anD SULFUR DIOXIDE=LADEN FLUE GAS TAKEN FRUM EACH OF THE EXISTING 31x
STACKS IS FED THROUGH A CUMMUN HEADER AND INTU A MECHANICAL COLLECTOR WHEKRE PRIMARY PARTICULATE
REMOVAL TAKES PLACE. THE MECHANICAL COLLECTOR HAS A DESIGN NEMOVAL EFFICIENCY OF 70 PERCENT AND

WAS INSTALLED PRIMARILY TG REDUCE FAN WEAK, THE PARTIALLY CLEANED GAS THEN FLUWS INTC THE BACMO
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TOWER WHERE ADDITIUNAL PARTICULATE AND PRIMARY SULFUR DIOXIDE KEMOVAL TAKES PLACE.

THE BACHO SCRUBBING VESSEL IS A VERTICAL TOWER CONSISTING OF Two SCRUBBING STAGES. GAS FLONS
THROUGH THE TUWER WHERE IT 1S CUNTACTED WITW A LIMESTUNE SLURRY., AFTER PASSING THROUGH THE
FIRST SCRUBBING STAGE, ENTRAINED MOISTURE IS REMOVED BY A CYCLONIC TYPE M13T ELIMINATOR, THE
GAS THEN PASSES THROUGH A SECOND SCRUBBING STAGE AND A SECOND CYCLONIC MIST ELIMINATOR, THE
CLEANED 6AS IS DISCHARGED TU THE ATMOSPHERE THROUGH A STUB STACK ATOP THE ABSURBER TOWER.

FINE MESH LIMESTUNE IS EMPLUYED AS THE REAGENT IN THE SCRUBBING SYSTEM, THE SCRUBBING SLURRY I8

PUMPED TO THE AUSORBER WMERE IT 1S CONTACTED WITH THE FLUE GAS IN A COUNTERCURRENT FASHION,

THE SPENT SCRUBBING SOLUTION IS DISCHARGED TO THE THICKENER WHERE THE WASTE SOLIDS SETTLE OuT,
THICKENER OVERFLOW IS RETURNED TO THE MIX/HOLD TANK, THICKENER UNDERFLOW IS DISCHARGED TO A Se
ACRE HYPALON=LINED DISPUSAL POND. THIS PUND IS LOCATED APPROXIMATELY 400 FEET FROM THE ABSURBER
TONER, CLEAR WATER FRUM THE POND IS RETURNED TO THE PROCESS AS MAKE=UP WATER IN THE SLURRY TANK.

REFER TO FIGURE 14=31 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
MAR, 76 THROUGH OCT, 76 THE INITIAL OPERATION PROCEEDED IN AN OPEN=WATER=LOOP MUDE BECAUSE THE
THICKENER WAS NOT YET COMPLEFELY INSTALLED. SULFUR DIOXIDE INLET CONCENTRATIONS WERE IN THE 1800 TO
2000 PPM RANGE. HIGHM OXYGEN CONCENTRATIONS ALSO EXISTED IN THE FLUE GAS BECAUSE THESE OLDER, IN=
EFFICIENT BOILEKS OPERATE AT 150 TO 160 PERCENT EXCESS AIR RATES. SULFER DIOXIDE REMOVAL. EFFICIENCY
WAS IN THE LOW 90 PERCENT PLUS KANGE, EARLY PROBLEMS WERE PRIMARILY OF A MECMANICAL NATURE USUALLY
ASSOCIATEL wlTH STARI=UP, THE MAJOR STARV=UP PROBLEMS WERE AS FULLOWSS
UP PROBLEMS WERE AS FOLLOUWSS
l. ELECTRICAL CIRCUITS AND SYSTEM CONTROL PANEL.
2. PUMP MALFUNCTION=SPARE PARTS SHIPMENT DELAY,
3., SEDIMENTATIUN BUILDUP IN THE SCRUBBER VESSEL (THIS WAS DUE PRIMARILY TO OPERATION AT
HIGHER THAN DESIGN SULIDS CONCENTRATION IN THE SCRUBBING SOLUTION BECAUSE THE THICKENER
WAS NOY YET IN SERVICE PLUS GRIT GETTING THRUUGH ThHE LIME SLAKER GRIT REMOVAL STEP),
e FAMILIARIZATION UF THE OPERATING STAFF WITH THE MECHANICS OF THE PROCESS,
Se I.D. BOUSTER FAN PRUBLEMS, ADDITIONAL BRACING, AND EPOXY GROUTING wAS REQUIRED TO STOP

THE ELEVATED FAN CUNCRETE SUPPORT FROM VIBRATING WHILE THE FAN WAS OPERATING.

NOV. 76 THRUUGW JUN. 77 DUWNTIME WAS LESS THAN SX, OPERATING PROBLEMS WERE HECHANICAL' AND
CONTROL= RATHEK THAN PROCESS=RELATED. FANRELATED PRUBLEMS ACCOUNTED FOR OVER 753 OF THE ACTUAL
OOWNeTIME. THIS RESULTED FROM EXCESSIVE FAN VIBRATIONS CAUSED BY BEARING, SUPPORT, AND INSTRUMENTe
ATION OIFFICULTIES, 1IN APRIL 1977, THE FAN WHEEL UEVELOPED A CRACK IN THE RIM ATTRIBUTED TO
FATIGUE FROM RESONANT VIBRAVIUN. THE FAN WAS SENT BACK TO THE MANUFACTURER, AMERICAN STANDARD, WHO
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MADE ThHE KREWUIRED MUDIFICATIONS. THE ORIGINAL FaN WAS RADIAL BLADE WITH RIMS, AND A MAJUOR MOOIFI-
CATION WAS CHUPPING THE RIMS UFF, THEREBY REDUCING THE OIAMETER. THE FAN WAS RETURNED IN EARLY MaAY
AND THE VIBRATIUN PRUBLEM WAS SULVED, OTHER UPERATIONS WERE RELATIVELY PKUBLEM=FREE, THERE WERE
NU CUKRROSLON, EROSIUN, SCALING, OR PLUGGING PRUBLEMS. THE SYSTEM BEGAN RUNNING ON LIMESTONE IN
APRIL, AS PaRYT UF THE EPA IEST PROGRAM, LIMESTUNE PERFOKRMED WELL, YIELDING ADEGQUATE REMOVAL,

ON JUNE 3RD, THE STEAM PLANT waS SHUTOUNN FOR THE TIE«IN OF THE NEW NO. 8 BOILER. TIE IN wAS COM~

PLETED IN JUnE.

AUB. 77 Tht ARMS BRUKE OFF IN THE 25=-FOOT DIAMETER THICKENER TANK, CAUSING A 30 DAY DOWNTIME.
SEP. 77 A MAKE=UP WATER BUOSTER PUMP HAQ Tu BE REPLACED.
uCT, 77 THE MOTUW DRIVE ON THE SLAKER BELT naD 10 BE REPAIRED, ALTHOUGH THE SLAKER 18 NO LONGER

USED wWITM THE LIMESTUNE REAGENT, THE BELT 138 USED TO CONVEY THE LIMESTONE TO THE DISSULVING TANK.

18T WUARTLR=1978 IT WAS DISCUVERED THAT WITH A STOICHIUMETRIC RATIO OF 0,75 THE REGUIRED DEGREE
OF SU2 REMUVAL CAN BE ACHIEVED. THE CURRENT REGULATION LIMITS EMISSIONS TO 2.2 LBS/MN BTU HEAT
INPUT. DURING THE JANUARY BLIZZARD, SOME FREEZE=-uP PROUBLEMS WERE ENCUUNTERED.

OQURING JANUARY THE BOILERS OPERATED 744 nOURS AND THE FGO SYSTEM OPERATED 596 HOURS YIELDING OPER~
ABILLITY AND AVAILABILITY INDEX VALUES OF 80X, ALL DOWNTIME waAS ATTRIBUTABLE TO FREEZE=UPS DURING
BLIZZARD COWUITVIONS. ODURING FEBRUARY, THE BOILERS OPERATED 672 HOURS AND THE CUNTROL SYSTEM OPERA=
TED 168 HUUNS. HOWEVER THE FGD SYSTEM wWAS AVAILABLE 551 HOURS, THEREFORE THE OPERAEILITY INDEX WAS
25% WHILE THE AVAILABILITY wAS 82X, THE ABSORBER LINES wERE THAWED UUT FEBRUARY &, BUT DURING
FEBRUARY, THE GOVERNOR OF OMIOD TEMPORARILY SHELVED POLLUTION CUNTRUL REGULATIUNS. THEREFORE THE

FGD SYSTEM wAS NUT UPENATED ALTHOUGH 1T WAS AVAILABLE FUR UPENATIUN. THE SYSTEM WAS SHUTDOWN ON

FEBKUARY 13 AND DID NUT OPERATE DURING MAKCH,

2NO QUARTEN=1978 SYSTEM wAS RESTARTED APRIL 10 AND WAS REPURTED TO HAVE RUN WITH A 100X OPERA=
6ILITY INOEX vALUE FOR THE REMAINING PERIOD. PLANT REPURTED TYHAT ALL PREVIOUS PHUBLEMS HAVE
BEEN CURKECIED, ODURING THE -LAST PORTIUN UF THE eND QUARTER The BUILER LOAD DROPPED TO ITS SUMMER

LEVEL, ABOUT 3u MM BIU/HK, AS UPPOSED Tu THE MAXEMUM COLD SEASUN LUAD UF 15 MM BTU/NKKR,

3RD QUAKRTER=1974 THE SYSTEM UPERATED WITH AN AVAILABILITY INDEX OF UVER 99.5% FOR THE

PERIVUV. THE SCRUBBER WAS CLEANED AND INSPECTED DURING A 5=0AY BUILEK MAINTENANCE OUTAGE AND

FUUND Tu BE RELATIVELY FREE UF CURKROSION AND SCALING., THE SYSTEM WAS OBTAINING ABOUT 753 su2
REMUVAL, WHICH nwaS SUFFICLENT TU MEET THE REGULATIUN, WHILE THE WOILER IS OPERATING AT ITS REDUCED
SUMMER LUAD, FRESH MAKE=UP AIR IS BEING MIXED wITH THE FLUE GAS ENIERING THE F.le FAN TU MAINTAIN

FULL 6AS PRESSURE ANU VELUCITY THROUGH THE ABSURBER,
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4TH QUARTER=1978 THE FGD SYSTEM EXPERIENCED 36 HOURS UF DUWNTIME DURING THE PERIOD FOR AN OVERALL
AVAILABILITY INDEX OF 98,4%. MUST OF THE DUWNTIME WAS CAUSED bY A BROKEN WELD ON THE FAN

HOUSING. THE NUCLEAK DENSITY CONTROL VALVE ON THE CLARIFIER UNDERFLUM DEVELUPEU PROUBLEMS AND WAS
REPAIRED BY THE MANUFACTUREN. THE 3CRUBBER OPERATOR REPURTED THAT SHUTDUWN/STARTUP 18 A SMOOTH
PROCEDURE, A CLEANOUT/MAINTENANCE SHUTDOWN I8 TENTATIVELY SCMEDULED FOR LATE WINTER,

187 QUARTER=1979 THE FGD SYSTEM DEMONSTRATED AN AVAILABILITY OF AUOUT 9%,6% DURING THE REPORT
PERIOD. PLUGGING OF THE FIRS] STAGE LEVEL TANK LINE CAUSED A 4=0AY QUTAGE IN EARLY MARCHe DUE TO
COMPLIANCE TE3TS BEING CONOUCTED, THE SYSTEM WAS BEEN OPERATING AT A MIGHER LIMESTONE FEED STUICHIO=-
METRY AND ACHIEVING 302 REMOVAL EFFICIENCIES AS HIGH A8 80«85 PERCENT. THE HIGH LIMESTONE FEED RATE
MAY HAVE CAUSED THE PLUGGING PROUBLEM, PLANS ARE BEING MADE TU TEST THE SYSTEM WITH PEBBLE LIME,

THE CLEANOUT/MAINTENANCE SHUTDOWN URIGINALLY SCHEDULED FUR LATE WINTEN HAS BEEN POSTPONED UNTIL JUNE
AND WILL ACCOMPANY AN 8 TO 10 DAYS BOILER INSPECTION,
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PERFURMANCE VESCKIPTIUN FUN UPERATIUNAL FGL SYSTEMS UN INDUSTHIAL BUILERS

INSTALLATIUN NaME TEXACO INCURPURATED
INSTALLATIUN LUCATUN SAN ANUD, CALIFURNIA
SUUKRCE CHARACTERISTICS UIL (1.73% SULFUK)

SUURCE WATLNG 347,000 SCFM (TUIAL = 29 BUILEKRS)
22,000 ACFM o bUV ¥, FUR EACH UF 22 FGD SYSTEMS
8U,0U0 ACFM » 60U F, FUK EACH UF ¢ FGU SYSTEMS
1Us 000 ACFM o 60U Fy FUR EACH UF S SYSTEMS

NUMBER UF SEPARATE FGD UNITS 29
NUMBER UF BUILENS BEING CONTROLLED 29
SOURCE CAPACITY 173 Mn (EUULVALENT) ) 156U MILLIUN BTU/HKS TUTAL = 29 BUILERS

(FOR THIS KEPORT, UNLESS STATED UTHERWISE, 2UU0 SCFM 3 | EQUIVALENT Mi,
THIS I3 BECAUSE GAS FLOW NATE 1§ THE PRIMARY FACTOR IN MOOULE SIZING,)

CUNTRUL SYSTEM VENDOW CEILCUIE

CONTWNUL PRUCESS SOU1UM HYUKUXIUE SCRUBBING
NEw /7 RETROFIT RETRUF I

START=uP LAVE NOVEMBER, 1973

CONTROL SYSTEM STATuS UPERATIUNAL

S0Z& MEMUVAL EFFLICLENCY T3% (10U0 PPM @ INLET)
SLUDGE UR BY=PRODUCT 0ISPOSAL WASTEWATER TREATMENT

HWALF UF THE SCRUBBEN UNDERFLUW [3 TREATED AND RECYCLED AS
BOILER FEEUWATERS THE OTHEN HALF GUES TU NASTENATER
DISPUSAL wELLS.,

CONTROL SYSTEM COST SEE SECTION 13 FUR DETAILED ECOMOMIC INFURMATION

BACKGROUND INFURMAT10wn

TEXACU USES SEVERAL OIL=FIRED BOLILERS AT TME SAN ARUU, CALIFURNIA SITEs THE STEAM IS INJECTED
INTU OIL WELLS 1u FACILITATE OIL FLUW. NINE (50 MILLION BTU/MH EACH) OUT OF A 10TAL 38 STEAM
GENERATUNS wILL MAVE DUCON FGD SYSTEMS, THE NINE UNITS wiTH DUCUN SYSTEMS ARE REPORTED SEPARATELY
REPORT. THE UTHER 29 GENERATURS ARE IN IHREE DIFFERENT SI2ESS TwO, EACH @ 180 MILLION BTU/HR,

25 EACH o S0 MILLION BTU/HR, AND FIVE, EACH o 20 MILLION 8TU/MRe  THE FUEL OIL HAS A TYPICAL SULFUR
CONTENT OF 1.7%.

THE FLUE GASES (80,000 ACFM FROM THE LARGE, 22,000 ACFM FRUM THE INTERMEDIATE, AND 10,000 ACFM
FROM THE SMALL GENERATURS o 600 F) ARE SCRUBBED BY FGD SYSTEMS SUPPLIED BY CEILCOTE COMPANY IN
NOVEMBEE 1973. EACH WOILER IS FULLUWED BY A UUENCHING CMAMBEK AND A SCRUBBER. THE SCRUBBERS, WHICM
ARE HURIZUNTAL TUWEKS PACKED wWITH 2 In. TELLERITE PACKINGS, ANE OF S1ZESt 1S FT LUNG X 15 FT WwIDE X
20 FT HIGW (2 LARGE UNLITS), 15 FT LONG X 1% FT wiDE X 9¢% FT MiGM (22 INTERMEDIATE UNIT8), AND THE
GAS FLOWS ACRUSS THE HUNIZOUNTAL SCRUBBER WHEREAS THE LIGUID IS SPRAYED PRIMARILY IN A CROSS=CURRENT

MODE. THE ABSURBER SECTION IS FULLOWED BY A SHURTEK PACKED DEPTH WHICH SERVES AS A MIST ELIMINATUR
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(M=E). THE SCRUBBING LIQUOR IS A MIXTURE OF NATURAL WATER AND S0X NAOH SOLUTION, THE TYPICAL
LIGUID MASS FLUX VALUES ARE 2000=3000 LBS/MR FT2, A L/G RATIO OF 11 GAL/1000 SCF IS USED AND PH AY
THE INLET IS 8,0, THE FLUE GASES ENTER THE QUENCHERS AT 500 F WITH 1000 PPM SO2 AND LEAVE THE M=E’S
AT 160 F WITH LESS THAN 283 PPM S02. THE SPENT LIGUOR IS 3PLIT INTU TWO STREAMS, ONE RECYCLED AS
BOILER FEED WATER AFTER REMUVING FLYASH AND SUOFTENING, THE UTHER IS QISPUSED OF IN WASTE=WATER
DISPOSAL WELLS.

THE ABSURBER MODULES, DUWNSTREAM DUCTWORK, STACK AND THE I.D. FAN ARE MADE OF FRP, WHEREAS THE
PACKING 1S POLYPROPYLENE, THE QUENCHER SECTION IS 316 3S, 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 3YSTEM,

OPERATING HISTORY
THE MAJOR OPERATIONAL PROBLEM AREAS ARE!

1. THE QUENCHER SECTION HAS 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 BEDS ARE FREQUENTLY PLUGGED BY FLYASH. THE OIL IN THE NATURAL LIQUOR WAS CAUSED
FOULING OF THE PACKED BEDS.

4. OCCASIONAL OVERINJECTION OF CAUSTIC MAS RESULTED IN PLUGGING OF SPRAY NOZZLES BY SCALE.

18T QUARTER~1978 DUE TO THE LOW 302 REMOVAL AND MHIGH MAINTENANCE COST OF THE ABOVE .DESIGN, TEXACO
HAS UNDERTAKEN A TEST PROGRAM WHICH, IF SUCCESFUL, WILL PHASE OUT THE PRESENT SCRUBBERS BY THE END
OF 1979, FOR MURE INFORMATION ON THE PﬁOGRAN SEE THE UTHER TEXACU, SAN ARDO BACKGROUND INFORMATION
ENTRY IN SECTION 10 OF THIS REPORT,

2ND QUARTER=1978 THE AVAILABILITY OF EACH FGD SYSTEM wWAS APPROXIMATELY 94%. ON AN AVERAGE, ONE
SYSTEM wAS SHUTOUWN TWO DAYS A MUNTH FOR MAINTENANCE.

3RD QUARTER=1978 THERE WAS NO MAJOR DOWNTIME DUE TO EQUIPMENT OR PROCESS FAILURE. THE SCRUBBERY
WERE DOWN FOR SCHEDULED MAINTENANCE FOR ABOUT 8 HOURS PER MONTH REQUIRING ABOUT 24=MAN=HOURS PER
UNIT, GENERALLY DURING THIS REGULAR MAINTENANCE PERIOD THE PACKING IS REPLACED AND THE INTERNALS
INSPECTED AND CLEANED. TEXACO I3 CONSIDERING CONVERTING FROM NAOM TO NA2CO3 AS THE REAGENT, NO
TIMETABLE HAS HEEN ESTABLISHED FOR SUCH A TRANSITION,. '

4THM QUARTER=1978 OPERATIUNAL PROBLEMS OF CORROSION IN THE WUENCHER, AND ABRASION AND PLUGGING IN
ABSORBER CONTINUED. THE ABSORBERS ARE MOUNTED ATOP THE GENERATORS WITH ONLY 1 OR 2 FT CLEARANCE.
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PERFUORMANCE DESCRIPTIUN FOR OPERATIONAL FGD SYSTEMS ON

INDUSTRIAL BOILERS
TEXACO INCORPORATEDs san ARDO, CALIFURNIA (CONTINUED)

HENCE, THE HEAT LOSSES FRUM THE RADIATION SECTIUN WEAKEN THE FRP SHELL OF THE ABSORBERS. IN TH1S

QUANTEN, EACH SCRUBBER WA SHUT DOwWN FUR MAINTENANCE FOR AN AVERAGE TIME OF 100 HUURS,

187 QUARTER=1979 THE SCRUBHBERS CUNTINUED TU UPERATE THROUGH THIS PERIOD WITH HIGH MAINTENANCE

REQUIREMENTS, TYPICALLY, A SCRUBBER WUULD BE BROUGHT UFF THE LINE AS THE PRESSURE ORgp INCREASED
BEYUND 10 IN, w.G. AND THE 802 REMOVAL EFFICIENCY FALLS BELOW 70X, THE INTERNALS WOULD BE CLEANED
AND SUME TELLERETTE PACKING RINGS WOULD BE REPLACED. ON AN AVERAGE A SCRUBBER wouLD BE DOWN FOR
THIS PLANT HAD UPERATED 38 CEILCOTE SCRUBBERS, BUT 9 ARE

VAL AND HIGH MAINTENANCE COST3. THESE 9 UNITS ARE BEING

THU DAYS EVERY MONTH FOR MAINTEMNANCE,
BEING DISCUNTINUED DuE TO PCOR 302 REMU
REPLACED BY 3 Oucown SCKUBBERS,

119



ve

STATUS TU APRIL 1979
SECTIUN 9 (CUNTINUED)

PERFOURMANCE DESCRIPTIUN FURW OPERATIUNAL FGD SYSTEMS UM INDUSTNIAL BULLERS

INSTALLATIUN vAME 1EXASGULF

INSTALLATIUN LUCATIUN GRANGER, AYUMING

SUURCE C(HARACTERISTICS CUAL (VU.75X SuLFuR)

SOURCE KRATING ‘ 140,000 SC?M (TUTAL = 2 BUILERS)

600,000 LB/HR STEAM (TOTAL)

NUMBER UF SEPARATE FGU UNITS 2
NUMBER ULF BUILERS beING CUONTRULLED [
SOURCE CAPACITY 70 Mw (EQUIVALENT): TOTAL = 2 BUILERS

(FOR IHIS WEPURT, UNLESS STATED UTHENWISE, 20Uy SCFM 2 1 EQUIVALENT Mw,
THIS 1S BECAUSE GAS FLOw RATE 1S THE PRIMARY FACTOR IN MODULE SIZING.)

CONTROL SYSTEM VENDOR SHEMLO INC.

CUNTROL PRUCESS SODIUM CARBONATE SCRUBBING

NEwW / RETROF1T NEW

START=uP DATE SEPTEMBER, 1976

CONTNOL SYSTEM STATUS OPERATIONAL

802 REMOVAL EFFICIENCY 90X (860 PPM o INLET)

PARTICULATE REMOVAL &FFICIENCY 99,3 (HOT=S1DE ESP w/PRECEDIMG MECMANICAL COLLECTOUR)
SLUOGE OR BY=PRUDUCT DISPOSAL WASTEWATEN TREATMENT

CONTRUL STYSTERM COST SEE SECTION 13 FUK DETAILED ECONOMIC INFORMATION

BACKGROUND INFURMATION

TEXASGULF INC. HAS BEEN OPERATING A NEW SUDA ASH PLANT (1 MM TONS/YR) AT GRANGENR, WYUMING, SINCE
SEPTEMYER 1976, TwU BUILERS GENEKATE A TOTAL UF 500,000 LBS/HR SATURATED STEAM @ 300 PS1G.

UNIT EFFICIENCY 13 85X WHEN BURNING wYOMING SUB<BITUMINUUS CUAL, AHICH MAS 13.97% MOISTURE, b.43%
ASH, 0.752 SULFUR, AND A HEATING VALUE OF IS 10,424 8TU/LB ON AN AS=RECEIVED BASIS. EACH BOILER
BURNS APPROXIMATELY 25,000 LB/WR OF THE CUAL,.

AFTER FLUE GASES LEAVE EACH BUILER, (156,150 ACFM o 350 F) IHEY PASS THROUGH A MECHANICAL
COLLECTOR, ESP, ECONUMIZENR, AND WET SCRUBBER. (TME ECONUMIZER IS LOCATED AFTER Tt PRECIPITATOR
BECAUSE THE ASH FROM WESTENN CUAL IS CULLECTED MURE EFFICIENTLY WHEN THE GAS 1S MOT). THE CYCLONE
AND ESP TOGETHER HAVE A PARTICULATE REMOVAL EFFICIENCY OF 99,3%, THE SCRUBBING UNITS, INSTALLED
VOWNSTREAM OF THE ECONUMIZER, wEKE SUPPLIED BY SwEMCO IN SEPVEMMER 1976, THE SYSTEM COUNSISTS OF
A QUENCHER, A SIEVE TRAY ABSORBER (15 FT DIA X 20,5 FT HEGM) AND A BYPASS. THE ENGINEERING wWORK
WAS DUNE BY A.G, MCKEE 8 CO, FLUE GAS IS SPRAYCUOOLED FRUM 350 F TO 125 F AS IT ENTERS THE
QUENCHER wITn 19 PVC NUZZLES ON FIBERGLASS HEAUDERS AND IS DIRECIED INTO THE CIRCULATING LIQUOR
IN THE RESERVOIR. THE GAS BUHBLES UP THROUGH THE LIGUUR, ENTENS THE ADJACENT ABSORBER, TRAVELS
UP THROUGH Twu SIEVE ThkAYS, AND A MESH TYPE MIST ELIMINATUR UF TEFLON AT TME TOP, SCRUBBING
LIGUOR (700 GPM TO THE ABSURHBER, 300 GPM TO THE QYUENCHER) IS RECLRCULATED FROM THE SCRUBBER PUMP

TANK wnICH RECEIVES THE SCRUHBER EFFLUENT (1023 GPM), PH VALUE IS MAINTAINED Al 6,3, A CONSTANT
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BLEED=O0FF (250 T0 487 LB/MIN) CONTAINING 8% OF SODIUM SALTS 13 PURGED TO A HOLDING POND FOR EVAPORA=
TION, THE CLARIFIED MAKEUP WATER (60 TO 93 GPM) IS USED FUR M=E WASHING (15 GPM) AND GUENCHER SPRAY
(45 TO 66 GPM), MAKEUP SUDA ASH 30X 8Y WEIGHT, IS FED FRUM A LIQUOR HEAD TANK TU THE SCRUBBER PUMP
TANK AT A MINIMUM RATE OF Sé LA/MIN AND MAX, RATE OF 119 LB/MIN,

EACH ABSOQRBER IS DIVIDED VERTICALLY INTO Two SECTIONS, ONE OF WHICH HAS A DAMPER AT THE TOP.
THIS PERMITS CURTAILMENT OF GAS FLOW THROUGH HALF OF THE UNITS AT LOw LOADS, THE ABSORBER,
THEREFORE, CAN OPERATE AT THE DESIGN EFFICIENCY WHEN THE BOILER PRODUCES FROM 25X TU 100X OF ITs
RATED OUTPUT. THE ABSURBER BYPASS ALLOWS UP TO 25X OF THE INCOMING HOT FLUE GAS TO BE DIVERTED.
TYPICALLY, TEXASGULF USES THE B8YPASS TO KEEP THE FLUE GAS IN THE STACK 10 F WARMER THAN THAT AT THE
SCRUBBER OUTLET. THE ADSORBERS ARE MADE OF CARBUN STEEL wITH FLAKED GLASS LINING AND THE TRAYS ARE
OF INCONEL 625, THE RECIRCULATION TANKS ARE MADE OF FRP ANO THE STACK (7.5 FT Ip X 150 FT HEIGHT) .
IS DOUBLEWALLED, INSULATED STEEL TYPE WITH FLAKED GLASS COATING BY CEILCOTE CUMPANY.

REFER TO FIGURE 14-38 IN SECTION 14 FOR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING MWISTORY

THE THROAT IN ONE OF THE QUENCHERS WAS REPLACED BY THAT OF INCONEL 625 BECAUSE OF CORROSION
PROBLEMS,

18T QUARTER-1978 THE OUTLET DUCTWORK, wHICH WA3 CORRODED OUE TO THE ACID CONDENSATE, WAS T0 B8E
REPLACED. THE 3YSTEM OPERATED WITHOUT ANY MAJOR PROBLEMS,

2ND QUARTER=1978 OURING A MAJOR ELECTRICAL TURNAROUND, THE SCRUBBER MODULES WERE CLEANED AND
REPAIRED, SLUDGE FROM THE TRAYS WAS REMOVED AND THE OUTLET DUCTWURK wAS REPLACED BY 304 88, THE S02
MEASURING INSTRUMENTS WERE BEING UPGRADED BY LEAR SIEGLER, THE SUPPLIER,

3RD QUARTER~1978 DURING THE REPORT PERIOD, THE BUILER AND FGD SYSTEM WERE 0OwN THICE FOR
SCHEDULED INSPECTION OUTAGES., DOWNTIME WAS 4 DAYS FOR ONE MODULE AND 2 DAYS FOR THE OTHMER, SOME
MINOR PLUGGING WAS UBSERVED DURING THE INSPECTION PERIUDS,

4TH QUARTER=19/8 DURING THIS PERIOD, OUTAGE OCCURRED uUN NUO, 2 BUILER FUR A DAY IN UCTUBER, IN
NOVEMBER, THE NO, 2 BUILER wAS OOWN FOR SCHEDULED INSPECTIUN FUR 2¢5 DAYS, ODURING THIS TIME, TME
TRAYS AND INTERIOR Uf THE SCRUBBER WERE CLEANED, SOME OF THME PIPING LEADING TO TRAYS WAS REPLACED.
S0ME OF THE PLUGGED NOZZLES IN THE QUENCHER WERE EITHER CLEANEL OR REPLACED, THE RELIABILITY INDEX
VALUE FOR BOTH SCRUBBERS wAS ABOUT 100%,
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STATUS TO APRIL 1979
SECTION 9 (CONTINUED)
PERFORMANCE UESCRIPTIUN FUR OPERATIUNAL FGD SYSTEMS ON INOUSTRIAL BOILERS

TEXASGULF 3 GRANGER, wYOMING (CONTINUED)

18T QUARTER=1979 DURING THE PERIOD, BOTH BOILERS WERE DUWN FOR ONE DAY EACH IN MARCH FOR
SCHEDULED MAINTENANCE, UN THESE DAYS, THE ABSORBER ORAIN LINES WERE EXTENDED. THESE LINES (10 IN
UIA, INCUNEL »25) weERE NOT IMMERSELD PROPERLY IN THE RECINCULATION TANK LIQUOR. HENCE, SOME OF THE
FLUE GAS WOULL BYPASS [NTO THE RECIRCULATION TANK WITH THE OROP OF LIGUID LEVEL IN QUENCHER.

IN ADDLTION, A NEW INSTRUMENTATION STRATEGY wILL BE INCORPORATED SHORTLY, 830 FAR, THE
RECIRCULATIUN PH MAS BEEN MEASUNED BY ANALYZING SAMPLES TAKEN ONCE EVERY 8 HOURS, THE NEW SCHEME
WILL HAVE INDICATOR(CUNFROLLERS FOR BOTH DENSITY AND P OF RECIRCULATION LIGUOR, THE APPROXIMATE
SET POINTS WILL BE 1.08 AND 6,5 RESPECTIVELY, OENSITY wilLL BE THE PRIMARY PARAMETER CONTROLLING THE
FLOW OF MAKEUP NAQCU3 LIQUOR. OﬁCE THE DENSITY 1S STABILIZED, THE PH CONTROLLER wILL SUPERSEDE THE
DENSITY CONTROLLER IN ADJUSTING THE MAKEUP LIWUOR FLOwW RATE,

THE WELIABILITY VALUES FOR BOTH THE SCRUBBERS WERE 100X FOR THE PERIOD.
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STATUS 10 APRIL 1979

SECTIUN 10

VESIGN INFURMAVIUN FOW UNDER CUNSTRUCTION FGD SYSTEMS ON INOUSTRIAL BOILERS

INSTALLATIUN NAME
INSTALLATIUN LUCATIun
SUUKRCE CHANACIERISTICS

SUURCE RATING

NUMBER UF SEPANATE FGD UNITS
NUMHER OF BUILERS BEING CONTROULLED
SUURCE CAPACITY

CUNTRUL SYSTEM VENUOK

CUNTRUL PriLESS

ARCU/ZPULYMERS, INC,

MONACA, PENNSYLVANLA

CUAL (3,0% SULFUR)

305,000 SCFM (TOTAL = 3 BOILERS)

900,000 LB/HR STEAM & 700 PSIG AND 700 Fo
3
3

152 Mw (EQUIVALENT)3 TUTAL = 3 BOILERS

(FOR TmIS REPURT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mw.
THIS 13 BECAUSE GAS FLUW RATE IS THE PRIMARY FACTOR IN MODULE SIZING,)

FMC ENVIKUNMENTAL EQUIPMENT

DOUBLE ALKALI (CONCENTRATED)

NEw / RETROFIT RETRUFIT
START=UP DATE JUNE, 1980
CUNTROL SYSTEM STaTuy CUNSTRUCTIOUN

SU2 REMUVAL EFFICIENCY
PARTICULATE REMUVAL EFFICIENCY

SLUDGE UR 3Y=PRUDUCT LI3POSAL

CUNTROL SYSTEM C0S1

90X (1,800 PPM @ INLET)

99.5%

DEmATERED SLUKRY TU LANOFILL

FLYASH ADUITIUN Tu QEWATERED CASO3/CASO4 FILTER CAKE,
THEN TO LANDFILL,

SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

ACO/PULYMERS, BEAVER VALLEY PLANT LUCATED WEAR MUNACA, PENNSYLVANIA, ANARDED A COUNTRACT

IN JUNE 1978 Tu FMC TO INSTALL THREE FUUR=STAGE 0ISC CUNTACTOR SCRUBBERS, THE SYSTEM

WILL UTILIZE THE FMC DuUBLE ALKALL PRUCESS wITh THE SCRUBBERS SHARING A CUMMON REGENERATION UNIT,

(1]
T0
.C0

THREE BUILEWS GENERATE PRUCESS STEAM USED 10 UPERATE A TURBINE wHICH SENERATES 18 Tu 20

A (CAPACITY 35 KvA),
TAL MEAT INPUT (8 1100 MM BTU/HR,
NTENT OF 151,

COAL 18 38,.84/T0N,

(€

IT HAS A HEAT VALUE OF 12,000 BTU/LB & 4=6X MUISTURE CUNTENT.

THE STEAM NATE FOR EACH BUILER 1% 300,000 LB/HR @& 700 P3IG AND 700 F.
PULVERIZED CUAL (3,03 SULFUR) I8 TNE FUEL USED WITH AN ABH

THE COS8T FOR THE

ROPPERS ESP'S PRECLEAN TME FLUE GAS BEFURE IT ENTERS TnE SCRUBBERS AT A RATE OF 165,000 ACFM

ACH) 9 4yy Fo

THE INLET CONCENTRATION UF PARTICULATES TO ThE ESP'S 18 S GR/3CF. GAS ENTERING THE
SCRUBBENS wiLL HMAVE AN 302 CUNCENTRATION UF APHROXIMATELY 1800 PPM, THE SCRUBBERS (17 FY DIA X 82
FT HEIGHT) wiTw 4 DISCS AND OUNUTS (EACH) wiILL BE CUNSTRUCTED OF CARHBON BTEEL WITh FLAKE GLASS
LINING (CEILCUTE) AND THE MIST ELIMINATORS (1 FOR EACH SCRUBBER) ARE SINGLE STAGE 'CHEVRON PAD

rVPE CONSTRUCTED OF PVC PLASTIC WITH PROVISIUNS FUR A SECUND STAGE. EACH SCRUBBER wILL EXHAUST THE

TREATED FLUE @ 135 F TU INDIVIDUAL INSULATED S1ACKS LINED WITH FRP, ASSOCIATED wITH EACH STACK IS A
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFORMATION FOR UNDER CONSTRUCTIUN FGD SYSTEMS ON INQUSTRIAL BOILERS
ARCO/POLYMERS, INC,3 MONACA, PENNSYLVANIA (CONTINUED)

REHEATER USING STEAM HEATED AMBIENT ALK WITH A NEHEAT OF €5 F, THE SCRUBBEKR WILL HANOLE 100X OF THE
FLUE GASES WITH BY=PASS ONLY AVAILABLE FUK EMERGENCItS, THE L/G RATIO FOK TME SCRUBBERS IS APPROXI~
MATELY 10, THE WESTINGHOUSE F,.D, FANS WILL BE UF CARBON STEEL AND PUMPS OF RUBBER=LINED CARBUN

STEEL., THE OUCTING LEADING TO AND FROM THE SCRUBBEKS WILL BE OF FIBERGLASS LINED (CEILCOTE) CARBON

STEEL AND FRP, RESPECTIVELY,
CALCIUM BULFATE WASTE GENERATED AT A RATE OF 17,500 LB/MR WITH S5% SOLIDS CUNTYENT WILL BE
HAULED BY TRUCK TO A LISPUSAL SITE,
REFER TO FIGURE 14~2 IN SECTIUN 14 FUR A DETAILED PROCESS FLOW DIAGRAM OF THIS SYSTEM,

UFERATING WISTURY
3RO OUARTER=1978 CONSTRUCTION 1S 1O BEGIN IN SEPTEMBER 1978.

4TH QUARTER=1978 CUNSTRUCTIUN OF THE PLANNED FGD SYSTEM STARTED IN SEPTEMBER 1978,

187 QUARTER=1979 THE CONSTRUCTION OF TME PLAMNED FGD SYSTEM STILL IN EARLY STAGES, CONTINUES
AS SCHEDULED.
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WHICH BURN 1,1% CRUDE OIL.

STATUS TU APRIL 1979

SECTIUN 10 (CONTINUED)

CESIGN INFURMATION FOk UNDER CONSIKUCTION FBO SYSTEMS ON INOUSTRIAL BUILERS

INSTALLATION Name
INSTALLATION LUCATIUN
SOURCE CHARACTERISTICS

SOUNCE RATING

NUMBER GF SEPARATE FGD UNITS
NUMBER OF BOILERS BEING CONTRULLED
SOURCE CAPACITY

CONTROL SYSTEM VENULUN

CONTRUL PROCESS

NEW / RETHOFIT

START=UP (ATE

CONTROL SYSTEM STATuUS

802 REMOVAL EFFICIENCY

WATER MAKE=UP

SLUOGE OR BY=PRODUCT DISPUSAL
CUNTROL SYSTEM Cus7Y

CHEVKUN U,S5,A, INC.
HAKERSFIELD, CALIFUKWIA
UIL (1413 SULFuUK)
146,000 SCFM (TOTAL = 12 BOILERS)
150,000 ACFM & 500 F, FOR EACH UF 2 FGD SYSTEMS
e
12
73 Mn (EQUIVALEWNT) S TUTAL = 12 BOJLEKS
600 KM BIU/MR (TUTAL = 12 BOILEWS3 & BOILERS/FGD SYSTEM)

(FOR THIS REPUKT, UNLESS STATED OTHERWISE, 2000 SCFM = 1| EQUIVALENT Mw,
THIS 1S BECAUSE GAS FLUW KATE IS ThE PRIMARY FACTOR IN MODULE SIZING.)

KOCH ENGINEERING

SODIUM CARBONATE SCRUBBING
RETRUFIT

JULY, 1979

CONSTRUCTION

90X (680 PPM & INLET)

1 = 13 6PM

WASTEWATER TREATMENT

SEE SECTION 13 FUR DETAILED ECOUNOMIC INFOKMATION

BACKGROUND INFORMATION

CHEVRON U.3.A. HAS AN OIL SITE AT BAKERSFIELD, CALIFUKNIA, THERE ARE ABOUT S0 STEAM GENERATORS

EACH GENERATOR IS RATED Al 50 MM 8TU/HR. THE STEAM IS USED FOR EMHANCED

OIL RECOVERY FROM THE OIL WELLS.,

A CONTRACT mAS AwARDED TO KOCH ENGINEERING TO CONSTUCT TwO MORE FGOD SYSTEMS. [IHE DESIGN wILL BE
SIMILAR TU EXISTING NA2CO3 SCHUBBING UNITS. REFER TU SECTION 9 OF THIS REPORT FQR VETAILS ON THESE
FGD SYSTEMS,

OPERATING HISTULRY

4TH QUARTER=1978. THE FGD SYSTEMS ARE UNDER DESIGN, THE CUNSTRUCTION WILL START IN JANUARY
1979, THE START=UP 18 STILL EXPECTED TO BE APRIL, 1979,
18T QUARTER=1979 CONSTRUCTION HAS STARTED ON BOTH THE FGD SYSTEMS DURING THIS PERIOD. SOME
DELAYS IN DELIVERY UF STEAM GENéHATORS AND ANCILLARY EQUIPMENT HAVE PUSHED THE EXPECTED STARTUP TO
JULY 1979,
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STATUS TO APRIL 1979
SECTIUM 10 (CONTInNUED)
DESIGN INFURMATLION FOR UNDEK CONSTRUCTION FLO SYSTEMS ON INDUSTRIAL BUILERS

INSTALLATIUN w~AME GRISSUM AIR FURCE BASE

INSTALLATIUN LUCATION BUNKER HILL, INODLANA

SOUNCE CHANACTERISTICS COAL (3,UX = 3,9% SULFUR)

SUUNCE nATING 32,000 SCFM (IUTAL = 35 BOILERS)
NUMBER QF SEPARATE FGD.UNIlS 1

NUMBER OF BULILERS BEING CUNTRULLED 3

SUOURCE CAPACITY 16 Mr (EQUIVALENT); TOTAL = 3 BOILENS

(FUR TRIS REPUNT, UWLESS STATED OTHERNISE, 2000 SCFM = 1 EQUIVALENT Mw,
THIS I3 BECAUSE GAS FLOW RATE 13 THE PRIMARY FACTUR IN MOOULE SIZING,)

CONTROL SYSTEM VENDOR NEPTUNE AIKPOL, INC.

CONTRUL PHUCESS DUUBLE ALKALI (CONCENTRATED)
NEW / RETNUFIT 1 NEm 2 WETRO

STAKRT=UP VATE NOVEMBER, 1979

CUNTROL SYSTEM STATus CONSTRUCT 10w

SU2 REMUVAL EFFICLENCY
SLUDGE OR BY=PRUDUCT UISPUSAL DEWATENED SLURRY 10 LANDFILL

CONTROL SYSTEM COST SEE SECTION 13 FUR DEIAILED ECONOMIC INFORMATION

BACKGRUUND INFORMATION
AT GRLISOM AlM FURCE OASE NEAR BUNKER HILL, INDIANA, THE ALR FORCE WAS INITIATED A PROJECT wHICH
INCLUDES THE ERECTION UF A NEm 65,000 LB/HA COAL~FIRED BOILER AND AN FGD SYSTEM FOR THE NEN UNIT AND
TWO EXISTING 40,000 LB/HR COAL=FIRED UNITS, THE NAVY 1S THE MILITARY CONSTRUCTION AGENT FOR THE
PROJECT AND ARNULD M, DIAMOND HAS THE OVERALL CONSTRUCTIUN CUNTRACT. COAL FUR THE BOILERS I8
TYPICALLY SQUIMERN INDIANA, nIGH SULFUN CUAL Wlinm A SULFUR CONTENT OF 3=3.5 PERCENT AND AN AVERAGE
HEATING VALUE OF 11,500 dlu/Le, [HE BOILERS NURMALLY UPERATE wiTh ABOUT 40X EXCESS AlIR.
CUNBTRUCTION HAS BEGUN ON A NEN CUNCENTRATED DOUBLE ALKALL FGO SYSTEM SUPPLIED uY ALRPOL
INDUSTRIES. THE SYSTEM AlLL HAVE A GUARANTEED MAXIMUM 8ug QUTLET CONCENTRATION OF
162 LB/MILLION OTU AND A MAXIMUM PARTICULATE CONCENTHATIUN OF 0,171 LB/MILLIUN BTUs FLUE GAS FROM
EACH oOILER wILL PASS THRUUGH A MECHANICAL CULLECTOR, THE GAS FRUM ALL THREE BUILERS wiLL THEN BE
MANIFULUEL TOGETHER ANU PASS THNOUGH TwO PARALLEL ABSURUER TRAINY, EACA CAPASLE OF NANDLING 501
OF THe FLUE GAS. [HE MAXIMUM FLOW RATE 18 0094*3 ACFM & 803 F,
THE AIRPOL SYSTEM CUNS[STS OF ¢ PARALLEL 31b 38 VENTURI SCRUBJERS, EACH FOLLUWED BY A
CYCLUNIC SEPARATUR AND STUS STACK. THENE IS A CUMMUN RECIRUULATIUN TANK MADE OF 316 STAINLESS
STEEL AND TWu 60U GPM NUBBER=LINED RECIKCULATION PUMPS, THE L/G RATIO 18 15 GALLONS/1000 ACF,
WITH A SLURRY INLET TEMPERATUWE OF 139 § AND A PH UF BETWEEN 5 AND 7, RECIRCULATIUN PIPES WILL
BE MADE OF FRP,
A 100=200 GPM BLEED STREAM FROM THE RECINCULATIUN TANK GUES TO A 316 $S LIME REACTION TANK
WHERE THE SULIUM SULFITE/SULFATE 9 REACTED WlTW SLAKED LIME PRUDUCING CALCIUM SULFATE ANOD
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFORMATION FUR UNDER CONSTRUCTION FGD SYSTEMS ON INOUSTRIAL BOILERS
GRISSUM ALR FURCE dASE; SUNKER HILL, INDIANA (CONTINUED)

REGENERATING THE SODIUM HYOROXIDE, FRUM THE REACTION TANK THE MIXED SLURRY FLOWS TO A THICKENER/
CLARIFIER, WHERE INSOLUBLE CALCIUM COMPOUNDS ARE SEPARATED FROM THE CLEAR OVERFLOW CONTAINING THE
REGENERATED WAOH., THE CLARIFIER UVERFLOW 18 RETURNED TO THE ABSORBER, WHILE THE UNDERFLOW IS8
REACTED UNCE AGAIN WwITH LIME IN A PIPELINE MIXER TO PRECIPITATE ANY RESIDUAL SULFITE AS SULFATE,
THe SLURKY IS THEN FILTERED IN A ROTARY FILTEN, AND THE FILTRATE IS RETURNED TO THE REACTION TANK,
THE FILTER CAKE wILL HE LANDFILLED. THE TANKS WILL BE MADE OF 316 83 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 (CONTINUED)

DESIGN INFURMATIUN FUR UNDER CONSTRUCTION FGD SYSTEMS 0N INDUSTRIAL BUILERS

INSTALLATIUN NAME INLAND CUNTAINEN CURPORAT[ON
INSTALLATLIUN LOCATIUN NEW JUHNSUNVILLE, TewNESSEE
SOURCE CHARACTERISTICS NOOU/SPENT LIWUOKR (<35,0% SULFUR)
SQURCE RATING 154,000 SCFM (1 BUILER)

256,000 ACFm & 400 F,

NUMBER OF SEPARATE FGO UNITS 1
NUMBER OF BUILENS BEING CONTROLLED 1
SUURCE CAPACITY TT MM (EQUIVALENT)

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 20UV SCFM = 1 EQUIVALENT L LTS
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MODULE SI1ZING.)

CUNTRUL SYSTEM VENDUR NEPTUNE AIRPOL INC,

CUNTRUL PKRUOCESS AMMUONLA SCRubBBING

NEW / RETROFLY RETRUFIY

START=UP DATE MAY, 1979

CUNTRUL SYSTEM STATUS CONSTRUCTION

$02 REMUVAL EFFICIENCY 90% (DESIGN)

PARTICULATE REMOVAL EFFICIENCY 95.7% (DESIGN)

SLUDBGE UM BY=PRODUCT DISPUSAL CLOSED LOOP = UNTNEATED SCRUUBING LIYUOK RECYCLED

AMMONIUM SULFITE/BISULFITE RECYCLED TU PULP PROCESS
RECOVERED SOLUTION USED AS MAKE=up TO COOXING LIQUOR
IN THE PULP MILL,.

CONTROL SYSTEM COST SEE SECTION §13 FOR OETAILED ECONOMIC INFORMATION

BACKGRUUND INFORMAT1OWN

THE INLANU CONTAINER CORPORATION IN NEW JOHNSUNVILLE, TENNESSEE, IS A MANUFACTURER OF MED 1UM
GRADE CORRUGATED FAPER, THE MILL HAS A BABCOCK & WILCOX BUILER FIRING SPENT LIGUUR AND 90X wOOD
WASTE (<3,0X SULFUR} AT A RATING OF 300,000 LB/AR STEAM wWITH Ss2 MILLION BIU/HR HEAT INPUT,

AN AIRPUL UVESIGNED AMMUNIA SCRUBBING SYSTEM wILL BE uStu Tu CONTROL SU2 AND PARTICULATE
5313310N8. A VENTURL SCRUBBER AND SEPANATOR/ABSORBER CUMBINATLION WILL HANDLE A FLUE GAS VOLUME
OF 250,000 ACFM @ 40U F wWiThm 24X MOLSTURE CUNTENT, THE VENTURI SCRUGBER (8475 FT DIA x 24 F71
HEIGNT) ANO SEPARATOR/ABSURBER (21 FT DIA X 66 FT HIGH) wiITH A MIST ELIMINATUR wiLL BE CONSTRUCTED
OF 316L 33, THE PREISURE DKOP ACRUSS THE VENTURI WILL BE 20 IN WeGe THE L/G RATIOS FOR THE VENTUR]
SCRUHBBER AND SEPARATUR/ABSORRER WILL BE 10 AND S GAL/1000 ACF HESPECTIVELY. STUB STACK (10.79 FT
DIA x 43 FT MELGHT) AND RECIRCULATIUN TANK wlLL BE 316L SS wWHILE FD FAN wILL BE CARBON STEEL,

THE COST UF THE VENTUR] SCRUBBER, SEPARATOR AND STup STACK IN 1978 DOLLARS 18 3350, 000,
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STATUS TO APRIL 1979
SECTIUN 10 (CONTINUED)

DESLuoh INFURMATLION FUR UNDER CUNSTRUCTIUN FGU SYSTEMS UN INDUSTRIAL BUILERS

IWSTALLATIUN NAMF MUBLIL ULIL CumPaNY

INSTALLATIUN LUCAT{UN BUTTUNWILLUW, CALIFURNIA
SUURCE URARACTERISTICS OIL (1e12 SULFun)
SUUKCE KATING 80,500 SCFM (TuTaL = 7 BOILERS)

7 FGD SYSTEMS, EACH TREATING 22,000 ACFM a SSUF,
NUMBER UF SEPARATE FGO UNITS 7

NUMBER UF BUJLEXS BEInG CONIROLLEDL 7

SOUKCE CAPACITY 40 Mw (EQUIVALENT); 350 MM BTU/HR (TUTAL = 7 BOILERS)

(FUR THIS WEPORT, UNLESS STATED OTHERWISE, 2000 SCFm = 1 EQUIVALENT Mw,
THIS 13 BECAUSE GAS FLUA RATE 15 THE PRIMARY FACTOR IN MOOULE SIZING.)

CONTROL SYSTEM VENDUK HEATER TECHNULUGY

CONTROL PRUCESS

WEW / RETRUFIT
START=UP UATE

CONTRUL SYSTEM STATus
Sud NEMUVAL EFFICIENCY
WATER MAKE=UP

SLUUGE UR BY=PRUDUCT UISPUSAL

CUNTRUL SYSTEM COST

SUDIUM CARBUNATE 3CHUBBING

RETROFIET

APRIL, 1979

CUNSTRUCTIUN

85% (S00 PPM o INLET)

15 GPM; OIL FIELD wASTE wATER

HULDING POND FurR EVAPURATIDN

INTERMEITTENT BLOWOUWN TO WASTE OISPOSAL SITE,

SEE SECTIUN 13 FOR DETALILED ECONOMIC INFORMATION

BACKGRUUND INFURMATIUN

MUBIL 0IL CUMPANY HAS AN ENHANCED OLL RECOVERY SITE AT BUTTONWILLOW, CALIFORNIA., THE
UPERATION REuUIRES PRUCESS STEAM WHICH IS SUPPLIED BY SEVERAL STeAM GENERATIUNS NATED Al 50 MM
BTU/HR, MUBIL HAS SEEN OPERAT|nG SEVERAL F6D SYSTEMS AT THE SAN ARDO OIL SITE SINCE 1974, (SEE
SECTION 9 OF THIS REPORT FUR DETAILS UN THESE SYSTEMS),

HEATER TECHNULUGY HMAS RETRUFITIED 7 FGU SYSTEMS AT BUTTUMNWMILLON IN OCTOBER, 1978, EACH SYSTEM
TREATS FLUE GAS FROM ONE GENERATOR (22,000 ACFM & S50 F), [HE PHOCESS USED IS SODI1UM CARBONATE
SCRUBBING, THE SYSTEM [WNCLUDES AN EDUCTON=ABSURBER, A RECYCLE TANK, .A MIST ELIMINATOR, AND A STUB
STACK. THE EDUCTUR HAS AN ADJUSTABLE OISR WHICH FORMS THE CONTACT STAGE FOR THE GAS AND RECIRCULAT=-
ING LIQUOR, THE RECINCULATION PH 1S SET AT ABOUT 8,0 AND A L/G RATIU OF 40 GAL/1000 ACF IS USED.
FrESH SODIUM CARBONATE SOLUTIUN IS ADDED TO THE RECYCLE TANK (15 GPM), AND A BLEED=UFF STEAM IS
TAKEN TO HUOLDING POND (10 GPM).

THE EVUCTUR, CONTACTING DISC, KECICULATION PIPING ANU THE PUMP ARE MADE OF 316 SS. THE RECYCLE
TANK IS CARBUN STEEL WITH EPUXY TAR COATING AND THE CHEVRUN=TYPE MIST ELIMINATOR IS FRP,

REFER TU FIGURE 14-25 IN SECTION 14 FUR A VETAILED PROCESS FLUW DIAGKAM OF THIS SYSTEM,
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
OESIGN INFORMATION FOR UNDER CONSTRUCTION FGD SYSTEMS ON INDUSTRIAL BOILERS
MOBIL OIL COMPANY: BUTTONWILLOW, CALIFORNIA (CONTINUED)

OPERATING WISTORY

4TH QUARTER=1978 THE START=UP DATE HAS BEEN EXTENDED TO FEBRUARY QF 1979, DUE TO DELAYS IN
AWARDING SEPARATE CONTRACTS FOR PLIPING AND OTHER WORK,

18T QUARTER=1979 CONSTRUCTION WORK IS IN THE FINAL PHASES ON THE 7 FGO SYSTENS, STARTUP IS
NOW PROJECTED TO BE EARLY APRIL 1979,
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STATUS TU APRIL 1979
SECTION 10 (CONTINUED)

DESIGN INFURMATIGN FUR UNDER CONSTRUCTION Fiu SYSTEMS UN INDUSTRIAL BUILLERS

INSTALLATION NAME PHILLIP MUKRKIS, INC.
INSTALLATION LUCATIUN CRESTERFIELD, VIRGINIA

SUUKLE CHAKACTER]ISTICS CUAL (1.4% SULFUK DESIGN)
SUURCE RATING 39,000 SCFM (TUTAL = 1 BUILER)

95,0U0 ACFM o 350F, 200,000 LB/HKR STEAM

NUMBER UF SEPARATE FGU UNITS 1
NUMBEN OF BUILERS nEING CONIWULLED 1
SOURCE CAMACITTY 20 Mmn (EWULVALENT) 3 237 MM BTU/HK

(FOR THIS REPURT, UMLESS STATED OTHENAISE, 2000 SCFM = 1 EQUIVALENT mn,
THIS IS BECAUSE 6AS FLUW RAIE IS ThHE PRIMARY FACTOR IN MODULE SIZING.)

CONTROL 3YSTem VENDUR FLAKY, INC.

CONTROL PRUCESS SUNILUM CARBONATE 3SCRUBBING

NEW / REIRUFIT NEw

STAxT=uP DATE JUNE, 1979

CUNIROL SYSTeM STATUS CUNSTHUCT ION

802 REMUVAL EFFICIENCY 902 (VESIGN MInIMUM)

CONTROL 8SYSTEm Cust SEE SECYIUN 13 FOR DETAILED ECONOMIC INFORMATION

BACKGRUUND INFURMATION

PHILIP MuRKIS, INC. 1S CURRENTLY EXPANDING THEIR TUBACCO REPROCESSING PLANT AT CHESTERFIELD,
VIKGINIA, THE PLANT EXPANSION, wHICH IS BEING HANDLED BY AUSTIN PROCESSES, INC., INCLUVES THE
ADUITION UF A 237 Mm BTU/MR BABCUCK ANU WILCUX PULVERIZED CUAL=F1RED BOUILER AND AN EMISSIONS CONTROL
SYSTEM FRUM FLAKRT, INC. ITHE BOLLER FLUE GAS (88,900 ACFM @ 35y F) wiLL FIRST PASS THRQUGH A'CDLD°
SIDE ESP willn A GUARANTEED mInNIMUM CUOLLECTIUN EFFICIENCY UF 99.,6X. THE FGD SYSTEM IS DESIGNED TO
HANDLE TwU=TnIKUS UF THE GAS DISCHANGED FROM THE PRECIPITATUK WITH A MINIMUM S02 REMUVAL EFFICIENCY
OF 90X, THE REMAINING ONE=~InIRD OF THE GAS miILL BE USED FUR KREHEAT,

FLUE GASES ENTERING THE SCHUBHEN ARE FIRST CUULED AND SATURATED IN A PREQUENCHER BY A & GPM
SPRAY OF FHESH wATEx, THE ABSUNBER 1TSELF IS A 3=STAGE SPRAY TUWER (9 FT, DIA. X 35 FT, MIGH)
UTILIZING SUDIUM CANBUNATE SCRUBBING AND UPERATING AT 130 F WITH AN L/G RATIO UF 18 GAL/ACF. THE
OESIGN INLET PH IS 7.5, PRESSURE DNUP ACHUSS THE SCHRUBBER I8 EXPECTED TU BE ABUUT 2.5 IN. Webe
FOLLOWING THE ABSURBEN THE FLUE GASES FLOW THRUUGH A 3=PASS CHEVRUN MIST ELIMINATOR BEFURE JOINING
NLlTH THE REMEAT GAS 1IN A MIX CHAMBEN, THE STACK IS DUAL=WALL CURTEN STEEL=LINED, %.5 FT,

IN OIAMETER x 189 FT, HIGH., A BLEED STHEAM UF S = 11 GPM IS TAKEN FROM THE RECIRCULATION LINE JUsTt
DOWNSTREAM UF (HE PUMP, THIS STREAM, WITH A PH OF ABUUI 6.5, GUES Tu AN AERATION TANK mMERE ANY
SULFITE IS CUNVERIEL Ty SULFATE. FINAL DISPUSAL UF THE SUDIUM SULFATE SLUDGE HAS NOT BEEN DETERe
MINED, AS PHILIP MURRIS PLANS TU EXPERIMENT wlln VARIUUS MEVnUDS. MAKE=UP SUDLUM CARBUNATE SOLUTION
IS AOLED IN THE RECLRCULATION LINE JUST DOWNSIREAM UF THE WLEEUUFF. THE MAKE=UP SOLUTION 18

STORED IN A CARBON STEEL SODA ASH MIX TANK, 12 FI, IN DIAMETEN X 22 FT. HIGH. THE SPRAY TOWER IS
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)

DESIGN INFORMATION FOR UNDER CUNSTRUCTIUN FGD SYSTEMS ON INDUSTRIAL BOILERS
PHILLIP MORRIS, INC.; CHESTERFIELD, VIRGINLA (CONT INURD)

MADE OF FRP AND THE NOZILES (6 PER STAGE) ANE 316 STAINLESS STEEL., ALL PUMPS ARE RUBBER=LINED,
RECIRCULATION LINES ARE 316 33 AND THE MIST ELIMINATOR 18 PULYPROPYLENE,

REFEN TO FIGURE 14=30 IN SECTION 14 FUR A DETAILED PRUCESS FLUW DIAGRAM OF THIS SYSTEM,

132



STATUS TU APKIL 1979
SECTIUN 10 (CUnWFINUED)

DESIGN INFURMATIUN FUR UNDER CONSTRUCTIUN FGD SYSTRMS ON INDUSTRIAL BUILENS

INSTALLATION NAME SANTA FE ENERGY CUKP,
INSTALLATION LUCATIUN BAKEWRSFLELD» CALIFPUKN]A

SUURCE CHAKACIERISTICS DIL (1.9% SULFUK)

SUUNLE KATING TU,V00 SCFM (JUTAL = 8 HUOILERS)

310 MM dTU/HR (TUTAL = 8 BUILERS)
133,400 ACFM o 5%0 F (TOTAL = 8 BUILENS)

NUMBEN OF SEPARATE FGO UNITS 1
NUMBER UF BUILEWS nBING CUNTROLLED L]
SOUNCE CAPAClTY 35 Mw (EQUIVALENT): TUTAL = & STEAM GENERATURS

(FOR THI3 NEPUNT, UNLESS STATED OTHERWISE, 2000 SCFM 3 | EQUIVALENT Mw
THIS I3 BECAUSE GAS FLUN RATE [3 THE PNIMARY FAGCTOUR IN MOOULE SIZING.)

CONTROL SYSTEM VENDUR FMC ENVINUNMENTAL EUUIPMENT

CONTROL PROCESS DOUBLE ALKALI (CONCENTRATED)

NEW / RETRUFIT NEw

START=UP DATE MAY, 1979

CUNTROL 3YSTEM 8TATUY CONSTRUCTJON

802 REMUVAL EFFICIENCY 6% (710 PPM & INLET)

WATER MAKE=upP Tl GPM

SLUDGE un BY=PRUDUCT DISPUSAL DEWATERED SLUNRY TU LANDFILL

CONTROL 3YSTEM CUST SEE SECTION 13 PON DEVTALLED ECONOMIC INFORMATION

BACKGROUND INFUMMATION

SANTA FE ENERGY CURP,, PORMERLY CHANSLOK WESTERN OLL CO.r AS AN ENHANCED OIL RECUVERY SITE NEAR
BAKERSFIELD, CALIFORNIA, THE OlL PROUUUCTION INVULVES INJECTIUN OF STEAM IN THE UlL wELLY, UECANTA=
TION UF ULL PRUM ULL=WATER MIXTURE, AND PURIFICATIUN OF UIL IF NECESSARY, THE CRUDE OIL MRUDUCED 8Y
THIS PROCESS HAS APPROXIMATELY 1.5% BULFUR. A PART OF THE OIL PNODUCED IS USED AS A PUEL FUR TNE
BOILERS WHICH GENERATE FHE NECESSAHY PRUCESS STEAM, THERE AHE SEVERAL BOILERS UN THE SITE, MANY OF
WHICH ARE RATED AT S0 MM BTU/HR., THE BUILERS ARE CLAISIFIEU AN "STEAM GENENATUNS™ BECAUSE OF THEIR
S1ZE, POURTABLE NATUHE, AND LUWER GUALITY UF STEAM (80%) PHUULUCED,

EIGHT OF THE STEAM GENERATURS, WITH A TOTAL HEAT UUTPUT OF 510 MM BTU/HR, ARE BEING CUNSTRUCTED
ALONG WITH A NEW, FMC LUUBLE=ALKALI (CUNCENTRATED) FGD 8YSTEM, THE FLUE GAYES FNUM THE ELGHT STEAM
GENERATONS ARE MANLIFOLDED TUGETMEN (133,400 ACEM @ 350 F)y AND PASY THRUUGH A PRESATUKATUR AND AN ’
AGBORBEN (13 FT DIA % 35 FT WMIGH) wITH FUUR O18C=ANU=UONUT THAYS, THE KECINCULATION LIWUOR PH 18
MAINTAINED AT 8,3, AND A L/G RATIU OF 8=1u GAL/1U00 SCF IY USED. THE FLUE GASES -PA3S THROUGH A
CHEVRUN MIST ELIMINATUR TO A STACK. A CONSTANT BLEED=UFF STHEAM (60 GPM) IS TAKEN 1O THE REACTION
TANK WHERE IT REACTS WiTH LIME SLURNY TU HEGENERATE SUDIUM HYORUXIDE., THE CALCIUM SULFITE/SULFATE
SLURRY I3 SENT TO THE THICKENER, VACUUM FILTER AND LANDFILL.

REFER YO FIGURE 1432 IN SECTIUN 14 FOR A VETAILED PRUCESY FLUW DIAGRAM UF THIS SYSTEM,
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3TATUS TO APRIL 1979
SECTIOUN 10 (CONTINUED)
DESIGN INFORMATION FOR UNDER CONSTRUCTION FGD SYSTEMS ‘ON INDUSTRIAL BUILERS
SANTA FE ENERGY CURP,; BAKERSFIELD, CALIFURNIA (CONTINUED)

OPERATING WISTORY
3RD QUARTER=1978 THE PLANT IS NEARING COMPLETION OF CONSTRUCTION. THE CUMMISIONING ACTIVITIES
WILL BE UNDERWAY SOON.
4TH QUARTER=1978 CONSTRUCTION WORK HAS BEEN HELD UP PRIMARILY QUE To DELAYS IN SHIPMENT OF
ELECTRIC CONNECTIONS AND EQUIPMENT,

18T QUARTER=1979 THE FGO SYSTEM CONSTRUCTION 13 EXPECTED TO B8E COMPLETED BY THE END OF THIS
QUARTER EXCEPT FOR THE INSTALLATION OF MANIFOLDED DUCTWORK, STARTUP OF THE GENERATORS mMAY FURTMER
OELAY THE FGD STARTUP DATE,
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STATUS TU APRIL 1979

SECTIUN 10 (CONTINUED)

DESLGN INFUNMATION FUR UNDER CUWSTRUCTIUN FGu SYSTeMS ON INUUSTRIAL BUILEWS

INSTALLATIUN NAME
INSTALLATIUN LOCATIUN |
SOURCE CHARACTERISTICS

SOUKCE RATIwG

NUMBER UF SEPARATE FGU UNLTS
NUMBER OF BUILENS SEING CONTROLLED
SUURCE CaPACITY

CONTRUL 3YSTEM VENDUR
CONTRUL PROCESS

NEW / RETNUFIT
START=UP UATE

CONTROL 3YSTEM STATUS
802 REMUVAL EFFICIENCY

8T, JUE ZInC cu,
MUNACA, PENNSYLVANILA
CUAL (2.9% = 4,5% SULFUN)
142,000 SCFM (TUTAL = )} dUILER)
243,000 ACFM & 300 F,
H
1
60 Mw (ELECTRIC POWENT NOMINAL PEAK CAPACLITY)

(FOR TH13 HEPUKT, UNLESS STATED OFHERWISE, 2000 SCFM = | CQUIVALENT Mw,
THIS I3 BECAUSE GAB FLOWN RATE 18 THE PRIMARY FACTUR IN MUQULE SIZING.)

BUREAU OF MInES
CITRATE PRUCESS
RETRUF1T

APRIL, 1979
CUNSTRUCTIUN
e

SLUOGE OR gY=PRUDUCT DISPUSAL REGENERABLE = ELEMENTAL SULFUR PxoDUCT

CONTROL SYSTEm COSI SEE SECTION 13 FUN DETAILED ECUNUMIC INFORMATION
BACKGNOUNO INFURMATION

IN THE SUMMER UF 1977, CUNSTRUCTION BEGAN AT MUNACA, PA. ON A CITRATE PRUGESS (SUKEAU OF MINES)
FGD SYSTEM FON UNE OF INE Twy 6U=MN (NOMINAL PEAK CAPACITY) wuUILERS yF THE GEORGE Fo WEATON PUWER
PLANT USED BY 3T. JUE ZINC CUs TO GENEWATE ELECTRICITY FUR A ZINC SMELTER. ST. JOE WAS A RECIPROCAL
AGREEMENT WITn THE LOCAL UTILITY CUMPANY, DUQUESNE L1GHT, WMERESY ST. JUE CAN SELL UP TU 2SeMw OF
IT3 TOTAL 12o=Mw CAPACITY TU UUUUESNE. IN RETURN, ST, JUE CAN BUY SUFFICIENT POWEN TU MAINTAIN
ELECTKU=SMELTING UPEWATIUNS IN THE EVENT OF AN EMERGENCY. THIS PGU SYSTEM I3 THE FINS! SMALL CUM=
MERCIAL Sl EXPERIMENTAL CITRATE CONTAUL 8YSTEM SEING BUILT FUR REMOVING SULFUN OLOXIDE FRUM
CUAL=FINED PUWER PLANT SIACK GAS.

UNDEK A 331247 MILLIUN CUST=3HAKING AGREEMENT BETWEEN THE BUREAU AND ST. JUE, COSTY FOR TESTING
THE CITHATE PNOCESS FUR A FULL YEAR AHE BEING SHARED ABUUT 5u=50, THE CITRATE PNUCESS wAS DEVELOPED
BY THE oUREAU IN THE 1960°3 TO MELP CUNB BULFUN DIOXIUE EMISSIUNS FROM SASE METAL SMELTERS,

THE CITWATE PRUCESS DENIVES ITS NAME FNUM THE wATER SOLUTIUN UF SUDIUM CITHATE AND CITRIC ACID
USED AS A BUFFERING AGENT UUNING SU2 ABSURPTION FROM THE FLUE GAb. THE 3T, JUE PLANT I8 DESIGNED
TO TREAT 234,000 ACFM @ 300 F FLUE GAS GENERATED MY FIRING PULVENIZED COAL PUSIESSING 2.?-0.5!
SULPUR, 15X ABH AND AN HHV OF APPROXIMATELY 12,500 BTU/LE, THE PLANT WILL MEET THE PENNSYLVANIA AIR
GUALITY ReGULATION UF U.69% LB8 OF 502 PER MILLIUN BTU HEAT INPUT TU TWE BOILER.

THE ODEMUNSTHRATIUN PLANT, DESIGNED WITH A 6UX TURNDUWN RATIO, UTILIZES A SINGLE PNUCESS TRAIN
CUNSIBTING UF LAS CUULING AND 8U2 ABSUNPYIUN, SULFPUR PReCIPITATION, SULFUR RECUVERY, S00IUM SULFATE
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFURMATION FUR UNDER CONSTRUCTION FGUL SYSTEMS ON INDUSTKIAL BUILERS

ST, JOE ZINC CU.; MUNACA, PENNSYLVANIA (CONTINUED)

REMOVAL, AND H2S GENEKATION UNIT UPERKAT]ONS. FLUE GAS FROM AN EXISTING PRECIPITATUN ENTERS AN
EDUCTOR TYPE VENTURI SCRUBBER, THRUUGH AN FoDs FAN wHERE IT 1S COUOLED FROM 300 F Tu 120 F 8Y BOTH
HWUMIDIFICATION AND SENSIBLE CUULING., A BLEED STREAM IS TAKEN FRUM THE VENTURI RECYCLE STKEAM TO
PREVENT éUILD-UP UF ASH AND ACIDS, THIS STREAM FLOWS THROUGH A FACKED COLUMN CUUNTERCURRENTY TO A
STREAM OF AIR WHERE Su2 IS SIRIPPED FROM THE LIGUID AND RECYCLED TU THE SCKUBBER., THE STRIPPED
LIGUID IS DISCHARGEL TU AN AGITATUR TANK WHERE IT IS NEUTRALIZED WITH LIME., FROUM THERE, IT IS PuMP=
ED 70 THE EXISTING ASH POND,

THE COOLED, CLEANED FLUE GAS THEN ENTERS A PACKED ABSORBER (26 FT DIA X 85 FT MIGH) MADE OF
FLAKE=GLASS LINED, CARBUN STEEL, WHERE IT FLOWS UPWARD CUUNTERCURRENT TO THE DESCENDING CITRATE
SOLUTION, MORE THAN 90% OF THE Sp2 13 REMOVED FROM THE FLUE GAS, MAINLY AS SULFUROUS ACID, IN THE
PRESENCE OF THE CITRATE BUFFER SOLUTION, CITRATE SOLUTION LEAVING THE ABSURBER FLOWS IN SERIES
THROUGH TwWO TANDEM REACTORS IN THE SULFUR RECUVERY SECTION, THE CITRATE RECYCLE STREAM FROM THE
REGENERATION SECTION IS COOLED FROM 131 F TO 123 F BY HEAT EXCHANGE WITH WIVER WATER BEFORE ENTERING
THE ABSORBER,

SULFUR 1S FORMED 8Y CONTACTING THE S02-RICH SULUTION WITH AN H25=C02 GAS FROM THE HYOROGEN
SULFIDE GENERATING UNIT. OFF=GAS wHICH 1S MAINLY CO2 wWI1TH SMALL QUALITIES GF HeS, CS2, AND COS FROM
THE REACTOR SYSTEM IS SENT TO THE BOILER FIREBOX FUR INCINERATION VIA A SUKGE DRuUM, CRYSTALLINE
SULFUR IS FORMED IN THE REACTORS AND SULFUR SLUKRY FLUWS T0 A DIGESTER WHEKE A SMALL STREAM OF
S02=RICH SOLUTION FHOM THE ABSORBER IS REACTED WITH ANY DISSOLVED OR ENTRAINEVD H2S IN THE SLURRY
ENTERING THE DIGESTER, FRUM THE DIGESTER, THE SLURRY FLUWS TUu THE SULFUR FLOTATIUN TANK, SEPARA=
TION OF THE SULFUR FROM TME BULK OF THE SOLUTIGN 1S ACCOMPLISHED BY FLOTATION WITH AIR, SULFUR
FROTH, CONCENTRATED TO ABOUT 10% SOLIDS, IS SEPARATED FROM THE TUP OF THE SOLUTION AND FLOWS TO THE
SULFUR SLURRY Tank,

REGENERATED CITNATE SOLUTIUN IS DNAWN FROM THE BUTIOM OF THE FLOTATION TANK AND RETURNED 10 THe
ABSORBER. SULFUR IS SEPARATED FRUM THE REMAINING SOLUTION BY HEATING THE SLUNRY TO ABOUT 260 F wITH
STEAM IN A SHELL=ANL=TUGE EXCRANGEH, THE MULTEN SULFUR AND THe CITRATE SOLUTION ARE SEPARATED BY
GRAVITY IN A PRESSURIZEV, STEAM=JACKETED DECANYER VESSEL. ThE MULTEN SULFUR 1S DISCHARGED
CONTiNUOUSLY FROM Tnt BUTTUM BY INTERFACE LEVEL CONTHUL AND FLUAS 1O A REATED STORAGE TANK, THE
CITRATE SOLUTION LEAVES ITHE Tur OF THE DECANTEK AND RETURNS TU THE FINST REACTOK,

S0DIUM SULFATE DECAHYDRATE, PRODUCED BY THE NEUTRALIZATION UF CAUSTIC wITh A SmALL AMUUNT OF
GENERATED SULFUKIC acCib, IS REMUVED FROM CITRATE SULUTION BY VACUUM CRYSTALLIZATION,

GENERATION OF HES GAS IS ACCUMPLISHED USING WECOVERED ELEMENTAL SULFUR, A GASEOUS REDUCTANT
(METHANE) AND TURBINE EXTRACTION STEAM AS CUNSUMPTIVE FEED STUCKS IN A FIXED-BEL CATALYTIC REACTUN,

REFER TU FIGUWE 14=34 IN SECTION 14 FUR A DETAILED PRUCESS FLuw DIAGKAM OF THIS SYSTEM,

OPERATING HISTORY
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
OESIGN INFORMATION FOR UNDER CONSTRUCTION FGD SYSTEMS UN INDUSTRIAL BOILERS

ST, JOE ZINC CD.3 MONACA, PENNSYLVANIA (CONTINUED)

3RD QUARTER=1978 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 85% CUMPLETE. SEVERE WEATMER CONDITIONS
HAVE DELAYED THE START=UP OPERATIONS TO THE END OF APRIL 1979,
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STATUS TU APKIL 1979
SECTIUN 10 (CUNTINUED)

DESIGN LINFUNMATLION FOR UNDER CONSTRUCTIUN FGL SYSTEMS Own INDUSTRIAL BUILEKS

INSTALLATION NAmp STKATAMUKE PAFLK CUMPANY
INSTALLATION LUCAT fUN WUNOUNUCU, MASSACHUSETTS
SUURCE CHARACTERISTILS COAL/UIL (0.79=5,0% SULFUK)
SULRCE WATING 22,000 SCFM (1 BUILEN)

40,000 ACFM o 479 F3 65,00V LB/MK STEAM @ 625 PS1G

AND 725 F,
NUMBER GF 3JEPARATE FGD UNLTS 1
NUMBEN UF BUILENS BEING CONTHULLED 1
SUUKCE CArAC]TY 11 Mn (EUUIVALENT)

(FUR THES NEPUKT, UNLESS STATED QTHERWISE, 2000 SCFM = | EQUIVALENT Mw,
Tnld I8 BECAUSE GAS FLUW RAIE 15 THE PRIMARY FACTUR IN MUOULE SIZING,)

CONTROL SYSTEM VEnuUK MIKKUPUL CURPURATJUN

CUMTRUL PRUCESS LRY LIME SCHUBHING

NEW 7/ NETRUFIT! NETRUF LT

START=yUP uATE MAY, §979

CUNTRUL SYS3TEM 8TATUS CUNBTRUCTION

8U¢ REMUVAL EFFICIENLY 75% (VESIGN)

PARTICULATE REMOVAL EFFICIENCY NOT UETERMINED,

SLUUGE UR BYe=pRUDUCT V1SPUSAL ORY wASIE 18 TRUCKED Ty A BUMPING AKEA

CONMINUL SYSTEM Cust SEE SECTIUN 13 FUK LEVALLED ECUNOMIC INFONMATION

BACKGRUUND INFURMATIUN

STRATRmMUNE PAMER CUMPANY, & LDIVISIUN UF mAMMERMILL KAPEN CUmMPANY, AWAKDED A CONTRACT 10
MIRRUPUL CURPUNATIUN, A SUBSIVIARY UF U.S, FILIER COKRPORATIUN TU INSTALL A PARTICULATE AND 302
CONTRUL 3Y8TEm AT 115§ nURONUCU PLANT 1IN MASSACHUSETTS, THME SYSTEM WILL UTILIZE A OMY SCRUBBING
PHOCESS TU CUNTWOL EMISSTUNS FNOM A COALFIRED BUILER wlin A PHOQVISION POR OIL FINING, AT PRESENT,
TH€ WULLER FINES bux CUAL AND 40X UIL. ONLY THE CUAL wILL Bk FIRED AFTER THE INSTALLATIUN OF
THE CUNTNUL SYSTEM, THE FUEL (ve795=5,0% SULFUN) HAS AN ASH CONTENT UF 6=8X% AND A HEATING VALUE OF
10,00U=13,000 BlusLe o b=10% MUISTUKE CUNTENT, 1HE RILEY STURER SUILER MAS A NATING OF 65,000 LB/HR
STEAM w 082S ¥3IG ANy 72% F AT AN APPNUXIMATE EFFICIENCY T5=6us AND 15-20% EXCESY AlR,

THE URY SCNUBBING SYSTeM WILL CUNSINST OF A SPNAY URYEN FULLUNED uY A FABNIC FILTEN. THE 3PRAY
ORYEH (35 PT DIA X @0 BT RelGnT) witl THEAY &u,000 ACFM FLUE GAS » 475 F CUNTAINING APPHUXIMATELY
2ed LY SUR/MILLLON wlu HEAT INPUT, LIME SLUNNY WILL o€ INTRUDUCED INTQ THE SPRAY DRYER AT aN
L/7G RATIU UF 0.5 GAL/Ivow ACFs THE PNESSUNE UNUP ACKUSS THE SPRAY ORYER WILL BE ONLY 3 IN w,.6,

THE FABNIC FiLler wiLL CULLECT The ORY WEACTIUN PRUDUCTS AND PANTICULATE MATTER FPROM THE PLUE
GA8. ThE CLEANED FLUE GaS MILL LEAVE THRUUGH AN EXISTING STACK o 2395 r, THE 3PRAY DRYER, $PRAY
NUZZLE AwD DUCTWORK wiLL bE CONSTRUCIED uF 304 38, LIME SLAKER AND F,D, FAN wILL HE CARBUN STEEL
WRILE AN AGITATUN WILL 8E sSu4 §3. RECINCULATION Pump AMILL bBEk NUBBER=LINED CANBUN STEEL WHILE THE
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STATUS TO APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFORMATLION FOR UNDER CONSTRUCTION FGD SYSTEMS UN INDUSTRIAL BOILERS

STRATHMURE PAPER COMPANY3 wWORONOCU, MASSACHUSETTS (CONTINUED)
FABRIC FILTER wILL HAVE A COAL TAR EPOXY LINING,

THE DKY WASTE GENERATED FROM THE SYSTEM wlLL BE TRUCKED TU A DUMPING AREA.

OPERATING HISTURY
18T QUARTER 1979 CONSTRUCTION HAS BEGUN FOR THE DRY SCRUBBING SYSTEM, SLATED FUR STARTUP

IN MAY 1979,
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A 8Tup STaACK,
7+5 IN THE SECUND STAGE,

FEED PUMP ANL ThE PIPING

4TH WUARTER=197s

STATUS TO APRIL

SECTIUN 10 (CONTINUED)

OESIGN INFURMATIUN FOR UNDEN CONSTRUCTION FGD SYSTEMS UN INOUSTRIAL BUILERS

INSTALLATION NAME
INSTALLATION LUCATION

SOUKCE CHARACTENISTICS

SOURCE RATING

NUMBER UF SEPARATE FGD UNITS
NUMBEKR OF BOLILERS BEING CONTROLLED
CUNTRUL SYSTEM VENDUR

CONTROL PROCESS

NEW / RETROFIT

START=UP DATE

CONTROL SYSTEM SVATUS

802 REMUVAL EFFICIENCY

WATER MAKE=ypP

SLUDGE OR 8Y=PRODUCT OI3PUSAL

CONTROL SYSTEM C031

3TEAM GENERATORS ARE USED TO PRODUCE THE PRUCESS STEAM KEGUIRED FOR THE OPERATION.
WHICH HAS A 1,4 PERCENT SULFUN, 18 USED A8 FuUEL,

SUN PRODUCTION CUMPANY
FELLOUWS, CALIFURNIA
OIL (1.4X SULFUR)
6,000 SCFM (12,000 ACFM o ST0 F)
1
]
C=E NAICO
SODIUM HYDRUXIVE SCRUBBING
RETRUF1Y
MAY, 1979
CUNSTRUCTION
85% L8OV PPM @ INLET)
4 GPM
HOLOING POND FUR EVAPUKATIUN
I GPM BLEEDUFF 10 DISPUSAL POND
SEE SECTION 13 FUR DETAILED ECONUMIC INFURMATION

BACKGROUND INFORMATION
SUN PRODUCTION COMPANY MAS AN ENHANCED OIL RECUVERY SITE NEAR FELLOWS, CALIFORNIA,

1979

SEVERAL
A PART UF OIL,

C=E NATCO HAS BEEN AWARDED A CONTHACT TU INSTALL AN FGU SYSTEM ON UNE 2% MM BTU/MOUR STEAM GENE=

RATORe NU FGD SYSTEM TREATS $2,000 ACFM FLUE GAS AT S70 Feo

8Y A PUSITIVE DISPLACEMENT PUMP WHILE FNESH MAREUF WATER L4 GPM) IS ADDED

THE ABSORBER, RECIRCULATION PUMPS AND ‘PIPING, ANL ThE SPHAY HEADENS ANE sieL 83,

MAKEUF 3001Um MYDROXIDE SULUTIUN (V.05 GPM) 18

AND THE INLET QUCTWORK 18 C,S.

REFER YU FIGURE 14e3s IN SECTIUN 14 FUR A DETALLED PRUCESY FLOW DIAGKAM OF THIS SYSTEM,

THE SYSTEM wAS UNDEK CONSTRUCT 10N,

UPERATING WISTURY
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TO THE FIWNST SYAGE,
BLEEOUFF (1 6PM) STWEAM 1§ TAKEN TU wASTE DISPUSAL FROM THE FIRST $1aGE RECIWCULATION LINE,

THE FLUE GAS IS CUNFACTED wiTH ONE 8ET
OF SPRAYS (190 GPM) IN THE BOTIUM UF THE ABSORBER (4.5° OIAMETER X 35 F1 HIGH)., PN OF e IS MAIN=
TAINED IN THE FLWST STAGE. THE GAS WHICH PASSES UP A fikAY WITH A CENTRAL LOWNCUMER, 18 FURTHER

CUNTACTED WIThH A SECUWL SET ©F SPRAYS (150 GPM), A CHEVNON MIST ELIMINATUR (INCULUY 825) LEADS INTO
THE EXCESY LIGUUK FRUM THE TRAY UVENFLOWS 10 The FIRS! STagE, Pn 13 MAINTAINED AT

ADDED TU YHE SECOND STAGE

A

THE causTIC

THE STARTUP wAS EXPECTED BY APRIL 1979,



STATUS TU APRIL 1979
SECTION 10 (CONTINUED)
OESIGN INFURMATION FOR UNDER CONSTRUCTION FGO SYSTEMS ON INDUSTWRIAL BUILERS
SUN PRODUCTION COMPANY: FELLUWS, CALIFORNIA (CONTINUED)

18T QUARTER=1979 THE SYSTEM 13 SCHEDULED FUk START=UP ON MAY 18T, PENDING PERMIT APPRUVAL., THIS
REPRESENTS A UNE=MUNTH DELAY WITH RESPECT Y10 THE INITIAL TIMETABLE. THE DECISIUN TU DELAY wAS MADE
BECAUSE 17 IS PREFERABLE TO BE INVOLVED WITH ONLY ONE START=UP AT ANY GIVEN TIME, THE C=E NATCO
UNIT AT THE SUN OILUALE SITE WILL STARTeyP FIRST, AV FELLUWS, THE EQUIPMENT 18 FABRICATED AND
ON=BITE, BUT IS NOT YET INSTALLED. CONSTRUCTIUN I8 ESTIMATED TO @E 65% COMPLETE, NO MAJOR
CONSTRUCTION PRUBLEMS HAVE BEEN ENCOUNTERED TO OATE,

ALTHOUGM THIS IS A FULL=SCALE UNIT, IT WILL ALSO SERVE AY A TEST UNIT FUR POSSIBLE FUTURE FGD
OPERATIONS WHICH ARE EXPECTED 70 START=UP IN 1980, WHICH HAVE NOT YET BEEN EVALUATED,
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STATUS TO APRIL

SECT10N 10 (CONTINUED)

DESIGN INFORMATIUN FOR UNDER CONSTRUCTION FGO SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATION NAME
INSTALLATION LUCAT]ION

SUURCE CHARACTEKRESTICS
SOURCE RATING

MUMBER OF SEFARATE FGD UNITS
NUMBER UF BOILEKS BEING CUNFROLLED
CONTRUL SYSTEM VENODOR
CONTROL PROCESS

NEW 7/ RETRUFIT

START=UP DATYE

CONTRUL SYSTEM STATUS

802 REMOVAL EFFICIENCY

NATER MAKE=UP

SLUDGE OR BY=PRODUCT OISPOSAL

CONTHOL SYSTEM COST

SUM PRODUCTION CO. HAS AN ENMANCED OIL RECOVERY SITE NEAR OILDALE, CALIFORNIA.
GENERATORS ARE USED 7O PRODUCE THE PROCESS STEAM REQUIRED FOR THE OPERATION,

SUN PRUDUCTION COMPANY
OILDALE, CALIFORNIA
OIL (1.2% SULFUR)
6,000 SCFM (12,000 ACFM & S70 F)
e
1
C=E NATCO
SO0IuM HYDRUXIDE SCRUBBING
RETRUF17
APRIL, 1979
CONSTRUCTION
85Z (700 PPM & INLET)
4 GPMm
HOLDING PUND FOR EVAPORATION
1 6PM BLEEDOFF TO DISPOSAL POND
SEE SECTION 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION

WHICH HAS 1,2 PERCENT SULFUR, IS USED AS FUEL.

1979

SEVERAL SMALL
A PART OF THE OIL,

C=E NATCO HAS “EEN AWARDED A CONTRACT TO INSTALL AN FGD SYSTEM On UNE 25 MM BTU/HOUR STEAM GEN=

ERATOR,

SET UF SPRAYS (150 GPM) IN THE BUTTOM OF THE ABSORBEK (4.5 FT DIAMETER X 35 FT HIGH).

MAINTAINED IN THE FIRST STAGE.

CONTACTED wlTH A SECUND SET OF SPRAYS (150 6PM),

(INCOLOY 82%) INTO A STus STACK,

A PH OF 7.5 IS MAINTAINED IN THE SECOND STAGE,

NG FGD SYSTEM TREATS 12,000 ACFM FLUE GAS AT s70 F,

THE GAS PASSES UP A CHEVRON MIST ELIMINATOR

THE FLUE GAS 1S CONTACTED WITH ONE
PH OF 6.5 IS
THE GAS, WHICH PASSES UP A TKAY WITH A CENTRAL DUANCOMER, I8 FURTHER

THE EXCESS LIGUOR FROM THE TRAY UVERFLUWS TU THE FIRST STAGE.
MAKEUP SODIUM HYDROXIODE SQOLUTION (0.05 GPM) IS ADDED

TO THE SECUND STAGE BY A PUSITIVE DISPLACEMENT PUMP WHILE FRESH MAKEUP WATER (4 GPM) IS ADDED TO THE

FIRST STAGE.

RECIRCULATION LINE.

THE ABSURBER, RECIRCULATION PUMPS AND PIPING, AND SPRAY HEADERS ARE 316L 38,

PUMP AND THE PIPING

A BLEED OFF (1 GPM) STREAM I8 TAKEN 10 WASTE DISPOSAL FROM THE FIRST STAGE

AND THE INLET DUCTWORK ARE C,.$ CARBON STEEL,

REFER 70 FIGURE 1435 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 FUR UNDER CONSTRUCTION FGU SYSTEMS ON INDUSTRIAL BOILERS
SUN PRODUCTION COMPANY; OILDALE, CALIFORNIA (CONTINUED)

18T GQUARTER~1979 THE SYSTEM 1S STILL SCHEDULED FOR STARTUP APRIL 18T, PENDING PERMIT APPROVAL.
THE EQUIPMENT 18 FABRICATED AND UN~31TE, BUT IS NOT YET INSTALLED, CONSTRUCTION IS ESTIMATED TO BE
65X COMPLETE. NU MAJOR CONSTRUCTION PRUBLEMS HAVE BEEN ENCOUNTERED TO DATE,

ALTHUUGH THIS I8 A FULL=SCALE UNIT, IT wILL ALSO SERVE AS A TEST UNIT FOR POSSIBLE FUTURE Fé0
OPERATIONS wHICH ARE EXPECTED TO 3TART=UP IN 1980, BUT WHICH MAVE NOT YET BEEN EVALUATED.
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STATLUS TU APKIL 1979
SECTION 10 (CUNTINUED)

DESIGN INFORMATIUN FOR UNUER CUONSTNUCTIUn Fop SYSTEMS UN InDUSTRIAL BOILERS

INSTALLATIUN NAME TEXACU INCUNPOUKATED
INSTALLATION LUCATIUN SAN ARLDU, CALIFURNIA

SOURCE CHARACTERLISTICS OlL (1,7% SuLFux)

SUURCE RATING 99,000 SCFM (TUTAL = 9 BUILERS)

22,000 ACFM o 60U F, FuUr EACH OF 9 BUOILEKS.

NUMBER UF SEPAKATE FGU UNITS 3
NUMBER OF BUILERS BelNt CUNTRULLED 9
SOURCE CAPACITY 49 Me (EGUIVALENT): 450 MILLIUN B1U/BK LIUTAL = 9 BUILERS)

(FOR THIS NEPUK1, UNLESS STATED UIMERWISE, 2000 SCFM = | EQUIVALENT Mw,
THIS IS BECAUSE GAS FLUW RATE IS THME PRIMARY FACTOR IN MUDULE SIZING,.)

CUNTROL SYSTEM VENDUN DUCULK COMPANY

CONTROL PROCESS SUDIUM CARHUNATE SCRUoBING

NEw / RETROFIT RETROF LY

STANT=UP DATE MARCH, 1979

CONTROL SYSTEM STalus CONSTRUCTIUN

S02 REMUVAL EFFICIENCY 95X (1U0U PPM o LIWNLET)

SLUDGE UR dY=PROOUCT DLISPUSAL SCRUBBER EFFLUENT OLSPUSED OF IN WASTE wELLS
CUNTROL SYSTEM COST SEE SECTIUN 13 FUN DETAILED ECONOMIC LNFORMATION

BACKGNUULND INFURMATION

TEXACO HAS CHUSEN TO PHASE OUT THE EXISTING CEILCUTE SCRUBBER SYSTEMS AT SAN ARDO UIL FIELDS OUE
TO LOW S02 REMOVAL AMD nlGh MAINTAINENCE COST, A MAJOR PROBLEM OF ThE PRESENT DESIGN MAS BEEN
SCRUBBER FOULING BECAUSE OF HIGH ASH CONTENT IN THE FLUE GAS, AS THE FIRST STEP OF THE PHASE=QUT
PROGHAM, 9 UF THE PRESENT CEILCUTE SCRUBBERS ON Tpe 50 MM BTU/HR STEAM GENENATUKS wILL ©E REPLACED
BY 3 DUCUN CO. SCHUbBERS NEADERED IN PARALLEL., START=UP UF THE NEw EWUIPMENT IS SCHEDULED FON MANCH
1979, THE NEXT STEP OF THE PHASE=OUT PRUGRAM IS DEPEWUENT Un THE PENFORMANCE UF 1HE DUCOMN SYSTEM.
(FOR INFORMATION ON The CEILCOIE DESIGN SEE THE TEXACO, SAN ARDU ENTHY IN SECTIUN 9 OF THIS REPORT),

EACH OUCON SCRUBBING UNIT witL CUNSIST OF A VENTURI Fur PARTICULAIE REMUVAL FULLOWED 8Y A HORIZ=
ONTAL 3-STAGE SPRAY ABSURBER (& IN USE, 1| STANUL=3Y). THE ABSOKBER DIMENSIONS WILL BE
30 FT LONG X QU FT wlbe X 11 FT HIGH, 1T IS MUPED THAT THE VENTURI UESIGN wILL
ALLEVIATE THE FOULING PROBLEM. ANOTHER UESIGN FEATURE UF THE DUCUN SYSTEM 1S SEPARATE RECYCLE TANKS
FOR VENTURI AND ABSURBER, FRESH SCRUBBING LIWUOR 1S INTRUDUCED AT THE ABSOURBER, ENTERS THE ABSURBER
RECYCLE TANK ANO PARTIALLY OVERFLOWS TO TnE VENTURI] WHERE LT IS WECYCLED AND FINALLY U1SPUSED OF IN
UN=SITE WASTE WELLS. 1IN A CUMPLETE CYCLE, THE SCHUBBEK L1WUUR 15 RECYCLED 4 TIMES BEFUKNE DISPOSAL.

A VOLUME OF 78,000 ACFM @ 60V F wILL BE HANDLED BY BACAH SCRUMBEN. FUKTHERMURE, EACH TWALN CAN
TREAT S0X OF THE LOAD AND CAN BE ISULATED FROM THE FLUE GAS FLuWw. IT [S HOPED THAT THIS SYSTEM DE-
SIGN WILL YIELD SIGNIFICANTLY RIGHER AVAILABILITIES TnAN THE DESIGN CURRENTLY IN USE,

THE DUCON ABSONBEN MODULE IS CUNSTRUCTED OF FIBEwWGLASS. THE VENTURI IS INCOMEL 625. THE
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STATUS 7O APRIL 1979
SECTION 10 (CONTINUED)
DESIGN INFORMATION FOR UNDER CONSTRUCTION FGD SYSTEMS ON INDUSTRIAL BOILERS

TEXACO INCURPORATED; SAN ARDO, CALIFORNIA (CONTINUED)

OVERALL DIMENSIONS OF THE SYSTEM ARE te FEET X 23 FEET X 25 FEET, THE SPRAY NOZZLES wILL BE NYLON
OR STAINLESS STEEL., BOTH THE ABSURBER AND VENTURI RECYCLE PUMPS ARE MANUFACTURED BY GALLIGER, TnEY
ARE RUBBER=LINED AND SIZED 800 AND 1200 GPM RESPECTIVELY AT 40 WP, THERE ARE 2 GARDEN CITY FANS PER
UNIT RATED AT 100 HP EACH. DUCON HAS GUARANTEED 95% S02 HEMUVAL EFFICIENCY.

REFER TO FIGURE 14~36 IN SECTION 14 FOR A DETALLED PRUCESS FLOW DIAGRAM OF THIS SYSTEM,

OPERATING HISTORY
3RD QUARTER=1978 TEXACO HAS TAKEN DELIVERY ON GNE DUCUN SYSTEM, DELIVERY ON THE OVHER UNITS IS
EXPECTED SOON. THE UNITS ARE SCHEDULED TO START=UP WITH A NAOH SYSTEM. CONSIDERATION IS BEING
GIVEN TO FUTURE CONVERSION TO NA2CO3,

ATH QUARTER=1978 CONSTRUCTION IS PROGRESSING AS SCHEDULED AND THE SYSTEMS WILL BE SOoD1uM
CARBONATE SCRUBBING. THE THREE FGD SYSTEMS ARE UGN THE PLANT SITE. THE SYSTEMS ARE SCHEDULED TO BE
ONSTREAM IN MARCH 1979,

18T QUARTER~1979 THE CONSTRUCTION WORK CONTINUED OURING THIS PERIOD, MOST OF THE EQUIPMENT HAS
BEEN ERECTED, DELAYS IN DUCTWORK FABRICATION AND LAYOUT HAVE PUSHED THE START=UP DATE TU
MAY 1979,



STATUS 10 APRIL 1979
SECTION 11
UESLGN INFURMATION FOR PLANNED FGD SYSTEMS ON INDUSTNIAL BOILERS

INSTALLATION NAmE CeAoM,o (CARBIDE=AMUCD=MONSANTO)
INSTALLATTON LUCATTul HOUSTUN, TEXAS

SUUNCE CHARACIERISTICS FUEL NOT YET SELECTED

SUURCE RATING 1,200,000 SCFM (3 BOILERS)
NUMBER UF SEFARATE FLO UNITS 3

NUMBER UF BULLENS BELNG CUNTRULLED 3

SOURCE CAPACLTY " 650 MW (EQUIVALENT); ) BOILER

(FOR TH1S REPORT, UNLESS STATED OTHERWISE, 2000 SCFM = 1 EQUIVALENT Mw.
THIS IS BECAUSE 5AS FLUN RATE I8 THE PRIMARY FACTOR IN MOOULE SIZING,)

CUNTRUL SYSTEM VEMLULK VENDUR NUT YET SELECTED

CONTROL PRUCESS VOUBLE ALKALI

NEW / RETROFLT NEW

START=UP VATE 1964

CONTROL SYSTEM STATUS PLANMNED=CUNSIDERING SO02 CONTROL
Su2 xEMOVAL EFFICIENCY NOT DETERMINED

SLUDGE UR BY«PRODUCT DISPUSAL D1SPUSAL TECHNIUUE NOT XNOWN

BACKGROUND INFURMATION

UNION CARBIDE, AMULD AND MONSANTO HAVE ENTERED IN A JOINT VENVURE (C.A.M.) TO ERECT A COGENERA=
TION FACILITY NEAR HOUSTON, TEXAS, TME CAM PLANT WILL CONSIST OF THREE BOILEWS WITH TOTAL CAPACITY
OF 6100 MILLIUN BTU/HOUR, THE CAM PLANT WiLL BE DESIGNEO TU GENERATE 5.5 MILLION LB3/HOUR STEAM
(GRUSS) OUT OF WHICH S MILLION LBS/HUUR STEAM nILL BE PRUVIDED FUR PROCESS USE BY TEXAS
CITY PLANTS OF THE THHEE COMPANIES, AS A COGENERAIIUN PLANT, CAM WILL ALSO PROVIDE STEAM FOR
COMMUNITY PUSLIC SERVICE CUMPANY TU GENERATE ABOUT 100=Mw OF ELECTRICITY FUR THE AREA. CAM
WILL ALSO SAVE ENERGY BY OPERAIING AT A 75X FUEL EFFICIENCY CUMPARED TO THE 35% FOR THE
CONVENTIONAL ELECTRIC UTILLITY PLANTS,

THE TYPE UF CUAL UR LIGNITE TO BE USED 1S NOT FINALIZED. HUWEVER, IT IS CERTAIN THAT AN FeD
SYSTEm WILL BE KEWUIREL. STARTUP FOR THME FACILITY IS SCHEDULED FUW 1984,

OPERATING HISTORY
3RD WUARTER~1978 THE SYSTEM 1S STILL IN THE VERY EARLY STAGES OF DEVELOPMENT. STEARNS=ROGERS
HAS BEEN CONTRACTED TO DU PRIMARY ENGINEERING AND AID IN THE CHOICE OF AN FGD SYSTEM AND. VENOOR,

AS OF TrlS WEPURY PERIUD, CUAL TYPE HAS NOT BEEN CHOSEN AND A CONTROL SYSTEM Ok SYSTEM VENDOR HAS
NOT bEEN SELECTED.

4TH QUARTER=197Y THE SYSTEM IS NOW UNDERGOING DETAILED DESIGN ENGINEERING AND PLANNING AND I3
SCHEDUULEL FUR FINAL REVIEW BY THE THREE CUMPANIES, IF APPROVED BY ALL THREE PARTNER COMPANIES,

CUNSTRUCTION WwILL START IN 2ND QUARTER 1980 WITH COMPLETION UF THE PROJECT SCHEDULED FOR 3RD QUARTER
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STATUS TO APRIL 1979
SECTIUN 11 (CONTINUED)
DESIGN INFUKMMATION FOR PLANNED FGO SYSTEMS ON INDUSTRIAL BOILERS
C.A.H.(CARBID&-AMOCO-MUNSANTU); HOUSTON, TEXAS (CONTINUED)

1984, THE SELECTION UF CONTROL SYSTEM IS EXPECTEU BY THE ENU OF THE NEXT QUARTER,

18T QUARTER=1979 THE SYSTEM IS IN PLANNING STAGE AND STILL UNDER REVIEW BY THE THREE COMPANIES,

THE CUNTRUL PRUCESS HAS BEEWN SELECTED Tu BE DUULBLE ALKALI. THERE WILL BE SIX MOOULES IN PARALLEL,

TREATING FLUE GAS FROM THREE BO!LER&. UNLY FOUR MODULES wILL BE REQUIRED FOUR FULL LUAD OPERATION.
REGENERATION SECTION mILL MHAVE 100X REDUNDANCY,
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STATUS 10U APKIL 1979
SECTION 11 (CUNTINUVED)

DESIuN INFOKMATIUN FON PLANNED FGD SYSTEMS U INDUSTRIAL BUILENS

INSTALLATIUN NAME CARBURUNDUM ABRASIVES
INSTALLATIUN LUCATIUN BUFFALU, NEW YUKR

SOURCE CHAWALTERISTICS CUAL (2.2% SULFux)

SUURCE RAI InG 30,000 SCFM (TOFAL = ¢ BUILERS)

16V, 00UV LBS/HR STEAM (TUTAL = 2 BUILERS)

NUMBER UF SEPARATE FGO UNITS 1
NUMBER UF MUILERS BEING CUNTRULLED e
SUURCE CAPACITY 15 Mr (EQUIVALENT)

(FUR THIS REPURT, UNLESS STATED UTHERWISE, 2000 SCFM z 1 EWUIVALENT Mw,
THIS IS JECAUSE GAS FLUw RATE 18 The PRIMARY FACTOR 1IN MODULE SIZING.)

CUNTRUL SYSTeM VENDUK CARBURUNDUM ENVIR, 8YS, LTD.
CONTHRUL PRUCESS LIME SCRUMBING

NEW /7 RETROFIT RETRUF LT

START=UP UATE 1980

CUNTRUL SYSTEM STATUS PLANNED=CONTRACT AWARDED

SU2 REMOVAL EFFICIENCY 952

SLUDGE OR BY=PRUDUCT OISPUSAL WASTEWATER TREATMENT

BACKRGRUUND INFUKNMATIUN

AT ThE CANBOUKUNDUM ABRASIVES PLANT IN BUFFALD, NEn YURK THERE ARE 4 CUAL=FIRED BOILERS BURNINS
2e2X SULFUR CUAL wITm AN AVERAGE HEAI VALUE OF 13,000 BTusLB. w0 OF THESE BUILERS ARE IDENTICAL
ANU HAVE A TUTAL STEAM GENERATING CAPACITY OF 180,000 LB/HK.

The FLUE GASES FHUM ThE TwU bUILENS wILL BE CUNTRULLED BY A VENTUR]I SCRUBBER (& FT INLET, 13 IN
THRUAT, 13 F1 HIGM) FULLOWED BY A 6-STAGE SPRAY TOWEK (8.5 FT DIA X 38 F{ HIGR). THE FGD SYSTEM was
DESIGNED BY CARBORUNDUM ENVIRONMENTAL SYSTEMS LTD., AND WILL HANDLE 40,000 ACFM, OR 100X UF THE FLUE
6AS FRUM bOTH BUILERS. LIME wllLL Bt USED AS THE SCRUBBING MEDIuM AND THE DESIGN S02 REMOVAL
EFFICIENCY [8 95X, THE SPRAY TUWER 1S5 DESIGNED TU OPEWATE AT 125 F WITH AN L/G RATIO UF
80 GAL/1000 ACF. THE MAXIMUM LIGUID FLUW RATE 15 3000 GPM, MAKE=UP nATER WILL BE FED TO THE TOP
UF THE ABSURBER AT A HATE OF 45 GPM, WHILE A 30 GPM BLEEU STREAM wILL FLOM FROM THE RECIRCULATIUN
TANK UIRECTLY TU AN EXISTING TENTIARY WASTE TREATMENT FACILITY.

REFEN TU FIGURE 14=4 [N SECTIUN 14 FON A DETAILED PRUCESS FLUW DIAGRAM UF THIS SYSTEM,

PARTICULATE REMOVAL UPERATING RISTQRY

THE VENTUWL AND ABSOHBEN MUDULE WERE INSTALLED IN 1975. THE VENTURI wAS PUT INTO SERVICE FOR
PARTICULATE REMUVAL AT THAT TIME USING WATER AS THE SCRUBBING MEDIUM. THE HIGH CHLORIDE CONTENT OF
THE FLUE GAS HAS CAUSED SERIOUS COKRUSIUN PROBLEMS, EFFLUENT FHROM THE VENTURI HAS A PW OF 2.8,
THE 316l SS VENTURI wILL BE REPLACED WITH A HASTELLOY=C UNIT BEFURE START=UP FON $02 REMOVAL. THE

ABSORBER, ALSO UOF 3ieL 55 IS BEING USED AS A SEPARATUR AND IS ALSO BADLY CORRODED. AN FRP UNIT witi
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STATUS TO APRIL 1979
SECTION 11 (CONTINUED)
DESIGN INFORMATION FOR PLANNED FGO SYSTEMS ON INDUSTRIAL BOILERS
CARBORUNDUM ABRASIVESS BUFFALO, NEW YORK (CONTINUED)

BE INSTALLED TO REPLACE IT AND WILL INCLUDE A 3=PASS CHEVRUN MIST ELIMINATOR, AL3O MADE OF FRP. AN

ACID=RESISTANT COATING WAS RECENTLY APPLIED TO THE STACK LINER, CUMPLETION OF THESE MUDIFICATIONS,
AND START=UP FOR S02 REMOVAL ARE SCHEDULEDL FUR 1980,

149



STATUS TU APRIL 1979

SECTION 11 (CUNTIMUED)

DESLIGN INFURMATION FUR PLANNED Fub SYSTEMS UN INDUSTRIAL BOILERS

INSIALLATIUN WAME
INSTALLATIUN LULAT]ION
SOUNCE CHAKACTEKRISTICS

SUUKCE RATING

NUMBER UF SEPARATE FsD UNITS
MUMOLN UF BOILENS BEING CONTRULLED

SOUKCE CAPACIIY

CONTRUL SYSTEM VENOUR
CONTROL PRUCESS

NEW /7 NRETROFI1
START=UP DATE

CONTROL SYSTEm STATUS
SU2 REMUVAL EFFILICIENCY

SLUDGE OR BY=PRUDUCT OISPUSAL

CATERPILLAN ThRACTUR CuU,

MAPLETUN, LLLINODLS

COAL (3.2% SULFUR)

109,000 SCFM (TUTAL = 2 BOILERS)

80,000 ACFM o 350 ¥, FOR EACH OF 2 FGD SYSTEMS,
500,000 LB/MR STEAM (TOTAL = 2 BUILERS)

2

2

S2 Mw (EQUIVALENT); TOTAL = 2 BOILERS,

(FOx THI3 REPORT, UNLESS STATED UTHERWISE, 2000 SCFM = | EQUIVALENT Mw,
ThlS 13 BECAUSE GAS FLUW RATE IS THE PRIMARY FACTUR IN MOODULE SIZING,)

FMC ENVINKUNMENTAL EWULIPMENT

DOUBLE ALKALI (CONCENTRATED)

NEw

JANUARY, 1980

2 SYSTEMS wILL START UP IN 1979=198U0 HEATING SEASON.
PLANNEU=CUNTRACT AwWARDED

903 (2000 PPm & INLET)

DEWATERED SLURRY TU LANOFILL

60+X SOLIDS (CAS04) SLUDGE OIRECILY TO LANDFILL.

BACKGRUUND INFURMATION
AT THE MAPLETUN, LLLINUIS PLANT, CATERPILLAR TRACTOR IS INSTALLING TWO NEw BUILERS WHICH WILL
BE CUMPLETED BY THE EARLY 1980°S, EACH BOILER I8 RATED AT 250,000 L8/HR STEAM AND wILL MAVE A
SEPARATE FGU SYSTEM. CATENPILLAR HAS AWARDED THE CONTKACT TU FMC ENVIORNMENTAL EWUIPMENT TO PROVIDE
CONCENTHATED UUAL ALKALI FGU SYSTEMS FUN THESE TwO HBOILERY, THE SCRUBBENS WILL SHARE SCRUBBING
LIQUOR REGENERAILIUN ANV SLUDGE WANULING FACILITIES. FOUR MURE IWFURMATLION, REFER TO THE CATERFILLAR
MAPLELTON ENTRY InN SECTIUN ;0 OF THIS REPOKT,
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STATUS Tu APWIL 1979
SECTION 11 (CUNTINUED)

UESIGY INFURMATION FUN PLANNED FGD SYSTEMS UM INDUSTRIAL HUILERS

INSTALLATION namg CELANESE CUKPORATIUN
INSTALLATION LUCATIUN CUMBERLANU, MARTL Awu
SOURCE CHARACTERISTICS CUAL (1.U=¢.0% SULFUKR)
SOUKCE KRATING 50,7v0 SCFM (1 BUILEN)

87,000 ACFM » 450 F

NUMBER UF SEPARATE FuGD UNLTS 1
NUMBER OF bOILERS HEING CUNTROLLED 1
SUURCE CaAPACITY 25 Mm (EWUIVALENT)

(FUR THIS REPURT, UNLESS STATED OTHERWISE, 2000 SCFM = | EQUIVALENT Mw,
THIS IS BECAUSE GAS FLUW RATE 18 Tne PRIMART FACTOR IN MUDULE SIZING.)

CONTROL SYSTEM VENDUN WHEELABRATON=FRYE/RUCAWELL INT

CONTROL PROCESS URY LiImE SCRUBBING

NEW / RETROF11 RETROFI)

START=UP DATE DECEMBER, 1979

CONTROL SYSTEM STATUS PLANNEU=CUNTNACT AWAXVDED

802 REMUVAL EFFICIENCY 85%

SLUDGE UR BY=PRUDUCT DISPOSAL DRY WASTE 13 TRUCKED TO A DUMPING AREA

CONTROL SYSTEM COST CAPLTAL COUSI IS $1,25 MILLION IN 1979 DULLARS, IT INCLUDES

PURCHASED CUST UF EQUIPMENT, SILOUS, INTERNAL DUCTRORK,
SLAKERS AND PUMPS, If DUES NOT INCLUDE OTHER DUCTWORK,
INSTALLAVION, FOUNDATION, ELECTRICAL, D FAN, ASH WANDLING
SYSTEMS AND 3TACK, .

BACKGROUND INFURMATIUN

CELANESE CORPORATIUN HAS AWARDED A CONTRACT T0 WHEELABRA[UK=FRYE/RUCAWELL INTERNATIONAL TO SET
UP A PARTICULATE AND Sue¢ CONIRUL SYSTEM UN A CUAL<=F INED BUILEK AT THEIR CUMBERLAND PLANF In
MARYLANO. THE BUILER, FINING (1.0%2,0% SULFUR) COAL GENERATES A MAXIMUM OF 87,000 ACFM FLUE GAS &
450 F WITH 65,000 ACFM AT NORMAL LOAD.

THE PARTICULATE AND S02 CONTRUL SYSTEM WILL CUNSIST OF A SPRAY DRYEK AND A 4=MODULE FABRIC
FILTER COMBINATION, AT NURMAL LUAU, FLUE GAS VOLUME HANDLED BY THE SPRAY DRYER wILL BE 65,000
ACFhM @ 450 F wITH A TYPICAL INLET $02 CUNTENT OF Sou Lb/nR, L1IME SLUNKRY wiLL SE ADVED TU THE SPRAY
DRYER AT A L/G RATIO OF €Ue3 GALLUNS/1000 ACF. Tne PRESSURE DKUP ACRUSS THE SPRAY ORYER wILL BE
ABOUT 10 IN w,6. THE SPRAY DRYEK alTH CONICAL BUTTUM WILL HAVE A TUTAL HEIGHT OF 45 FT AND DIAMETER
OF 20 FT. aT THE TuP, THe CLEANED FLUE GAS FRUM THE FABRIC FILTER WILL LEAVE ThE SYSTEM THROUGH
A STACK AT 180 F, nu REHEAT 15 REWUIRED, ALL THE EQULIPMENT AMD DUCTWORK WILL BE CUNSTRUCTED UF

CARBON STEEL,

ORY WASTE PHODUCT FrOM A FABRIC FILTEW, CUNTAINING MAINLY FLY ASH AND SULFITES, wiLL BE MIXED
WITH LIME AND DISPUSED TO A DUMPING ANEA,
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STATUS YO APRIL 1979
SECTION 11 (CONTINUED)

OES16N INFORMATION FUR PLANNED FGD SYSTEMS ON INDUSTRIAL BOILERS
CELANESE CORPURATIUN: CUMBERLAND, MARYLAND (CONTINUED)

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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DESIGLW INFURMATION

INSTALLATIUN NAME
INSTALLATIUN LUCATLUM
SUUKCE CHARACTERISTICS

SUURCE KATING

NUMBEN UF SEPARATE Fuu UNITS
NUMBEK UF BUJILENS 8ELING CUNTROLLED

SOUKCE CAPACTIY

CUNTROL SYSTEM VENDUN
CUNTROL PRUCESS

NEW / HETROF]T
STAKT=UP LATE

CONTROL SYSTEm STATuS
SU2 REMOVAL EFFICLENCY

SLUUGE UR BY=PROLUCT LLSPUSAL

STATUS TO APRIL 1979
SECTIUN 11 (CUNTINnULED)

FUR PLANNED FGD SYSTEMS Oiv INDUSTRIAL BOILERS

DUPUNT, INC.

ATHENS, GEUKGIA

CUAL (1.5% BULFuUx)

28U, 000 SCFM (JTUTAL = 3 HOILERS)
1,206,000 LB/HR STEAM (TOTAL = 3 BOILERS)
1

3

lav Mw (EQUIVALENT)

(FUN TH1S REPURT, UNLESS STATED UTHERWISE, 2000 SCFM = 1 EQUIVALENT Mw.
THI3 IS pECAUSE GAS FLOW RATE IS THE PRIMARY FACTOW IN MODULE SIZING.)

VENDUK NOT YET SeLECTED
DOUBLE ALKALI

nNEW

DECEMBEN, 1985
PLANKED=CONSIDERING 302 CUNTROL
902

DEWATERED SLURRY TU LANUFILL

BACKGROUND INFORMATIUN

DUPONT HAS ANNUUNCED PLANS FUR A CHEMICAL PLANMT NEAR ATHENS, GEURGIA. THE PLANT WILL HAVE

THREE CUAL=FIRED BOILERS WwIfm A TOTAL CAPACITY OF ONE MILLION LB/HMR OF STEAMS AND A TUTAL HEAT

INPUT UF ABUUT 1400 MILLIUN BTU/HR.

THE BOILERS wilL BURN BITUMINUUS COAL wITH 1.5% SULFUx. THE

PLANT 13 EXPECTEU T STARTUP BY LATE 19485,

ACCURDING TO THE CURKENT PLANS,

Tw) OF THE THREE BUILENS #lLL BE OPERATIONAL WITH THE TMIRD

UNE ON SIANDBY, THE FLUE GASES FRGM ANY 1wl UFERATIONAL BOILENS wWILL BE MANIFOLDED INTO ONE FGD

SYSTEm. AS A BASIS FUN PRELIMINARY EVALUATION, DUPONT nAS SELECTED THE DOUBLE ALKALL PKROCESS

AS THE FGD SYSTEM,
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STATUS TO APRIL 1979
SECTIUN 11 (COUNTLINUED)

DESIGN INFOKMATIUN FUR PLANNED FGD SYSTEMS ON INDUSTRIAL BOILERS

INSTALLATIUN NAME
INSTALLATION LOCATIUN
SOURCE LHARACTERISTICS

SUURCE RATING

NUMBER UF SEPARATE FGO UNITS
NUMBER UF HUILERS BEING CUNTRULLED
SOURCE CaPacCITY

CONFROL SYSTEM VENDOR

CUNTRUL PROUCESS

NEW / RETROFIT

START=UP VATE

CONTRUL SYSTEm 8TATUS

SU2 REMUVAL EFFICIEnCY

SLUUGE UR BY=PROUUCT DISPUSAL

SHELL UL CUMPANY
BAKERSFIBLU, CALIFUNNIA
OIL (1.1% SULFUR)
99,000 SCFM (TUTAL = 8 BUILERS)
40U MM BTU/HR, (50 MM BTU PER WOUILEKR)
1
8
50 Mw (EWUIVALENT)

(FUR THI® REPURT, UNLESS STATED ODTHERWISE, 2000 SCFM = 1 EQUIVALENT Mn,
THIS 13 BECAUSE GAS FLUW RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

VENDOR NOT YET SELECTED
PRUCESS NUT YET SELELTED
NEW

PLANNED>CONSIDERING 302 COUNIROL
943 1375 PPM 30¢ o INLET)

OISPUSAL TECHNIGUE NUT KNOWA

BACKGRUUND INFORMATIUN
SHELL UIL 18 CUNSIVERING IMPLEMENTING FGD TECHNOLOGY TO CUNTRUL EMISSIONS FROM 8 SMALL OILe
FIRED (1.1% SULFUR) STEAM GENERATUNS, NU PROCESS OR START=UP DATE MAVE AS YET BEEM SPECIPIED., AN
802 REMUVAL EFFICLENCY UF 94X WILL Bt REQUIRED.
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LESIGN INFURMATION FUR PLANNED FGD SYSIEMS uN INOUSTRIAL BOILERS

INSTALLATIDN NAME

INSTALLATION LUCAT Iuw

SOUKCE Cnanncrénlsrlcs

SOURCE NATING

NUMOER UF SEPANATE FGD UNLTS
NUMBER UF BUILENS BEING CUNIWOLLED

SOURCE CAPACITY

CUNTRUL SYSTEm VENDUR
COMTROL PRUCESS

NEW /7 RETRUFIT
START=UP DATE

CONTRUL SYSTEM STaluS
SUe WEMUVAL EFFICIENCY

SLUDGE UR BY=pPRODUC! UiSPUSAL

SECTIUN 11 (COUNTINUED)

SHELL UIL CUMPANY

TAFT, CALIFURNIA

GIL (1.1% SULFuk)

25,000 SCFm (TOTAL = 2 BUILERS)
1

2

STATUS TU APRIL 1979

12 Mr LEQUIVALENT); 100 MM BTU/HR}: TOTAL = 2 BOILERS

(FOR THIS REPURT, UNLESS STATED UTHERWISE,
THIS IS BECAUSE GAS FLOW RATE 1S THE PRIMAR

VENDOK NOY YET SELECTED
PRGCESS NOT YET SELECTED

NEw
PLANNED=CUNSIOERING S02 CONTROL
94X (575 PPM SU2 @ INLET)

DISPUSAL TECHNIWUE NUT KNOWN

BACKGROUND INFURMATION

2000 SCFM 3 1 EQUIVALENT Mw.
Y FACTUR IN MOOULE SIZING.)

SHELL OIL 13 CONSIVEKING IMPLEMENTING FGD TECHNOLOGY TO CONTROL EMLSSIONS FRUM 2 SMALL OIL~

FIRED (1.1%2 SULFUN) STEAM GENERATONS,

NO PROCESS OR START=UP DATE HAVE AS YET BEEN SPECIFIED. AN

SUe KEMOVAL EFFICIENCY UF 943 wilL Bk REGUIKED,
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STATUS TO APRIL 1979
SECTION 11 (CONTINUED)

DESIGN INFURMATION FUR PLANNED FGL SYSTEMS ON INUUSTRIAL BUILERS

INSTALLATIUN WNAME
INSTALLATION LOCATIUN
SOURCE CHARACIERISTICY

SOURCE RATING

NUMBER UF SEPARATE FGU UNITS
NUMBER UF BOILENS HEING CUNTWULLEUL

SUURCE CAPACILTY

CONTRUL SYSTEM VENDUK
CUONTROL PRUCESS

NEW 7 RETROFIT
START=UP DATE

CONTROL SYSTEM STATUS
302 REMOVAL EFFICLENCY

SLUDGE OR 8Y=PROOUCT QISPOSAL

TENNECD OIL CU.
GREEN WIVER, WYUMLNG
COAL (1.5% SULFUR, MAXLIMUM)
140,000 SCFM (TUTAL = ¢ HUILERS)
2 FGD SYSTEMS, EACH TREATING 120,000 ACFM o asy F.
2
e
70 Mw (EQUIVALENT) 3 640 MM BTu/WR (TOTAL = 2 BUILERS).

(FOR THIS REPORT, UNLESS STATED OTHERWISE, 20UU SCFM 3 | EQUIVALENT Mw.
THIS 1S BECAUSE GAS FLUW NATE I8 THE PRIMARY FACTUR In MOODULE SIZING.)

VENOUR NOT YET SELECTED

SUDIUM CARMONATE SCRUBBING

NEw

JANUARY, 1982
PLANNED=REQUESTING/EVALUATING BIDS
90% (0,2 LB/MM BTU @ OUTLET)

WULDING PUND FUR EVAPURATION

BACKGROUND INFORMATION

TENNECO OIL COMPANY MAS ANNOUNCED PLANS FUR A SODA A3M PLANI IN GREEN HIVER, WYOMING.
THE DESIGN AND CONSTRUCTION CUMPANY ﬁlLL BE BRUWN AND ROUT, INCe THE PLANT WILL HAVE TwO 300,000
B/HR BOILERS, wHICH wILL BURN ' .~=SULFUR WYOMING COAL (1.5% SULFUR, MARIMUM, 10,000 BTU/LB,
L14% MOLISTURE, BX auise

THE FLUE GASES FROM EACH BOILER (120,000 ACFM o 450 F) WILL BE TREATED oY AN FGD SYSTEM USING
SODIUM CARBONATE SCRUSUING. THE SYSTEMS wiLL BE UILT NEw AND GU ONSTREAM IN EARLY=1982 AT THE
SAME TIME AS THE 3SUUA ASH PLANT,

OPERATING WISTORY
18T QUARTER=1979 BIDS ARE CURRENTLY BEING EVALUATED. A VENDUR I8 EXPECTED TO BE SELECTED NEAT

QUARTER.
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STATUS TU APNIL 1979
SECTION 11 (CUNTINUED)

DESILN INFUKMAT[UN FUN PLANNED FGU SYSTEMS Ui INDUSTRIAL BOILERS

INSTALLATLUN AME WESTERN CUMNEUTIUNAL INST,
INSTALLATIUN LUCATIUN PLITSBUNRGH, PENNSYLVANLA
SOUNCE CHARACTENISTICS CUAL L3.5% SULFUR)

SUURCE RATING 10,000 SCFM (TUTAL = | BUJLER)

20,000 ACFM o BOUF

NUMBER UF SEPAKATE FuU UNITS 1
NUMBER UF HUILERS BEInG CUNTROLLED 2
SOUNCE CaPaCITY 30,000 Lb/HN STEAM

S Mw (EUUIVALENT), S5 Mm BTU/HR

(FUR THLS REPUWT, UNLESS STATED OTHERWISE, 2000 SCFM s 1 EQUIVALENT Mw,
THIS I8 HECAUSE GAS FLUW RATE I3 THE PRIMARY FACTOR IN MUDULE SIZING,)

CUNTRUL SYSTEM VENDUK PITISHURGN ENVL,SENGY, SYSTEMS
CONTRUL PRUCESS SULF=x SCURE PRUCESS
REMOVAL
NEW /7 NETROFIT RETRUFIT
STANT=UP DATE JANUARY, 1980
CUNTROL SYSTEM STATUS PLANNEDU=CUNTRACT ANARDED
SU2 REMUVAL EFFICIENCY 90% (2000 PPM & INLET)

60X NUX REMUVAL (200 PPM @ INLET)
SLUODGE uR BY=PRUDUCT DISPUSAL REGENERABLE = ELEMENTAL SULFUR PRUDUCT

BACKENUUND INFURMATION

THE WESTERN CURKRECYIUNAL INSTITUTIUN IN PITISBUNGH, PA, HAS TwO IDENTICAL COAL=FIRED BOILERS,
EACH RATEU AT 30,000 LB/HR STEAM, UME BOLLER IS ALWAYS UN STAND=BY AND THE OPEKATING BOILER BURNS
HIGH SULFUR (3.5% S) PENNSYLVANIA BITUMINOUS CUAL,

THE FGL SYSTEM, USING SULFP=X CUNCURRENT UXIDES REMUVAL (SCURE) PRUCESS, wILL BE WETROFITTED BY
PITTSBUNGH ENVIHONMENTAL AND ENERGY SYSTEMS, INC., THE PROCESS MAS DEMUNSTRATED SU2 AND NOX REMOVAL
CAPABILITIES UN A 1=mMw BUILER AT THE UeSe ARMY PUWER PLANT AT FORT BENJAMIN, HARRISON, PA. TNiS
PROCESY USES 1WUN SULFIDE (FES) SLUKKY AS AN ABSURBENT WHICH REACTS WITH SUZ AND NU TU FORM
FERROUS OXIDE (FEU), FEKRUUS BISULFIDE (FES2) AND MOLECULAX N2, A SPNAY UF RECYCLE FES SLURRY IN
A SPRAY TUWER PWIUH TO THE ABSORBER, CUULS THE FLUE GAS, THE SU2 AND NU LEVELS IN THE FLUE GAS ARE
REDUCED BY REACTIUNS wlTH REGENENATED FES SLURKY ENTEKING THE ABSURBER THE FLUE GAS EXHAUSTS
THROUGH A MIST ELIMINATUR,

THE BLEED=UFF STHEAMS FRUM THE SPRAY TUWER AND THE ABSUNHER ARE TAKEN TO A ROLDING TANK. A
PART OF THE STREAM FWUM [HE HULDING TANK IS RECIRCULATED TU THE SKRAY TUmNER WHILE THE REMAINDER S
PUMPED TU A THICKENEK. THE THICKENEK BUTTOMS ARE FILTEKED AND SENT TO AN INGIRECILY FINED REGEN=
ERATING KILN WHERE CUAL IS USED wOTH AS A FUEL FUR HEATING THE KILN AND AS A SOURCE OF CARBON TO

REDUCE FERRUNS UISULFIDE (FESZ) ANU FERRUNS OXIDE (FEU) FORMED DURING THE REQUCTION OF BOTH THE S02

157



STATUS TGO APRIL 1979
SECTION 11 (CONTINUED)
DESIGN INFORMATION FOR PLANNED FGD SYSTEMS ON INOUSTRIAL BOILERS

WESTERN CORRECTIONAL INST,; PITISBURGH, PENNSYLVANIA (CONTINUED)

AND THE NO, THE OFF=GAS FROM THE KEDUCTING KILN IS PASSED THRUUGH A CYCLONE TO REMOVE

SOME OF THE PARTICULATES AND THEN [S CUOLED TU CONDENSE APPRUXIMATELY 80X OF THE SULFUR

AS A LIQUID BYPRODUCT, THE REGENERATED FES IS TAKEN TO A RESLURRYING TANK WHERE

THE FILTRATE FRUM THE VACUUM FILTER, THICKENER OVERFLOW AND MAKEUP FES SLURRY ARE AUDED. THE FES
SLURRY FROM TME RESLURRYING TANK IS TRANSPORTED TU THE ABSORBER,

THE FLUE GAS (20,000 ACFM @ 600 F) wlLL CONTAIN 2000 PPM 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 FT MEIGHT) WILL
HAVE FOUR KOCH ENGINEERING FLEXITRAYS AND A FLEXIMESH MIST ELIMINATOR, THERE WILL BE TWU FANS IN
THE FGD SYSTEM UNE FAN UPSTREAM OF TME SPRAY TOWER AND THE OTHER DOWNSTREAM OF THE ABSORBER,. THE
ABSORBER AND MIST ELIMINATUR WILL BE CONSTRUCTED OF 316L 83 wnILE THE REGENERATION SECTION WILL BE
PRIMARILY CARBON STEEL,.

OPERATING HISTORY
4TH QUARTER=1978 THE SYSTEM IS IN THE DESIGN PHASE. THE AB3ORBER SECTION ONLY OF THE FGD SYSTEM
WILL BE STARTED UP IN MAY 1979 ANO TESTED FOR A SMORT OURATION, THE REGENERATION LOOP WILL BE
COMPLETED BY LATE FALL OF 1979,

187 QUARTER=1979 THE DESIGN OF ABSORPTION SECTION IS COMPLETE. DESIGN OF REGENERATION SECTION
WILL BE OVER BY MID=MAY 1979, PRELIMINARY TESTING FOR ABSORPTION SECTION WILL BE PERFORMED 1IN
SEPTEMBER 1979, THE STARTUP IS NOW SCHEDULED FOR JANUARY 1980,
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. STATUS TU aPKIL 1979
SECTIUN 12

UESCRIPIIUN UF INDUSIKIAL BUILEW FGD SYSTEMS NOT UPENATING

INSTALLATIUN NAME
INSTALLATION LUCATIUN
SUUNCE CHARACTERISTICS
SOURCE RATING

NUMBER UF SEPARATE FGO UNITS
NUMBER UF BOILEWS BEING CONTRULLED
SUUNCE CAPACITY

CONTNUL SYSTEM VENDON
CONTNOL PROCESS

NEW / RETHUFIT

START=UP DATE

CUNTROL SYSTEM 3TATUS

802 REMUVAL EFFICIENCY

SLUUGE OW BY=PRUDUCT DISPUSAL
CONTNUL SYSTEM C031

nUNGE, INC,
CAIRU, 1LLINOILS
CUAL (3% SuLFUk)
44,000 SCFM (10TAL = 2 BUILERS)
81,400 ACFM o S20 F
)
e
22 Mw (EWUIVALENT); TUTAL = 2 BOILERS
180,000 LBS/HR STEAM (TUTAL)

(FOR THIS REPORY, UNLESS STATED UTHERWISE, 2000 SCFM = | EQUIVALENT Mn.
THIS 18 BECAUSE GAS FLUW HATE 18 THE PRIMAKY FACTOUR IN MODULE SIZING,)

DRAVU CURP,/NAT'L LIME ASS°N

LIME SCRUBBING

RETRUFIT

SEPTEMHEH, 1977

INOEF INITELY SMUT LURN

F4X (2700 PPM [NLET)

DEWATERED 3SLURNY TO LANUDFILL

SEE SECTION 13 FUR DETAILED ECUNOMIC INFORMATION

BACKGROUND INFORMATION

BUNGE PURCHASED Tni3 LIME SCRUBBING SYSTEM FUR TESTING PURPOSES. THE LEWLIS SCRUBBER, wHICW IS

A HORIZUNTAL RUTARY VESSEL wITH INTERNAL CMAINS, PERFURMED VERY WELL ODURING THE TEST (94 PERCENT $02

REMUVAL). PRESENTLY, BUNGE IS USING LOW SULFUK CUAL (0.9 PENCENT) AND HAS NO PLANS TU RESTART

FGD UPERATIONS.
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STATUS TO APRIL 1979

SECTIUN 12 (CONTINUED)

VESCKIPFIUN UF INDUSTRIAL JUILER FGD SYSTEMS NOT GPERATING

INSTALLATIUN WNAME

INSTALLATLION LUCAT]IUN

SUURCE CHARACTERISTICS

SUURCE RATING

NUMBER OF SEPARATE FGU UNWITS
NUMBER UF BOLLEKRS BEING CUNTROLLED

SOURCE CAPACITY

CUNTRUL SYSTEM VENDUN

CONTHUL PROCESS

NEN / RETRUFIT

START=UP UATE

CONTROL SYSTEM S1ATUS

Su2 REMUVAL EFFICIENCY
PARTICULATE REMOVAL EFFICIENCY
SLUUGE UR bY=PRULUCT DISPOSAL

CUNTROL SYSTEM LOST

HARNIS MINING CO,

SPRUCE PINE, NUKTH CAROULINA

CUAL (U.8% SULFUR)

4,000 SCFmM (TOTAL = 2 BOILERS)

e

2

2 MW (EWUIVALENT); ToTaAL = 2 BOILERS

(FOR THIS REPURT, UMLESS STATED OTHERWISE, 2000 SCFM = 1 EQUIVALENT MW.
THIS I3 BECAUSE 5AS FLUN RATE IS THE PRIMARY FACTOR IN MODULE SIZING.)

WeW, SLY MANUFACTURING CO.
AATER SCRUBBING (NA,NH3 OPTN.)
REYROFIY

1973

INDEFINITELY SHUT Duwwn

96X
DISPUSAL TECHNIGUE NOT KNOWN

SEE SECTIUN 13 FOR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION
THE FGD SYSTEM AT THE HARRIS MINING CUMPANY LUCATED AT SPRUCE PINE, NORTH CAROLINA REMOVES FLY=
ASH AND SULFUR UIOXIDE FROM THE FLUE GAS OF A COAL FIRED BOILER, THE SCRUBBER IS A weWe SLY
IMPINGENT TYPE SCRUBBEK CONSTRUCTED OF 304 STAINLESS STEEL. THE BOILER IS RATED 1,9 Mw
(EQUIVALENT 200 BUILER HURSEPOWER), COAL CUMPUSITION IS TYPICALLY 0.8% SULFUR AND 5% ASH. PRIMARY
INTEREST IN FLUE GA3 SCRUBBING IS IN FLYASH KEMOVAL AND NO TESTS FOR SULFUR DIONIDE REMOVAL EFFl~
CIENCY HMAVE BEEN MAUE.

OPERATING HISTORY

2ND QUARTEKR=1977 NO OPERATIUNAL PRUBLEMS MAVE BEEN REPORTED.

18T QUARTER=1978 THI3 PLANT nAS BEENM MUVED TU THE INACTIVE SYSTEMS FILE UNTIL SUCH TIME AS ACTUAL
FGD OPERATIUNS BEGIN, [HE SCRUBBER I8 EGUXPPEd NITH ALKALL ADDITION CAPABILITY, BUT WITH

THE LUW SULFUR CUAL CURRENTLY BEING FINED, NO ALKALT AODITION UR PH CONTROL IS OCCURRING.

2ND AUARTER=1978 PLANT REPURTED NO CHANGE,

3RD QUARTEN=1978 PLANT REPORTED ~QO CHANGE,
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STATUS TU APRIL 1979

SECTION 12 (CUNTINUED)

UESCRIPTION OF INDUSTRIAL BOILER FGD SYSTEMS NUT OPERATING

INSTALLATION NAME
INSTALLATION LUCATIUN
SOURCE CHARACTENRISTYICS

SOURCE RATING

NUMBER UF SEPARATE FGU UN]ITS
NUMBER OF BOILERS HEING CUNTRULLED
SOURCE CAPACITY

CUNTROL SYSTEM VENUUR
CONTROL PROCESS

NEW / RETROFIT

START=UP DATE

CONTROL SYSTEM STAIUS

$02 REMOVAL EFFICIENCY
PARTICULATE REMOVAL EFFICIENCY

SLUDGE OR BY=-PRODUCT DISPOSAL

CONTROL SYSTEM COST

NORTHERN OMIU SUGAR CUMPANY

FINDLAY, OHKIO

CUAL (1.2% SULFUR, AVERAGE)

65,230 SCFM (TOTAL = 2 BOILERS)

100,000 LOS/HR STEAM (TOTAL = 2 BOILERS)
2

2

33 Mw (EWUIVALENT), TOTAL = 2 BOILERS

(FOR THIS REPORT, UNLESS STATED OTHEWWISE, 2000 SCFM 3 1 EGUIVALENT Mw.
THIS I3 BECAUSE GAS FLUW RATE 1S THE PRIMARY FACTOR IN MOQULE SIZING,)

GREAI| WESTERN SUGAKR

SODIUM CARBONATE SCRUBBING

RETRUFIT

OGCTUBER, 1974

TERMINATED

76% (600 PPM o INLET)

90%x

WASTEWATER TREATMENT AND ODISCHARGE TO CITY SEWER
BLEED=OFF STREAM TO HOLUDING TANK

SEE SECTIUN 13 FUR DETAILED ECONOMIC INFORMATION

BACKGROUND INFORMATION
THE NORTHERN OHIU SUGAR COMPANY HAS TERMINATED ALL SUGAR PRODUTTION OPERATIONS AT FINOLAY OMIO,.
THE PLANT IS NOW OPEN UNLY AS A SHIPPING AND RECEIVING STATIUN, THE SCRUBBER OPERATED DURING THE
197S, 1976, AND 1977 SUGAR PROLUCTION SEASONS BEFURE THE SHUTOUNN OCCURRED.,

REFER TO FIGURE 14-28 IN SECTION 14 FOR A DETAILED PROCESS FLUW DIAGRAM OF TMIS SYSTEM,
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STATUS TU APKIL 1979
SECTION 12 (CUNTINUED)

DESCKIPTLIUN OF INDUSTIRIAL BUILER FGD SYSTEMS NOT UPERATING

INSTALLATIUN NamE SHELLEN GLUBE CUNP,

INSTALLATION LOLATIUN NORFOLK, VINGINIA

SUURCE CHAWACTERISTICS COAL < 1,02 SULFUR)
SUURCE NRATING 8,000 SCFM (TUTAL = ) BOILER)
NUMBER UF SEPARAIE FGuy UN[TS !
NUMBER UF BUILEKS BEInG CUNIKULLED 1
SOURCE CAPACITY 4 M (EUGULVALENT): TOTAL = § BOILER

(FOR THIS REPURT, UNLESS STATED UTHERWISE, 2000 SCFM = 1 EQUIVALENT Mn,
THIS IS BECAUSE GAS FLOW RATE IS THE PRIMARY FACTOR IN MUDULE SIZING.)

CUNTROL SYSTEM VENDOR Welho 3LY MANUFACTUKRING CO,

CONTRUL PRUCESS

NEw / NETRUFIT
START=UP DATE

CUNTRUL SYSTEM STatTys
SU2 REMUVAL EFFLCIENCY

PARTICULATE RemuvaL EFFICIENCY

SUDLIUM HYDROXILE SCRUBBING
RETRUFLTY

1979

INDEFINITELY SHUT OOwN

NOT LETERMINED

NUT DETENMINED

SLUUGE UR BY=PRUDUCT UISPUSAL OVERFLUW TO SEWER/SLUDGE TO LANDFILL

CONTROL SYSTEM CcOoST SEE SECTIUN 13 FOR DETAILED ECUNUMIC INFORMATION

BACKGRUUND INFORMATION

IN NURFOLK, VIRGINIA, SHELLER GLUBE CORPUKRATION UPEMATES THE MITCHELL SMITH DIVISION PLANT,
WHERE THE PRIMARY PRUDUCT IS CUKR RUBBER GASKET MATERIAL, PROCESS (AUTOCLAVE) AND HEATING STEAM
ARE SUPPLIED BY A BUILER NATED AT 3%0 BOILEN WP (ABOUT 3.5 Mn EQUIVALENT), STEAM CUNDITIONS ARE
125 P3L AT 329 F, THE QUILER #AS ORIGINALLY ERECTED IN 1939, BUT UNDERWENT A COMPLETE OVERMAUL IN
1977. BUILER Tusts, REFRACTORY BRICK, GHATE, AND SOUT BLOWERS WERE REPLACED DURING THE OVERMAUL,
THE BOILER FINES CUAL SUPPLIED uY GENERAL COAL = NUMINAL SI1ZE IS 1,25 x 0,2% INCHES. cOAL
CRARACTERISTICS ARE AS FULLOWS: wHV=13,200 BTU/LB, ASH=6X, AND SULFUR I8 LESS THAN 1iX,

THE EMISS10NS CONTROL SYSTEM AT SHELLER GLUBE CONSISTS OF A w.w, SLY SINGLE~STAGE IMPINJET
SCRUBBER (¥170) wHICH HEMOVES PARTICULATE ANO $02 FRUM THE FLUE GAS. THE SYSTEM USES A NAOW MAKE=UP
PRIMARILY FOR CUKROSIUN CUNTNUL wsul 802 CONTROL IS anN ADOLITIONAL BENEFIT, RECYCLE TANK SUPERNATANT
I3 PH NEUTRALIZEUD anv 13 DISCHANGED TQ CITY SEMERS whILE FLY ASH ANO SEOIMENT ARE SETTLED, SCRAPED

QUT AND hAULEVD TO a SANITARY LANDFILL,

THE SCRUBBEN MUDULE IS CONSTRUCTED OF 3teL 88 (10 FT DIa x 15 F1 HIGH):s THE FLUE GAS RATE ENTE-

RING THE SCRUBBER I3 19,200 CFM @ 450 F, THe DUCTING ENTERING AND EXITING THE SCRUBBER IS MADE OF

378" Co8e AND CURTEW STEEL WESPECTIVELY, THE wewe SLY FAN (BUILEN [U) IS MADE OF CARBON STEEL.
THE RECYCLE TaANK (3 CONSTRUCTED UF UNL INED STEEL (20 FT X 10 FT x 8 FT) AND THE PIPING S OF PvC.
CHEMICALS ARE PURCHASED FROM THE CHEMICAL TREATMENT cO, WHO ALSU UPENATE THE SCRUBBING 3YSTEM,

REFEN Tu FIGURE 1um=33 IN SECTION 14 FUR A DETAILED PHUCESS FLUw DIAGRAM UF THIS SYSTEM,
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STATUS TO APRIL 1979
SECTION 12 (CONTINUED)
OESCRIPTION OF INDUSTRIAL BOILER FGD SYSTEMS NOT OPERATING
SHELLER GLUBE CORP.; NURFOLK, VIRGINIA (CONTINUED)

OPERATING HISTURY
UPON INITIAL STARTUP NU CAUSTIC wAS INTRUDUCED TO THE SYSTEM AND WITHIN A FEW MUNTHS THE INTER=
NALS OF Tne MUDULE AND THE STEEL PIPLNG SYSTEM WERE CORRUDED BEYOND USE, THIS NECESSITATED REPLACE~

MENT UF Trie INTERNALS, SUBSTITUTION OF STEEL PIPE WwITH PVC, AND ADDITION OF NAOH TO THE SéRUSGING
LIQUOR.

2ND QUARTER=1973 DURING THE REPURT PERIOD THE UNIT UNDERWENT A VIRGINIA EPA CERTIFICATION

INSPECTIUN, AND WAS FUUND TO BE IN COMPLIANCE. NO SCRUBBER-KELATED PROBLEMS MAVE OCCURRED.
3RD QUARTER=1978 BOILER OUPERATIUN wAS ESTIMATED TO 8E AT 60X CAPACITY 24 HRS PER DAY, & DAYS PER
WEEK. NO SCRUBBER=RELATED PRUBLEMS HAVE BEEN REPORTED. PLANT PERSONNEL ARE CONSIDERING REPLACEMENT

OF THE PRESENT SYSTEM DUE TO WEAR ON THE EQUIPMENT,

4TH QUARTEK=1978 NU 3CRUBBER RELATED PRUBLEMS WERE REPORTED DURING THIS PERIOD, AT PRESENT, THE
USE OF FRESH NAUH HAS BEEN DISCONTINUED,
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STATUS TU APKIL 1979
SECTIUN 12 (CUNTINUED)

DESCRIPTIUN UF INUDUSTRIAL BUILEWN FGL SYSTEMS NOT OPERATING

INSTALLATLIUN NAME TRANSCO TEXTILES, InC,

INSTALLATIUN LUCATIUN AUGUSTA, GEUKGIA

SUUKCE CHARACIERISTICS FUEL UIL (2% MAX, SULFUK)

SOURCE wATING 50,000 ACFM :
NUMBER UF SEPARATE FGUL UNITS 1

NUMBER UF BOILERS bEING CUNINOLLEU 1

SUUKNCE CAPACITY 20 MM LEQUIVALENT)

LFUR THIS REPURT, UNLESS STATED UTHENWISE, 20U0 SCFM 3 1 EQUIVALENT Mw,
THIS IS OECAUSE GAS FLUW RATE IS Tme PRIMARY FACTOR IN MUDULE SIZ2ING.)

CONTROL SYSTEM VENDUR FMC EWVIRUNMENTAL EGUIPMENT

CONTRUL PRUCEYS SUDIUM CARBUNATE SCRUBBING

NEW / RETIRUFIT NEw

START=UP DATE MARCh, 197%

CONTRUL SYSTEM STATUS INDEFINITELY SHUT DUWN

SU2 REMUVAL EFFICIENCY B0UR=65% (610 La/nR @ INLET)

WATER MAKE=yp 48 GPM3 UPEN LUUP

SLUUGE OR dY=PRUDUCT DISPUSAL WASTENATER TREATMENT AnD DISCHANGE TO RIVER

NA25U3/804 L1WYUOR DISCHARGED T0 A HOLDING PUND

CONTHOL SY3TEM Cus? SEE SECTION 13 FUR DETAILED ECONOMIC INFURMAL ION

SACKGROUND INFURMATIUN
THE FGO OPENATIONS HAVE BEEN TERMINATED FUR AN INUEFINITE PERICD. THE PLANT BUKNS NUMBER b
FUEL OIL AND THE SULFUR DIOXIDE EMISSIUNS AKE 50X OF THE EXISITING REGULATIUNS, THE BOILER IS
RATED AT 20 MW (EWUIVALENT) AND PRODUCES 150,000 LBS/HK STEAM. WHEN OPERATIUNAL, TME SCRUBBER
SYSTEM MAD A FLUE GAS VULUME OF 90,000 ACFM AT 140 DEGREES F, SYSTEM START=UF UCCURRED IN MARCHM
1975 AND SCRUBBEK OPERATIONS WERE TERMINATED LATEN IN THE SAME YEAN, THERE ANE CURNENTLY NO PLANS
TO INITIATE OPERATIONS,
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STATUS 10 APRIL 1979
SECTIUN 12 (CUNTINUED)
DESCRIPIION UF INUDUSTRIAL BUILER FGD SYSTEMS NOT OPERATING
INSTALLATIUN NAME UeSe GYPSUM CURP,
INSTALLATIUN LUCATIUN OARMUNT, PENNSYLVANIA
SOURCE CHAKACTEKIS)LCS CUAL
SUUNCE RATING 19,300 SCFM (TUTAL = 4 SUILERS)
NUMBER UF SEPANATE FGU UNITS 1
NUMBER UF bUILERS BEJNG CUNTRULLED a
SOURCE CAPACLTY 10 Mmn (EQUIVALENT)

(FUR THIS REPOKT, UNLESS STATED OTHERWISE, 2000 SCFM = 1§ EQUIVALENT Mw.
THIS IS BECAUSE GAS FLUN RATE 18 THE PRIMARY FACTUR IN MODULE SIZING.)

CUNTHUL SYSTEM VEWDUR NEPTUNE AIRPOL, INC,

CONTRUL PRUCESS

NEw / WRETROFIT

START=uUP VATE

CONTRUL SYSTEM STATUS

S02@ REMUVAL EFFICIENCY
PARTICULATE REMUVAL EFFICLEWCY
WATER MAKE=UP

SLUDGE OR nY=PRODUCT OISPUSAL

CONTROL SYSTEM Co8T

DOUBLE ALKALL (DILUTE)

NEW

NEVEN STARTED=LP

SUFFICIENT TQ MEET REGULATION

MEETS CUDE

10 G6Pm (CLOSEL LOULP)

DEWATERED SLURRY TU LANDFILL

SLUDGE TO PUND FUR DRYINGe THEN TU LAWDFILL.
SEE SECTION 13 FUR DETAILED ECUNOMIC INFORMATION

BACKGKUUND INFURMATIUN
AN AIRPOL DUUBLE ALKALI SCHUBBING SYSTEM IS ON=SITE, INSTALLED, AND READY FOR OPERATIONS.

HUNEVER, US GYPSUM DECIVED ~NUT TU INITIATE PRODUCTION AT THIS FACILITY FUN ECUNOMIC REASONS. A

L

FACILLITY,
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STATUS TO APRIL 1979

SECTIUN 13
INDUSTRIAL BOILER FGD CusTsS

VENOOR
COMPANY PROCESS
LOCATION STATUS el -
CAPACITY (SCFM) START=UP DATE CAPITAL OPERATING
ALYESKA PIPELINE SERVICE CO. FMC ENVIRONMENTAL EQUIPMENT
VALUEZ, ALASKA SOOIUM HYDROX1DE SCRUBBING
50,000 UPERATIONAL
6/17
PLANT PERSONNEL HAVE NUT SEPARATED OUT FGD SYSTEM
COSTS FRUM OVERALL PROJECT COSTS NOR DO THEY KEEP
OPERATING COSIS FOR ThE FGL SYSTEM,
ARCO/POLYMERS, INC. FMC ENVIRONMENTAL EQUIPMENT 311,600,000, 32,400,000,
MONACA, PENNSYLVANIA OOUBLE - ALKALL (CONCENTRATED)
305,000 CONSTRUCTION
6780
THE CAPITAL COST REPRESENTS THE TOTAL COST OF THE
ENTIRE FGD 3YSTEM INCLUDING INSTALLTION, OUCTWORK,
3TACK, PIPING, ENGINEERING, STARTeuP, TESTING,
INSTRUMENTATION, OVERHEADS AND wWASTE D1SPOSAL
FACILITIES IN MID=1979 DOLLARS, THE PROJECTED
OPERATING COST IS Ss/Tow OF coaL.
BELRIDGE OIL cO, C=E naTCOD 312%5,000,
MCKITTRICK, CALIFONNIA S0DIUM HYDROXIDE SCRUBBING
12,000 OPERATIONAL
17719
THIS 1S THE REPURTED CAPITAL COST IN 1978 DOLLARS,
BELRIDGE OIL cu. HEATER TECHNOLOGY $106,000, 379,000,
MCKITYRICK, CALIFORNIA SUDIUM HYDROXIDE SCRUBBING ’
12,000 UPERATIONAL
6/18

THE CAPITAL COST INCLUDES THE COSTS OF SCRUBBER,
RECYCLE Tanx, STaCK, OEMISTER, PIPING, DUCTWORK,
ELECTIRICITY, INSTRUMENTATION IN MID=197s DULLARS,
IT DOES NOT INCLUDE CAUSTIC Tank, Puwp, FEEDLINES,
NASTE DISPOSAL FACILITIES AND WATER AND ELECTRICAL
CUNNECTIONS, THE OPERATING COST 1S BASED ON 93X
AVAILABILITY THROUGH A YEAR. IT INCLUDES COST oF
CAUSTIC (8,0 GAL/HOUR), ELECTRICITY, wATER AND
LABOR IN LATE 31978 OOLLANS, IT DOES NOT INCLUOE
INDIRECT COSTS AND wASTE VISPOSAL,
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COMPANY
LOCATION
CAPACITY (SCFMm)

BELRJUGE UIL CO.
MCKITTRICK, CALIFORNIA
12,000

BUNGE, InC.
CAIRO, ILLINUIS
44,000

STATUS TO APRIL 1979

SECTION 13 (CONTINUED)
INDUSTRIAL BOILER FGD COSTS
VENDUR

PROCESS
STATUS

cost

START=UP DATE CAPITAL

THERMOTICS INC. 3172,000,
SO0OIUM HYDROXIVE SCRUBBING

QPERATIONAL

1/78

THE CAPITAL COST INCLUDES THE TOTAL INSTALLED COST
OF THE ENTIRE FGU SYSTEM IN MID=1978 DOLLARS., IT
OOES NOT INCLUDE WASTE DISPOSAL FACILITIES AND
WATER ANO ELECTNICAL CONNECTIONS, THE OPERATING
COST 13 BASED ON 92% AVAILABILITY TMROUGH A YEAR,
IT INCLUDES CUST OF THE CAUSTIC (6.9 GAL/HQUR),
ELECTRICITY, WATER ANO LABOR IN LATE 1978 DOLLARS,
IT DOES NOT INCLUDE INDIRECT COSTS AND WASTE
DISPOSAL.

DRAVO CORP./NAT’L LIME ASS’N $1,000,000,
LIME SCRUBBING

INOEFINITELY SHUT DOWN

9717

THE CAPLTAL COST REPRESENTS THE TOTAL INSTALLED
COST OF THE FGD SYSTEM, ENGINEERING, START=UP, AND
TESTING IN 1977 DOLLARS,

CANTON TEXTILES FMC ENVIRONMENTAL EQUIPMENT $138,000,
CANTON, GEORGIA CAUSTIC WASTE STREAN
25,000 OPEKATIONAL
6/74
ThE CAPITAL COST REPRESENTS THE TUTAL CUST FOR THE
INSTALLED SYSTEM, IN 1974 DOLLARS,
CATERPILLAN TRACTUR CU. FMC ENVIKONMENTAL EGUIPMENT
EAST PEUNIA, ILLINUIS OOUBLE ALKALI (CONCENTNATED)
210,000 OPERATIONAL
ar7e

NO ECONUMIC INFORMATION WAS BEEN SUPPLIED FOR THE
CATERPILLAR FGD SYSTEMS,
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OPERATING

8600500.

$34,000,



STATUS 10 APRIL 1979
SECTIUN 13 (CONTINUED)

INODUSTRIAL BUILER FGO COSTS

VENDOR
COMPANY PROCESS ’ cosry
LOCATION STATUS meeses
CAPACITY (SCFM) START=UP DATE CAPITAL OPERATING
CATERPILLAR TRACTUR CO. ZURN INDUSTRIES
JOLIET, ILLINOILS OOUBLE ALKALI (DILUTE)
67,000 OPERATIONAL

9774

NO ECONCMIC INFORMATION HAS BEEN SUPPLIED FUR The
CATERPILLAR FGD SYSTEMS,

CATERPILLAR TRACTUR Cu. FMC ENVIRONMENTAL EUUIPMENT
MAPLETON, ILLINOIS DOUBLE ALKALI (CONCENTRATED)
131,000 UPERATIONAL

3719

NO ECONUMIC INFORMATIOUN HAS BEEN SUPPLIELD FOR THE
CATERPILLAR FGD SYSTEMS,

CATERPILLAR TRACTOR €O, ZURN INOUSTRIES
MORTON, ILLINOIS DOUBLE ALXALI (DILUTE)
38,000 OPERATIONAL

1778

NG ECONOMIC INFORMATION HWAS BEEN SUPPLIED FOR THE
CATERPILLAR FGD SYSTEMS,

CATERPILLAR TRACTOR Cu, FMC ENVIKUNMENTAL EGULIPMENT
MOSSVILLE, ILLINUIS DOUBLE ALKALI (CONCENTRATED)
140,000 OPERATIONAL

107715

NO ECONOMIC INFURMATION HAS BEEN SUPPLLELD FOR THE
CATERPILLAR FGD SYSTEMS,
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COMPANY
LOCATION

CAPACITY (SCFM)

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

248,000

STATUS T0 APRIL 1979
SECTIUN 13 (CONTINUED)

INOUSTRIAL BOILER FGD CUSTS

VENDOR

PRUCESS cos7y

STATUS cume ensces
START=UP DATE CAPITAL OPERATING

KOCH ENGINEERING $2,800,000, 3920,000.
SODIUM CARBONATE SCRUBHBING

OPERATIONAL

7/78

THE CAPITAL COST IS IN 1978 DOLLARS, THIS REPREe
SENTS THE TOTAL INSTALLED COST OF THE FGD SYSTEM
INCLUOING SITE PREPERATION, THE OPERATING COST
INCLUDES ELECTRICITY, SODA ASH, AND MAINTENANCE
(LABOR AND MATERIALS)., THIS CORKRESPONDS TQ A 340
OAY YEAR AND APPROXIMATELY $900/DAY PER SCRUBBER

IN 1978,

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

186,000

KOCH ENGINEERING
SUDIUM CARBONATE SCRUBBING
CONSTRUCTION

T1/79

NO ECONOMIC INFORMATION HAS BEEN SUPPLIED FOR THE
CHEVRON FGD SYSTEMS,

DOUBLE BARREL OIL cO.
BAKERSFIELO,» CALIFORNIA

12,000

C=E NATCO

SOUIUM HYDROXIODE SCRUBBING
OPERATIONAL

6/78

NO ECONOMIC INFORMATION HAS BEEN SUPPLIED FOR THE
DOUBLE BARREL OIL FGD SYSTEMS,

FIRESTONE TIRE AND KUBBER CO.

POTTSTOWN,
8070

PENNSYLVAN]A

FMC ENVIRONMENTAL EUUIPMENT $163,000, 560,000,
DUUBLE ALKALXI (CONCENTRATED)
OPERATIONAL

1/75

THE CAPITAL COST INCLUDES EGWUIPMENT, ENGINEERING
AND STARTUP, THE COST DUES NOT INCLUDE LABOR AND
MATERIALS FOR ELECTRICAL SYSTEM, PIPING, ON STHUC=-
TURAL AND FOUNDATIONS ERECTION IN 1978 DOLLAKS.
THE OPERATING COST INCLUDES CMEMICALS, LABOR,
ELECTRICITY, DISPOSAL, MATERIALS, AND LABD WORK FOR

19717,
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STATUS T0 APRIL 1979
SECTIUN 13 (CONTINUED)

INDUSTRIAL BUILER Fio cosrs

VENDOR

COMPANY PRUCESS cosy
LOCAT [ON STATUS we
CAPACITY (SCFm) START=UP DATE CAPITAL OPERATING
FMC (SODA ASH PLANT) FMC ENVINKONMENTAL EWUIPMENT 310,000,000,
GREEN RIVEN, wYOMING SODIUM CAKRBUNATE SCRUBBING
446,000 OPERATTONAL

5776

THIS TOTAL CAPITAL CO3T, IN 1975 DOLLARS,
INCLUDES E3P AND FGD PURCHASE AND INSTALLATION

cosrs,
GENERAL MOTURS CURPURATION ENTOLETER, INC, 3668,000,
DAYTUN, ONIO S0DIUM HYDROXIDE SCRUBBING
36,000 OPERATIONAL

914

THE CAPITAL COST IS THe TOTAL INSTALLED CUST FOR
THE TWO FGOD SYSTEMS, IN 1974 DULLARS,

GENERAL MOTURS CUKPURATION GM ENVIRUNMENTAL 33,200,000, 3644,000,
PARMA, OHW]O DOUBLE ALKALI (DILUTE)
128,300 OPERATIONAL

3/74

THE OPERATING COST REPRESENTS 311.70/T0N CoAL,

GENERAL MOTURS CURPUNATIUN 6M ENVIRUNMEN] AL $600,000,
PONTIAC, mICHIGAN SUOIUM HYDRUXIDE SCRUBBING
107,30 OPERATIONAL

4/76

THE CAPITAL CcOST REPRESENTS THE TOTAL INSTALLED
COST Iwn 1972 DOLLARS,

GENERAL MOTORS CURPUONATION AeDe LITTLE $773,000, 172,000,
$Te LUULS, MISSOUNT SODIUM HYDROXIDE SCRUBBING
64,000 OPERATIONAL

197e

THE CAPITAL COST 18 IN 1973 DOLLANS, THE OPERATe
ING CUST INCLuDES MAINTENANCE MATERIALS, LABOR aND



STATUS TO APRIL 1979
SECTIUN 13 (CONTINUED) -

INDUSTRIAL BUILER FGD COUSTS

VENDUR
COMPANY PRUCESS cost
LOCATIUN STATUS cmccsvnes
CAPACITY (SCFM) START=UP DATE CAPITAL OPERATING
BENERAL MUTORS CURPORATIUN FMC ENVIRUNMENTAL EWUIPMENT 32,200,000,
TONUwWAWLA, NEW YORK SUDIUM HYDRUXIDE SCRUBBING
82,0v0 OPERATIONAL

6775

THE CAPITAL CUST IS IN 1974 DOLLARS,

GEURGIA“PACIFIC PAPER CO. NEPTUNE AIRPUL, INC. $275,000,
CROSSETT, ARKANSAS CAUSTIC wWASTE STREAM
220,00 OPERATIONAL

77718

THE CAPITAL COS! REPRESENTS 1HE ABSORBER COST OnLY
AND I8 IN 1974 DOLLANS,

GETTY UIL CUMPANY FMC ENVIRONMENTAL EGUIPMENT 3400,000, $390,000,
BAKEwSFIELU,» CALIFUKRNIA SODIUm CARBONATE SCKUBBING
12,000 : OPERATIONAL

6/717

THE CAPITAL COST INCLUDES THE ABSORBER MODULE,
SOOA ASH TANK, PUMPS, AND PIPING IN 1977 DOLLARS,.
IT DUES NOT INCLUDE THE STACK, DUCTING, ENGINEER=
ING, OR OVERMWEADS., TME UPERATING COST I3 EQUIvVe
ALENT TO 30.16/7MM BTU, INCLUDES THE COST FQR

S00A ASH, ELECTRICITY, ANO SCRUBBER MAINTENANCE,
AND REPRESENTS A 340=DAY YEAR,

GETTY UIL COMPANY IN=HOUSE VESIGN $5,400,000, $5,220,000,
BAKENSFIELUs CALIFURN]A SO0IUm CAKBUNATE SCRUMNBING
891,000 UPERATIONAL

12778

THE CAPLIAL COST INCLUDES COST UF SCNUBBER, FAN,
VUCTING, TANKS, PUMPS, PIPING, ELECTRICAL, AND
INSTALLATIUN It 1978 DULLARS FOR S SCRUBBER SYSTEM
TRE UPEMATING COST INCLULES ELECTRICITY, SCRUBBER
MAINTENANCE, ANU SODA ASM FOR 9 SYSTEMS., IT7 IS
BASED UM A 340=DAY YEAR,



COMPANY
LOCATION
CAPACITY (SCFM)

GETTY OIL COMPANY
ORCUTT, CALIFORNIA

STATUS TO APRIL

SECTIUN 13 (CONTINUED)

_INDUSTRIAL BUILER FGD COSTS

VENDOR
PROCESS

STATUS cTecosssscoscsseanenaennew

START=UP DATE CAPITAL

IN=HOUSE DESIGN
SODIUM HYDROXIOE SCRUBBING

5000 OPERATIONAL
6/77
GREAT SOUTHERN PAPER CO, NEPTUNE AIRPUL, INC, 31,800,000,
CEDAR SPRINGS, GEORGIA CAUSTIC WASTE STREAM
420,000 OPERATIONAL
1975
THE CAPLITAL COST 18 THE TOTAL INSTALLED COST FOR
THE TWO SCRUBBER MUDULES IN 1974 DOLLARS.
CRISIOM AIR FURCE BASE NEPTUNE AIRPUL, INC, 31,610,000,
BUNKER MILL, INOIANA OUUBLE ALKALL (COUNCENTRATED)
32,000 CONSTRUCTION
11719

THE CAPITAL COST REPRESENTS THE TOTAL INSTALLED
FGD SYSTEM COST AND IS BROKEN LUWN BY CUNSTRUCTION
OEPARTMENT AS FOLLOWS3I ELECTRICAL WURK=319%,000)
CIVIL mONK=3229,600;3 MECHANICAL wUNK=3%1,184,930,

HARRIS MINING Cu, Ve, SLY MANUFACTUKING CO, $31,0900,
SPRUCE PINF, NURTH CAWULINA WATER SCHUBBING (NA,NHS OPTN,)
4,000 INQEFINITELY SHULY DUWN
1973
THE CAPLIAL CUST IS THE TOUTAL INSTALLEU COST IW
1973 QULLANKS,
INLAND CUNTAINENR CORPURATLION NEPTUNE AIRPUL INC, $550,000,
NEW JOMWSUNVILLE, (ENNESIEE AMMONIA SCRUBBING
154,000 CUNSTRUCTION
S/19

THE CAPITAL CUST 13 fHE PURCHASED CUST OF
VENTUR] SCRUSBEN, SEPARATUR AND STunm STACK ONLY



COMPANY
LOCATION

CAPACITY (SCFM)

SECTION 13 (CONTINUED)

INDUSTRIAL BOILER FGD COSTS

VENDOR
PROCESS
STATUS
START=UP DATE

ITT RAYONIER, INC. NEPTUNE AIRPOL, INC.
FERNANDINA BEACH, FLORIDA SODIUM HYDROXIDE SCRUBBING
176,000 OPERATIONAL
1975
THE CAPITAL COST 1S FOR 2 SCRUBBERS, DUCTWURK,
AND STACKS IN 1975 UULLARS,
KERR=MCGEE CHEMICAL CORP, COMBUSTION EQUIPMENT ASSUC, 36
TRONA, CALIFORNIA SODIUM CARBUNATE SCRUBBING
490,000 OPERATIONAL
6/78

MEAD PAPERBOARD CO.
STEVENSON, ALABAMA.

KERR®MCGEE SPENT $1,5 MILLION IN A PILOT PLANT FOR
SEVERAL YEARS BEFURE AND DURING CONSTRUCTION OF
THE NEW FACILITY, OUT OF THE $200 MILLION PROJECT
COST, 316 MILLION OF THAT 13 FOR PUWER PLANT AND
36 MILLION IS FOR THE BOUILER RELATED POLLUTION
CONTROL cosTSs,

NEPTUNE AIRPOL, INC.
S00IUM CARBUNATE SCRUBBING
OPERATIONAL

1975

THE CAPITAL COST REPRESENTS THE ORIGINAL EQUIPMENT
AND INSTALLATION COST IN 1974, SINCE THEN, EXTEN=
SIVE MODIFICATIONS WAVE BEEN REQUIRED. ANOTHEN
3173,000 WAS SPENT FOR REPAIRS AND UPGRAUING IN
1976, OVER 'HE SCRUBBER PLANT LIFE, AN AOOITIONAL
$136,000 HAS BEEN SPENT, INCLUDING:S 35,000 (RUB=
8ER LINERS), 354,000 (STAINLESS STEEL LINERS), AND
$47,000 (GENERAL REPAINS),

THE OPERATING COST INCLUDES $40,000/YR FOR
UPERATING LABOR, $40,000/YR FOR MAINTENANCE

LABOR, AND 3760,000/YR FOR REAGENT (8526 TUNS).

MINN=DAK FARMER’S CO=OQPERATIVE KUCH ENGINEERING

RANPETON,
164,000

NORTH DAKUTA

AMMONIA SCRUBBING
UPERATIONAL
6/17

THE CAPITAL COST REPRESENTS THE TOTAL EUUIPMENT
COST IN 1977 DOULLARS,

STATUS TUu APRIL 1979

cost
dad L L L D T L X T ¥ J ¥ Y § Py g
CAPITAL UPERATING
3500,000,
2000,000,
173,000, $840,000.

3300,000,



STATUS TO APRIL 1979
SECTION 13 (CONTINUED)

INQUSTRIAL BOILER FGD COSTS

VENDOK
COMPANY PROCESS cosT
LOCATION STATUS bbbl
CAPACITY (SCFM) START=UP DATE CAPITAL UPERATING
MOBIL OIL CUMPANY HEATER TECHNOLUGY $500,000,
BUTTONNILLOW, CALIFURNIA SUDIUM CARBUNATE SCRUBBING

80,500

MOUIL DIL COMPANY
SAN ARDU, CALIFORN]IA
175,000

NEKUOSA PAPERS, INC,
ASHOOWN, ARKANSAS
211,000

CONSTRUCTION
4/79

THE CAPITAL COST INCLUDES ABSORBER MOOQULES, RE~-
CYCLE TANKS, STaCK, DEMISTERS, PUMPS, AND PIPING
IN 1978 DULLARS. IT DOES NOT INCLUDE CAUSTIC
TANK, FEED PUMPS, OR FEED P1PES,

IN=HOUSE DESIGN $2,900,000, 31,290,000,
SOUIUM HYDRUXIDE SCRUBBING

OPERATIONAL

1974

THE CAPITAL COST REPRESENTS EQUIPMENT, INSTAL=
LATION, PIPING, DUCTWORNK, STACK, WATER TREATMENT
FACILITY, AND INSTRUMENTATION IN 1978 DOLLARS,

THE OPERATING COST  INCLUDES ELECTRICITY, causTIC,
LABOR, ANO MAINTENANCE, 1T DOES NOT INCLUDE INe
OIRECT (FIXED) COSTS, THE AVERAGE UPERATING COST
FOR THE 22 SMALLER SYSTEMS 1S $35,000/YR EACH, AND
FOR THE & LARGER SYSTEMS I8 365,000/YR EACH,

NEPTUNE AIRPOL, INC, 3250, 000, 3207,000,
CAUSTIC SCRUBBING

OPERATIONAL

e/7e

FHE CAPITAL COST REPRESENTS THE EQUIPMENT COST IN
1975 DOLLARS,

NORTHERN UWIO SUGAR CUMPANY GREAT WESTERN SUGAR $523,000, 330,200,

FINDLAY, On]O
65,230

SODIUM CARBONATE SCRUBBING
TERMINATED
16774

THE CAPITAL COST I8 THE TOTAL INSTALLED COST Of
THE FGD SYSTEM IN 1974 DOLLARS, THE OPERATING
COST INCLUDES ELECTRICIIY, MAINTENANCE, LABUR, AND
MATERIALS,



STATUS TO APRIL 1979

SECTION 13 (CONTINUED)
INDUSTRIAL BOILEN FGD COSTS

VENDUR
COmMPANY PRUCESS
LOCATION STATUS CAL LI L YT 2L L TPy 2Ty v
CAPACITY (SCFmM) START=UP DATE CAPITAL OPERATING
NORTHERN UMIU SUBAR CUMPANY GREAT WESTERN SUGAR
FREEMONT, UHIO SUDOIUM HYDROXIDE SCKUBBING
49,000 OPERATIONAL
10779
NO CUST INFOKMATION HAS BEEN SUPPLIED FOR THE
FREEMONT FGD SYSTEM,
PFIZER, 1INC. IN=HOUSE DESIGN 31,800,000, $500,000,
EASY 8T. LOUIS, ILLINOIS LIME SCRUBBING
40,000 OPERATIONAL
9/78

THE CAPL1TAL COST IS TME TOTAL INSTALLED COST OF
THE FGD SYSTEM IN OCTUBER 1978 DOLLANS, THIS INe
CLUDES ALL THE DIRECT AND INDIMECT COSTS OF THE
PROJECT., THE OPERATING COST 1S THE DIRECT ANNUAL
OPERATING COSTS IN OCTOBER 1978 DOLLARS, “THESE
INCLUDE LIME (3170,000), WASTE DISPUSAL
(3160,000), ELECTRICITY, WATER, AND MAINTENANCE
(MATERIAL AND LABOR). THE TOTAL OPERATING COSTS
ARE PRUJECTED TO BE 83 .04/MM BTU INCLUDING ALL THE
INOIRECY COSTS. FOR A CAPACITY FACTUR OF 96X
(8900 HOURS OF OPERATION/YR @ PULL LOAD), THIS
WILL CURRESPUND TO $740,000/YR,

PHILLIP MONKIS, INC, FLAKT, INC.
CHESTERFIELD, VIRGINIA SUDLIUM CARBUNATE SCRUBBING
39,000 CONSTRUCTION

/179

NO CUST INFUKMATION 18 AS YET AVAILABLE,

REJCHHULD CHEMICALY, INC. NEPTUNE AIRPUL, INC, 2704000,
PENSACOLA, FLURIDA SUDIUM CARHUNATE SCRUBBING
80,000 UPERATIONAL

6/7%

THe CAPITAL COST REPNESENTS ONLY THE INSTALLED
CU3T OF SCWUBBER AND 3TU® STACK IN 1973 DOLLARS,

175



STATUS TU APRIL 1979

SECTION 13 (CONTINUED)

INDUSTRIAL BUILER FGOD COSTS

VENOOR
COMPANY PROCESS
LOCATION STATUS cectseccnsonscsncncansnss
CAPACITY (SCFM) START=UP DATE CAPITAL OPERATING
RICKENBACKER AIR FURCE BASE RESEARCH=COQTTRELL/BAHCO $2,200,000. $207,000.
COLUMBUS, OMIO LIMESTONE SCRUBBING
55,000 OPERATIONAL

3/176

THE CAPITAL COST INCLUDES ADJACENT ELECTRICAL SuB=
STAT10N, SLUDGE DISPUSAL, EXTERNAL FLUES, AND
UTHER ATYPICAL EWUIPMENT IN 1975 DOLLARS, THE 0P=
ERATING COST REPRESENTS THE OVERALL 1977 CUST FOR
35,000 TONS OF CUAL, DURING THE 1977 U,S.E.P.A.
DEMONSTRATION TEST, OPERATING COSTS WERE $5,61/TON
UF COAL. THESE COSTS INCLUDE OPERATING AND MAIN=
TENANCE, LABOR, POWER, WATER, MAINTENANCE PARTS,
AND SLUDGE (QISPOSAL, BUT DOES NOT INCLUDE DEPRE=

CIATI1ON,
SANTA FE ENERGY CORP, FMC ENVIRONMENTAL EQUIPMENT 31,500,000,
BAKERSFIELD, CALIFURNIA DOUBLE ALKALI (CUNCENTRATED)
70,000 CONSTRUCTION

S/719

THE CAPLTAL COST INCLUDES THE SCRUBBEK, LIQUOR
NEGENERATION EQUIPMENT, AND DUCTWORK IN 1978

VOLLARS,
SHELLER GLOBE CORP, Welh, SLY MANUFACTURING CO, $80,000,
NORFOLK, VIRGINIA SUDIUM HYOROXIVE SCRUBBING
8,000 INDEFINITELY SHUT DOWN

19?5

THE CAPLTAL COST IS THE ESTIMATED WEPLACEMENT COST
IN 1978, AN ESTIMATED MAINTENANCE COST UF $loU/MU
NAS REPURTED (2 MAN=DAYS/MU),

§T. JOE ZINC CO. BUREAU UF MINES 312,700,000,
MONACA, PENNSYLVANIA CITRATE PRUCESS
142,000 CUNSTRUCTIUN

4/79

THE CAPITAL CUST 1S IN 1977 DOLLAKS AND IS BEING
JOINTLY FUNDED BY 8T, JUE ZINC, Tht US EPA, AND
THE U.S. JUREAU OF MINES.
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STATUS TO APRIL 1979

SECTION 13 (CONTINUED)

INOUSTRIAL BOILER FGD CUSTS

VENDOR
COMPANY PROCESS
LOCATION STATUS g
CAPACITY (SCFmM) START=UP DATE CAPITAL
STRATHMORE PAPER CUMPANY MIKROPUL CORPORATION : $1,400,000.
WORONOCO, MASSACHUSETTS DRY LIME SCRUBBING
22,000 CONSTRUCTION

5719

SUN PRODUCTION COMPANY

FELLONWS,
6,000

SUN PRODUCTION COMPANY

OILDALE,
6,000

CALIFORNIA

CALIFORNIA

TEXACO INCORPORATED

SAN ARDO,
347,000

CALIFORNIA

THE CAPITAL COST 18 TOTAL INSTALLED COST OF
THE ENTIRE FGD SYSTEM IN 1979 DOLLARS. THE
ESTIMATED OPERATING COST INCLUDES ONLY DIRECT
COSTS OF RAW MATERIALS, WATER AND ELECTRICITY,

C=E NATCO $100,000,
S001UM HYDROXIDE SCRUBBING

CONSTRUCTIUN

5719

THE CAPITAL COST IS THE TOTAL INSTALLED COST

OF THE FGD SYSTEM IN 1979 DOLLARS, THE ESTIMATED
OPERATING COST INCLUDES ONLY DIRECT COSTS OF RAW
MATERIALS (50 LB/HR OF S0 X CAUSTIC, 4 GPM MAKEUP
WATER) » AND ELECTRICITY (16 WP),

C=E NATCO 3100,000,
SODIUM HYDROXIDE SCRUBBING

CONSTRUCTION

4/79

THE CAPITAL CUST IS THE TUTAL INSTALLED COST

OF THE FGD SYSTEM IN 1979 DOULLARS, THE ESTIMATED
OPERATING CUST INCLUDES ONLY DIRECT CUSTS OF Raw

MATERIALS (S50 LB/HMR OF S0X CAUSTIC, 4 GPM MAKEUP

WATER), AND ELECTRICITY (16 HP),

CEILCOTE

SUDIUM HYDROXIDE SCRUBBING
OPERATIONAL

11773

NO ECONOMIC INFORMATION MAS AS YET BEEN PROVIDED
BY TEXACU,

177

OPERATING

$162,000.

’35' 0000

335,000,



COMPANY
LOCATION
CAPACITY (SCFM)

TEXACO INCORPORATED
SAN ARDO, CALIFORNIA
99,000

TEXASGULF
GRANGER,
140,000

WYOMING

TRANSCO TEXTILES, INC.

AUGUSTA,
50,000

SEONGIA

UeSs GYPSUM CORP,
OAKMONT,
19,300

PENNSYLVANIA

STATUS TO APRIL 1979

SECTION 13 (CONTINUED)
INOUSTRIAL BOILER FGD COSTS

VENDUR
PROCESS
STATUS
START=UP DATE

cosr

CAPITAL

OPERATING

DUCON COMPANY

SUDIUM CARBONATE SCRUBBING
CONSTRUCTION

3719

NO ECONOMIC INFORMATION HAS AS YET BEEN PROVIDED
8Y TEXACO,

SWEMCO INC.

SODIUM CARBONATE SCRUBBING
OPERATIONAL

97,

3250,000,

THE CAPITAL COST IS FOR TWO SCRUBBING UNITS ONLY
ANU IS IN 1976 OULLARS,

FMC ENVIRONMENTAL EQUIPMENT
SOOIUM CARBONATE SCRUBDING
INDEF INITELY SHUT DOWN

37718

NO ECONOMIC INFURMATION WAS MADE AVAILABLE.

NEPTUNE ALRPOL, INC, ~
DUUBLE ALRALI (DILUTE)
NEVER STARTED=UP

NU ECONOMIC INFURMATIUN WAS MADE AVAILABLE.
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STATUS TO APRIL 1979
SECTION 15

FUEL SULFUK CONTENT OF INDUSTRIAL BOILER FGD SYSTEMS

COMPANY STATUS NUMBER NUMBER
LOCATINN SULFUR PROCESS QF FGD OF BOILERS
CAPACITY (SCFM) CONTENT VENDOR SYSTEMS CONTROLLED

COAL (LESS THAN 1X SULFUR)

CANTON TEXTILES «8X OPERATIONAL 1 1
CANTON, GEORGIA CAUSTIC WASTE STREAM

25,000 FMC ENVIRONMENTAL EQUIPMENT

GENERAL MUTORS CORPORATION 7% - 2,0% OPERATIONAL 2 e
DAYTON, OnIO SO0IUM HYDROXIDE SCRUBBING

36,000 ENTOLETER, INC,

GENERAL MOTORS CORPORATION +84% OPERATIONAL 2 2
PONTIAC, MICHIGAN SODIUM HYDROXIDE SCRUBBING

107,300 GM ENVIRONMENTAL

HARRIS MINING CO. 83 INDEFINITELY SHUT DOWN 2 2
SPRUCE PINE, NORTH CAROLINA WATER SCRUBBING (NA,NH3 OPTN.)

4,000 WeW, SLY MANUFACTURING CO.

TEXASGULF 752 OPERATIUNAL 2 2
GRANGER, WYOMING SODIUM CARBONATE SCRUBBING

140,000 SWEMCO INC,

osese - L Y]

COAL (1 TO 2% SULFUR)

CELANESE CORPORATION 1.0% « 2,0% PLANNED=CONTRACT AWARDED 1 1
CUMBERLAND, MARYLAND DRY LIME SCRUBBING

S6,700 WHEELABRATOR=FRYE/ROCKWELL INT

DUPONT, INC, 1.5% PLANNED=CONSIDERING 802 CONTROL 1 3
ATHENS, GENRGIA DOUBLE ALKALlL

280,000 VENDOR NOT YET SELECTED

FMC (30DA ASH PLANT) 1,0% OPERATIONAL e 2
GREEM RIVER, WYOMING S0DIUM CARBONATE SCRUBBING

446,000 FMC ENVIRONMENTAL EQUIPMENT

GENERAL MOTORS CORPORATION 1.2% OPERATIONAL 4 4
TONOWANDA, NEW YORK S0DIUM HYDROXIDE SCRUBBING

92,000 FMC ENVIRONMENTAL EGUIPMENT

MINN=DAK FARMER’S CU=UPERATIVE 1.,0x OPERATIONAL e e
WAHPETON, NORTH DAKQTA AMMONIA SCRUBBING

164,000 KOCH ENGINEERING

NEKUDSA PAPERS, INC, 1.02 « §,5% OPERATIUNAL 2 1
ASHUOWN, ARKANSAS CAUSTIC SCRUBBING

211,000 NEPTUNE AIRPOL, INC.

NORTHERN UMID SUGAR CUMPANY 1.2% TERMINATED 2 2
FINOLAY, OWMID SUNIUM CARBONATE SCHU3BING

65,230 GREAT WESTEKRN SUGAR

NORTHERN UHIN SUGAR COMPANY 1.02 OPERATIUNAL 2 2
FREEMONT, 0OWIO SUDIUM HYDROXIDE SCRUBBING

40,000 GREAT WESTERN SUGAR

PHILLIP MORRIS, INC, 1.4% CUNSTRUCTION 1 1
CHESTERFIELD, VIRGINIA SODIUM CARBUNATE SCRUBBING

39,000 FLAKY, INC,

TENNECD OIL Cu. 1.5% PLANNED'REQUES7ING/EVALUATING BIDS 2 e
GREEN RIVER, WYUMING SUDIUM CARRONATE SCRUBBING

140,000 VENOOR NOT YET SELECTED
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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 F6D OF BOILERS
CAPACITY (SCFM) CONTENT VENDOR SYSTEMS CONTROLLED

.--;c---------------------------------------------------------------_---------------------------------

COAL (2 TO 3X SULFUR)

-------------------------------------------------------------

ARCO/POLYMERS, INC. 3,0% CONSTRUCTION 3 3
MONACA, PENNSYLVANIA DOUBLE ALKALI (CONCENTRATED)

305,000 FMC ENVIRONMENTAL EQUIPMENT

BUNGE, INC, 3.0% INDEFINITELY SHUT DOwN 1 2
CAIRO, ILLINOIS LIME SCRUBBING

44,000 DRAVO CORP./NAT'L LIME ASS°N

CARBORUNDUM ABRASIVES 2,22 PLANNED=CONTRACT AWARDED 1 e
BUFFALO, NEW YORK LIME SCRUBBING

30,000 CARBORUNDUM ENVIR, SYS, LTD.

FIRESTONE TIRE ANO RUBBER co, 2,5% = 3,0% OPERATIONAL 1 1
POTTSTOWN, PENNSYLVANIA DOUBLE ALKALI (CONCENTRATED)

8070 FMC ENVIRONMENTAL EQUIPMENT

GENERAL MOTORS CORPORATION 2,5% OPERATIONAL 1 4
PARMA, 0HIO OOUBLE ALKALI (DILUTE)

128,400 6M ENVIRONMENTAL

S$T. JOE ZINC cO. - 2.5% - 4,5% CONSTRUCTION 1 1
MONACA, PENNSYLVANIA CITRATE PROCESS

142,000 BUREAU UF MINES

LU L T X P LT T T oewewessvvana

COAL (GREATER THAN 3% SULFUR)

CATERPILLAR TRACTOR co. 3,2% OPERATIONAL 4 4
EAST PEORIA, ILLINOIS DOUBLE ALKALI (CONCENTRATED)

210,000 FMC ENVIRONMENTAL EQUIPMENT

CATERPILLAR TRACTOR CO. 3. 22 OPERATTIONAL 2 2
JOLIET, ILLINOIS DOUBLE ALKALI (DILUTE)

87,000 ZURN INDUSTRIES

CATERPILLAR TRACTOR CO, 3,22 OPERATIONAL 3 3
MAPLETON, ILLINOIS DOUBLE ALKALI (CONCENTRATED)

131,000 FMC ENVIRONMENTAL EQUIPMENT

CATERPILLAR TRACTOQR Cu. 3,2% PLANNED=CONTRACT AWARDED 2 2
MAPLETON, ILLINOIS DOUBLE ALKALI (CONCENTRATED)

105,000 FMC ENVIRUNMENTAL EQUIPMENT

CATERPILLAR TRACTOR co,. 3,22 OPERATIONAL 4 e
MORTON, ILLINOIS DOUBLE ALKALI (DILUTE)

38,000 ZURN INDUSTRIES

CATERPILLAR TRACTUR co, 3,2% OPERATIONAL 4 4
MOSSVILLE, ILLINOIS NOUBLE ALKALI (CONCENTIRATED)

140,000 FMC ENVIRUNMENTAL EQUIPMENT

GENERAL MOTORS CNRPORATION 3.23% OPERATIUNAL e 2
87. LOUIS, MISSQURI SODIUM HYORUXIDE SCRUBBING

64,000 A,0. LITTLE

GRISSOM AIR FURCE RASE 3,0% - 3,5% CONSTRUCTION 1 3
BUNKER HILL, INDIANA DOUBLE ALxALI (CONCENTRATEN)

32,000 NEPTUNE AIRPOL, INC.
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STATUS TO APRIL 1979
SECTION 15 (CONTINUED)

FUEL SULFUR CONTENT OF INDUSTRIAL BOILER FGD SYSTEMS

COMPANY STATUS NUMBER NUMBER
LOCATION SULFUR PROCESS OF Fe6D OF BOILERS
CAPACITY (SCFM) CONTENT VENDOR SYSTeMS CONTROLLED

COAL(GREATER THAN 3% SULFUR)

PFI1ZER, INC. 3.5% OPERATIONAL 1 2
EAST ST. LOUIS, ILLIMOIS LIME SCRUBBING

40,000 IN=HOUSE DESIGN

RICKENBACKER AIR FORCEt BASE 3.6% OPERATIONAL 1 7
COLuUMBUS, OHWIO LIMESTONE SCRUBBING

55,000 RESEARCH=COTTRELL/BAHCO

WESTERN CORRECTIONAL INST, 3,5% PLANNED~CONTRACT AWARDED t 2
PITTSHURGH, PENNSYLVANIA SULF=X SCORE PROCESS

10,000 PITTSBURGH ENV,3ENGY. SYSTEMS

OIL (LESS THAN 1X SULFUR)

ALYESKA PIPELINE SERVICE (O, £03X = 1% OPERATTONAL 1 3
VALDEZ, ALASKA SODIUM HYDROXIDE SCRUBBING

S0,000 FMC ENVIRONMENTAL EQUIPMENT

SHELLER GLOBE CORP. €1.0% INDEFINITELY SHUT DOWN 1 1
NORFOLK, VIRGINIA SODIUM HYDROXIDE SCRUBBING

8,000 W.W, SLY MANUFACTURING CO.

OIL (1 TO 2% SULFUR)

BELRIDGE OIL CO, 1.,1X OPERATIONAL 1 1
MCKITTRICK, CALIFORNIA 300IUM HYDROXIDE SCRUBBING
12,000 HEATER TECHNOLOGY
BELRIVGE QIL cO. 1.1% OPERATIONAL 1 1
MCXITTRICK, CALIFORNIA SODIUM HYDROXIDE SCRUBBING
12,000 C~E NATCO
BELRIDGE OIL co, 1.1 OPERATIONAL 1 1
MCKITTRICK, CALIFORNIA SCDIUM HYDROXIDE SCRUBBING
12,000 THERMOTICS INC.
CHEVRON U,8.A, INC, 1o1% OPERATIONAL . 3 18
BAKERSFIELD, CALIFORNIA SUDIUM CARBONATE SCRUBBING
248,000 KOCH ENGINEERING
CHEVRON U.S.A. INC,. 1.12 CONSTRUCTION 2 12
BAKERSFIELD, CALIFORNILA SODIUM CARBONATE SCRUBBING

i 146,000 KOCH ENGINEERING
DOUBLE BARREL OIL co. 1.1X OPERATIONAL 1 1
BAKERSFIELD, CALIFORNIA SODIUM HYDROXIDE SCRUBBING
12,000 C-E NATCO
GETTY OIL COMPANY 1.1% OPERATIONAL 9 81
BAKERSFIELD, CALIFORNIA SODIUM CARBONATE SCRUBBING
891,000 IN=HOUSE DESIGN
GETTY OIL COMPANY 1.1 OPERATIONAL 1 6
3AKERSFIELD, CALIFORN[A SODIUM CARBONATE SCRUBBING
72,000 FMC ENVIRONMENTAL EQUIPMENT
“EAD PAPERBOARD COQ. 1.5% = 3,0 OPERATIONAL 1 e

- STEVENSUN, ALABAMA SODIUM CARBONATE SCRUBBING
190,000 NEPTUNE AIRPOL, INC.
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STATUS TO APRIL 1979
SECTION 15 (CONTINUED)

FUEL SULFUR CONTENT OF INDUSTRIAL BOILER FGD SYSTEMS
COMPANY STATUS NUMBER NUMBER
LOCATION SULFUR PROCESS OF FGD OF BOILERS
CAPACITY (SCFM) CONTENT VENDOR SYSTEMS  CONTROLLED
OIL (1 TO 2% SULFUR)
MOBIL OIL COMPANY 1.1% CONSTRUCTION 7 7
BUTTONWILLOW, CALIFURNIA SODIUM CARBONATE SCRUBBING
80,500 HEATER TECHNOLOGY
SANTA FE ENERGY CORP, 1.5% CUNSTRUCTION 1 8
BAKERSFIELD, CALIFORNIA DUUBLE ALKALI (CONCENTRATED)
70,000 FMC ENVIRONMENTAL EQUIPMENT
SHELL OIL CUMPANY 1,13 PLANNED=CONSIDERING 302 CONTROL 1 8
BAKERSFIELD, CALIFORNIA PROCESS NOT YET SELECTED
99,000 VENDOR NOT YET SELECTED
SHELL OIL COMPANY 1.1% PLANNED=CUNSIDERING S02 CONTROL 1 2
TAFT, CALIFORNIA PROCESS NOT YET SELECTED
25,000 VENDOR NOT YET SELECTED
SUN PRODUCTION COMPANY 1,8 CONSTRUCTION 1 1
FELLOWS, CALIFORNIA S0DIUM HYDROXIDE SCRUBBING
6,000 C=E NATCO
SUN PRODUCTION COMPANY 1.2% CONSTRUCTION 2 1
OILOALE, CALIFORNIA SODIUM NYOROXIDE SCRUBBING
6,000 C=E NATCO
TEXACO INCORPORATED 1.7% CONSTRUCTION 3 9
SAM ARDU, CALIFURNIA SODIUM CARBONATE SCRUBBING
99,000 DUCON CUMPANY
TEXACO INCORPURATED 1.7% OPERATIONAL 29 29
SAN ARDO, CALIFORNIA SODIUM HYDROXIDE SCRUBBING
347,000 CEILCOTE
TRANSCO TEXTILES, INC. 2.0% INDEFINITELY SHUT DOWN | 1
AUBUSTA, GEORGIA SODIUM CARBONATE SCRUBBING
$0,000 FMC ENVIRONMENTAL EQUIPMENT
OIL (2 TO 3% SULFUR)
MORIL OIL COMPANY 2.0% = 2.3%  OPERATIONAL 28 28
SAN ARDO, CALIFURNIA SODIUM MYDROXIDE SCRUBMING
175,000 IN=HOUSE DESIGN
OIL (GREATER THAN 3% SULFUR)
GETTY OIL CUMPANY a,0x OPERATIONAL 1 |
ORCUTT, CALIFURNIA SODIUM HYDROXIDE SCRUBBING
5000 IN=HOUSE DESIGN
MIXTURE OF FUELS (LESYS THAN 1% SULFUR)
KERR=MCGEE CHEMICAL CORP, oSX = 3,0%  OPERATIONAL 2 F]
THRONA, CALIFORNIA SODIUM CARBONATE SCRUBBING
490,000 CUMBUSTION EAUIPMENT ASSOC.,
STRATHMORE PAPER COMPANY o75% « 3,0% CONSTRUCTION 1 1
WORONOCO, MASSACHUSETTS DRY LIME SCRUBBING
22,000

MIKROPUL CORPORATION

226



STATUS TO APRIL 1979
SECTION 15 (CONTINUED)

FUEL SULFUKN CONTENT OF INDUSTRIAL BOILER FGD SYSTEMS

COMPANY $TATUS NUMBER NUMBER
LOCATION SULFUR PROCESS ’ OF FGD OF BOILERS
CAPACITY (3CFM) CONTENY VENOOR SYSTEMS CONTROLLED

MIXTURE OF FUELS (2 TO 3% SULFUR)

ITY RAYONIER, INC, 2,0% = 2,5% OPERATIONAL 2 4
FERNANOINA BEACH, FLORIDA S00IUM HYDROXIDE SCRUBBING
176,000 NEPTUNE AIRPOL, INC.

MIXTURE OF FUELS (GREATER THAN 3% SULFUR)

INLAND CONTAINER CORPORATION <3,0% CONSTRUCTION 1 1
NEW JOMNNSONVILLE, TENNESSEE AMMONIA SCRUBBING
198,000 NEPTUNE AIRPOL INC,
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